
COMIRNATY : Periodic safety update report assessment 
19 June 2022 to 18 December 2022 

This document consists of: 

1. The PRAC assessment report of the Comirnaty periodic safety update report (PSUR) 
covering the period 19th June 2022 to 18th December 2022, and; 

2. The Comirnaty PSUR itself. 

The PSUR is a pharmacovigilance document intended to provide an evaluation of the risk-
benefit balance of the medicinal product during the reference period mentioned above. 

The objective of the PSUR is to present a comprehensive and critical analysis of the risk-benefit 
balance of the product, taking into account new or emerging safety information in the context 
of cumulative information on risk and benefits. The marketing authorisation holder is legally 
required to submit PSURs at defined time points after the authorisation of a medicinal product. 

EMA's safety committee, the PRAC, assesses information in the PSUR to determine if there are 
new risks identified for a medicine and/or if its risk-benefit balance has changed. The outcome 
of this assessment is summarised in the PRAC assessment report of the PSUR. 

The PSUR and the PRAC assessment report of the PSUR include information about suspected 
side effects, i.e. medical events that have been observed following the use of the vaccine, but 
which are not necessarily related to or caused by the vaccine itself. Information on suspected 
side effects should not be interpreted as meaning that the vaccine or the active substance 
causes the observed event or is unsafe to use. 

Only a detailed evaluation and scientific assessment of all available data, as 
described in the PRAC assessment report of the PSUR, can determine the impact of 
new data on the benefits and risks of a medicine. 

Further information on the safety of C0VID-19 vaccines and on PSUR submission and 
assessment is available on the EMA website. 

This document may contain redactions for commercially confidential information (CCI) and 
protected personal data (PPD) in accordance with applicable legislation and guidance. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

PERIODIC SAFETY UPDATE REPORT #4 
for 

ACTIVE SUBSTANCE: COVID 19 mRNA vaccine (nucleoside modified) (BNT162b2)I 
BNT162b2 Original - BNT162b2 Bivalent (Original and Omicron BA.1) - BNT162b2 Bivalent (Original 

and Omicron BA.4/BA.5) 
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SIGNATURE: 

ATC CODE: J07BX03 

AUTHORISATION PROCEDURE in the EU: Centralised 

INTERNATIONAL BIRTH DATE (IBD)2: 19 DECEMBER 2020 

EUROPEAN UNION REFERENCE DATE (EURD): 19 DECEMBER 2020 

INTERVAL COVERED BY THIS REPORT: 

19 JUNE 2022 through 18 DECEMBER 2022 

DATE OF THIS REPORT: 17 FEBRUARY 2023 

 Date: 17 February 2023 

NAME AND CONTACT DETAILS OF THE QPPV: 
EU Qualified Person 

Barbara De Bernardi, MD 
Worldwide Medical & Safety 
Pfizer srl telephone: 
Via Anna Maria Mozzoni 12 fax number: 
20152 Milan (Italy) email: 
EU Qualified Person Deputy 

Worldwide Medical & Safety 
Pfizer srl telephone: 
Via Anna Maria Mozzoni 12 fax number: 
20152 Milan (Italy) email: 

Marketing Authorisation Holder: 
BioNTech Manufacturing GmbH 
An der Goldgrube 12 
55131 Mainz 
Germany 

Please note that this report may contain unblinded clinical trial information. 

The information contained in this document is proprietary and confidential. Any disclosure, reproduction, distribution, or 
other dissemination of this information outside of Pfizer and BioNTech, its Affiliates, its Licensees, or Regulatory Agencies 
is strictly prohibited. Except as may be otherwise agreed to in writing, by accepting or reviewing these materials, you agree 
to hold such information in confidence and not to disclose it to others (except where required by applicable law), nor to use 
it for unauthorized purposes. 

Change of the name of the active substance from COVID-19 mRNA Vaccine (nucleoside modified) to 
Tozinameran in EU (EMEA/H/C/005735/X/0044/G). 

2 Earliest conditional approval date. 

CONFIDENTIAL 
Page 1 

� 
(9 
-

...... 

� 
C"') 
...... 

C"') 
C'\I 
0 
C'\I 

I 

.0 
Q) 

I 

r---
...... 

C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 

GO 
.0 

a, 
...... 

Q) 
r--­
r---
...... 

0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

PERIODIC SAFETY UPDATE REPORT #4 
for 

ACTIVE SUBSTANCE: COVID 19 mRNA vaccine (nucleoside modified) (BNT162b2)1 

BNT162b2 Original-BNT162b2 Bivalent (Original and Omicron BA.1)-BNT162b2 Bivalent (Original 

and Omicron BA.4/BA.5) 

ATC CODE: J07BX03 

AUTHORISATION PROCEDURE in the EU: Centralised 

INTERNATIONAL BIRTH DATE (IBD)2: 19 DECEMBER 2020 

EUROPEAN UNION REFERENCE DATE (EURO): 19 DECEMBER 2020 

INTERVAL COVERED BY THIS REPORT: 
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SIGNATURE: ------�Date: 17 February 2023 

NAME AND CONTACT DETAILS OF THE QPPV: 
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Worldwide Medical & Safety 
Pfizer srl 
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An der Goldgrube 12 
55131 Mainz 
Germany 

telephone: 
fax n 
email: 

Please note that this report may contain unblinded clinical trial information. 

The information contained in this document is proprietary and confidential. Any disclosure, reproduction, distribution, or 
other dissemination of this information outside of Pfizer and BioNTech, its Affiliates, its Licensees, or Regulatory Agencies 
is strictly prohibited. Except as may be otherwise agreed to in writing, by accepting or reviewing these materials, you agree 
to hold such information in confidence and not to disclose it to others (except where required by applicable law), nor to use 
it for unauthorized purposes . 

1 Change of the name of the active substance from COVID-19 mRNA Vaccine (nucleoside modified) to 
Tozinameran in EU (EMEA/H/C/005735/X/0044/G). 

2 Earliest conditional approval date. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

EXECUTIVE SUMMARY 

This is the 4th Periodic Safety Update Report (PSUR) for COVID-19 mRNA vaccine 
(nucleoside modified) (Coronavirus disease 2019 [COV1D-19] mRNA Vaccine, 
COMIRNATY®, also referred to as BNT162b2 Original,3 BNT162b2 (Original and Omicron 
BA.1) or BNT162b2 (Original and Omicron BA.4/BA.5),4 covering the reporting interval 
19 June 2022 through 18 December 2022. 

COMIRNATY® presentations include: 

Original (BNT162b2) 

• PBS/Sucrose 30 micrograms/dose — for age 12 years and older [Purple cap] 

• Tris/Sucrose 30 micrograms/dose — for age 12 years and older [Grey cap] 

• Tris/Sucrose 10 micrograms/dose — for age 5 years to <12 years [Orange cap] 

• Tris/Sucrose 3 micrograms/dose — for age 6 months to <5 years [Maroon cap] 

Bivalent (Original + Omicron) 

Original + 
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• Tris/Sucrose BA.1 15/15 micrograms/ dose — for age 12 years and older [Grey cap] 

• Tris/Sucrose BA.4/BA.5 15/15 micrograms/ dose — for age 12 years and older [Grey cap] 

• Tris/Sucrose BA.4/BA.5 5/5 micrograms/ dose — for age 5 years to <12 years 
[Orange cap] 

The active substance of each of the COVID-19 mRNA vaccine presentations is a highly 
purified single-stranded, 5'-capped mRNA produced using a cell-free in vitro transcription 
from the corresponding DNA template, encoding the viral spike (S) protein of SARS-CoV-2 
(Original). 

The nucleoside-modified mRNA in Original BNT162b2 and Bivalent BNT162b2 is 
formulated in LNPs, which enable delivery of the RNA into host cells to allow expression of 
the SARS-CoV-2 S antigen. The vaccine elicits both neutralising antibody and cellular 
immune responses to the spike (S) antigen, which may contribute to protection against 
COVID-19. 

COMIRNATY® is indicated for active immunisation to prevent COVID-19 disease caused 
by SARS-CoV-2 virus, in individuals 6 months of age and older. 

3 Also referred to as Pfizer-BioNTech COVID-19 vaccine in other Company's documents. 

BNT162b2 (Original and Omicron BA.1) or BNT162b2 (Original and Omicron BA.4/BA.5) were also 
referred individually as Bivalent Omi BA.1 and Bivalent Omi BA.4/BA.5, or together as Bivalent in this 
document. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

EXECUTIVE SUMMARY 

Reporting Period 
19 June 2022 through 18 December 2022 

This is the 4th Periodic Safety Update Report (PSUR) for COVID-19 mRNA vaccine 
(nucleoside modified) (Coronavirus disease 2019 [COVID-19] mRNA Vaccine, 
COMIRNATY®, also referred to as BNT162b2 Original,3 BNT162b2 (Original and Omicron 
BA. I) or BNTl 62b2 (Original and Omicron BA.4/BA.5),4 covering the reporting interval 
19 June 2022 through 18 December 2022. 

CO MIRNA TY® presentations include: 

Original (BNT162b2) 

• PBS/Sucrose 30 micrograms/dose -for age 12 years and older [Purple cap] 
• Tris/Sucrose 30 micrograms/dose -for age 12 years and older [Grey cap] 
• Tris/Sucrose 10 micrograms/dose-for age 5 years to <12 years [Orange cap] 
• Tris/Sucrose 3 micrograms/dose -for age 6 months to <5 years [Maroon cap] 

Bivalent (Original + Omicron) 

Original+ 

• Tris/Sucrose BA.1 15/15 micrograms/ dose - for age 12 years and older [Grey cap] 
• Tris/Sucrose BA.4/BA.5 15/15 micrograms/ dose - for age 12 years and older [Grey cap] 
• Tris/Sucrose BA.4/BA.5 5/5 micrograms/ dose-for age 5 years to <12 years 

[ Orange cap] 

The active substance of each of the COVID-19 mRNA vaccine presentations is a highly 
purified single-stranded, 5'-capped mRNA produced using a cell-free in vitro transcription 
from the corresponding DNA template, encoding the viral spike (S) protein of SARS-Co V-2 
(Original). 

The nucleoside-modified mRNA in Original BNTI 62b2 and Bivalent BNTI 62b2 is 
formulated in LNPs, which enable delivery of the RNA into host cells to allow expression of 
the SARS-Co V-2 S antigen. The vaccine elicits both neutralising antibody and cellular 
immune responses to the spike (S) antigen, which may contribute to protection against 
COVID-19. 

CO MIRNA TY® is indicated for active immunisation to prevent COVID-19 disease caused 
by SARS-CoV-2 virus, in individuals 6 months of age and older. 

3 Also referred to as Pfizer-BioNTech COVID-19 vaccine in other Company's documents. 
4 BNT162b2 (Original and Omicron BA.I) or BNT162b2 (Original and Omicron BA.4/BA.5) were also 

referred individually as Bivalent Omi BA.I and Bivalent Omi BA.4/BA.5, or together as Bivalent in this 
document. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Age group 12 years and older 5 through 11 years 6 months through 4 
years 

Formulation PBS sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Name Comirnaty Comimaty Comirnaty Original/ 

Omicron BA.1 
Comirnaty Original/ 
Omicron BA.4/BA.5 

Comirnaty Comirnaty Original/ 
Omicron BA.4/BA.5 

Comimaty 

Dose 30 mcg 
(with dilution) 

30 mcg 
(no dilution) 

15/15 mcg 
(no dilution) 

15/15 mcg 
(no dilution) 

10 mcg 
(with dilution) 

5/5 mcg 
(with dilution) 

3 mcg 
(with dilution) 

Vial cap colour Purple Grey Grey Grey Orange Orange Maroon 
Dose Volume 0.3 mL 0.3 mL 0.3 mL 0.3 mL 0.2 mL 0.2 mL 0.2 mL 

Route of 
Administration 

intramuscularly intramuscularly intramuscularly intramuscularly intramuscularly intramuscularly 

m 
© Po 

Primary 
vaccination 

course 

2 doses (0.3 mL each) at greater 
than or equal to 21 days (preferably 
3 weeks) apart. 

Not applicable Not applicable 2 doses (0.2 mL 
each) at greater than 
or equal to 21 days 

(preferably 3 
weeks) apart. 

Not applicable 3 doses (0.2 mL each). 
The initial 2 doses are 
administered 3 weeks 

apart followed by a 
third dose administered 
at least 8 weeks after 

the second dose.' 
Booster May be administered at least 5 

months after the second dose in 
individuals 12 years of age and 
older. 
Subsequent doses may be 
administered to individuals 12 years 
of age and older at least 4 months 
after a previous booster dose of the 
same formulation. 
Purple cap, concentrate for 
dispersion for injection (30 
micrograms/dose) or grey cap, 
dispersion for injection (30 
micrograms/dose) vaccine are 
considered interchangeable. 

A booster dose of Bivalent vaccine, grey cap, 
may be administered at least 5 months after 
completing the primary series of COMIRNATY. 
Subsequent doses of Bivalent vaccine grey cap, 
may be administered to individuals 12 years of 
age and older at least 4 months after a previous 
booster dose of COMIRNATY or 
COMIRNATY Bivalent grey cap. 

May be 
administered at 
least 6 months after 
the second dose 

May be administered 
at least 4 months after 
the last prior dose in 
individuals 5 years 
through <12 years of 
age. 

Not applicable 

a. Individuals who will turn from 4 years to 5 years of age between their doses in the vaccination series should receive their age-appropriate dose at the time of the vaccination 
and the interval between doses is determined by the individual's age at the start of the vaccination series. 

PBS = Phosphate Buffered Saline; Tris = Trometharnine Buffer or (HOCH2)3CNH 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Age group 12 years and older 

Formulation PBS sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Name Comimaty Comimaty Comimaty Original/ Comimaty Original/ 

Omicron BA.1 Omicron BA.4/BA.5 
Dose 30 mcg 30 mcg 15/ 15 mcg 15/ 15 mcg 

(with dilution) (no dilution) (no dilution) (no dilution) 
Vial cap colour Purple Grev Grev Grev 
Dose Volume 0.3mL 0.3mL 0.3mL 0.3mL 

Route of intramuscularly intramuscularly intramuscularly 
Administration 

Primary 2 doses (0.3 mL each) at greater Not applicable Not applicable 
vaccination than or equal to 21 days (preferably 

� course 3 weeks) apart. 
.s 
Q 
Q � 

Booster May be administered at least 5 A booster dose of Bivalent vaccine, grey cap, 
months after the second dose in may be administered at least 5 months after 
individuals 12 years of age and completing the primary series of COMIRNA TY. 
older. Subsequent doses of Bivalent vaccine grey cap, 
Subsequent doses may be may be administered to individuals 12 years of 
administered to individuals 12 years age and older at least 4 months after a previous 
of age and older at least 4 months booster dose of COMIRNATY or 
after a previous booster dose of the COMIRNATY Bivalent grey cap. 
same formulation. 
Purple cap, concentrate for 
dispersion for injection (30 
micrograms/dose) or grey cap, 
dispersion for injection (30 
micrograms/dose) vaccine are 
considered interchangeable. 

Reporting Period 
19 June 2022 through 18 December 2022 

5 through 11 years 6 months through 4 
years 

Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Comirnaty Comimaty Original/ Comimaty 

Omicron BA.4/BA.5 
lOmcg 5/ 5 mcg 3mcg 

(with dilution) (with dilution) (with dilution) 
Orange Orange Maroon 
0.2mL 0.2mL 0.2mL 

intramuscularly intramuscularly intramuscularly 

2 doses (0.2 mL Not applicable 3 doses (0.2 mL each). 
each) at greater than The initial 2 doses are 
or equal to 21 days administered 3 weeks 

(preferably 3 apart followed by a 
weeks) apart. third dose administered 

at least 8 weeks after 
the second dose. a 

May be May be administered Not applicable 
administered at at least 4 months after 
least 6 months after the last prior dose in 
the second dose individuals 5 years 

through <12 years of 
age. 

a. Individuals who will tum from 4 years to 5 years of age between their doses in the vaccination series should receive their age-appropriate dose at the time of the vaccination 
and the interval between doses is determined by the individual's age at the start of the vaccination series. 

PBS = Phosphate Buffered Saline; Tris = Tromethamine Buffer or (HO CH 2)3CNH 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Cumulatively, it is estimated that 68,9975 participants have received BNT162b2 in sponsor 
initiated clinical trials worldwide, with: 

• 57,5056 participants exposed to BNT162b2; 

• 7306 participants exposed to clinical candidates developed as variant and 
variant-adapted vaccines based on BNT162b2 (BNT162b2 [B.1.351], BNT162b2 
[B.1.1.7 + BA .617.2], BNT162b2 [B.1.617.2], BNT162b2 [B.1.1.529], BNT162b2 
[B.1.1.7], BNT162b2/ BNT162b2 Omi [1774], BNT162b2 original/ BNT162b2 Omi 
BA.1 [102], BNT162b2 original/ BNT162b2 Omi BA.2 [104], and BNT162b2 
original/ BNT162b2 Omi BA.4/BA.5 [1572]); 

• 633 participants exposed to other early development candidates (including BNT162a1 
[30], BNT162b1 [411], BNT162b3 and BNT162c2 [96 participants each]). 

There were 8958 participants exposed to blinded therapy, 4018 to placebo, and 7 to seasonal 
inactivated influenza vaccine (SIIV)/placebo. 
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BNT162b2 is also being utilised in 2 other Pfizer clinical development programs: 372 
participants received BNT162b2 as a study vaccine or as a comparator in the clinical study 
B74710268 and 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi 
BA.4/BA.5) as a study vaccine or as a comparator in the clinical study C5261001.9

From the receipt of the first temporary authorisation for emergency supply on 
01 December 202010 through 18 December 2022, approximately 4,369,782,515 doses of 
BNT162b2 (original and bivalent) were shipped from BioNTech and Pfizer worldwide. 
Considering the current status of the vaccination schedule and the availability of only partial 

5 Participants to more than one clinical trial (e.g., extension study) are counted once when receiving the 
same treatment in the parent study. 

6 The number of participants who had received BNT162b2 is lower compared to the number reported in 
the previous PSUR (reporting period 19 December 2021 through 18 June 2022), since in the current PSUR the 
treatment for the group 6 months to <5 years and the 5-11 years troponin cohort of study C4591007 is reported 
as blinded, because there were still some participants in the age group 6 months to <5 years not reaching the 
protocol defined unblinding milestone and in the 5-11 years troponin cohort, although all participants reached 
unblinding milestone, randomisation code has not been released to study team for any reporting event yet. 

Exposure data for the 15 subjects who are either randomised in the BNT162b4+ BNT162b2 Bivalent 
arm and /or the BNT162b2 bivalent arm. 

8 A phase 3, randomized, double blind trial to describe the safety and immunogenicity of 20 valent 
pneumococcal conjugate vaccine when co-administered with a booster dose of BNT I 62b2 in adults 65 years of 
age and older. 

A phase 1 randomized study to evaluate the safety, tolerability, and immunogenicity of combined 
modified RNA vaccine candidates against COVID-19 and influenza in healthy individuals. 

1° BNT162b2 received first temporary authorisation for emergency supply under Regulation 174 in the 
UK on this date. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Cumulatively, it is estimated that 68,9975 participants have received BNT162b2 in sponsor 
initiated clinical trials worldwide, with: 

• 57,5056 participants exposed to BNT162b2; 

• 7306 participants exposed to clinical candidates developed as variant and 
variant-adapted vaccines based on BNT162b2 (BNT162b2 [B.1.351], BNT162b2 
[B.1.1.7 + B.1.617.2], BNT162b2 [B.1.617.2], BNT162b2 [B.1.1.529], BNT162b2 
[B.1.1.7], BNT162b2/ BNT162b2 Omi [1774], BNT162b2 original/ BNT162b2 Omi 
BA.1 [102], BNT162b2 original/ BNT162b2 Omi BA.2 [104], and BNT162b2 
original/ BNT162b2 Omi BA.4/BA.5 [15727]); 

• 633 participants exposed to other early development candidates (including BNT162al 
[30], BNT162bl [411], BNT162b3 and BNT162c2 [96 participants each]). 

There were 8958 participants exposed to blinded therapy, 4018 to placebo, and 7 to seasonal 
inactivated influenza vaccine (SIIV)/placebo. 

BNT162b2 is also being utilised in 2 other Pfizer clinical development programs: 372 
participants received BNT162b2 as a study vaccine or as a comparator in the clinical study 
B74710268 and 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi 
BA.4/BA.5) as a study vaccine or as a comparator in the clinical study C5261001.9 

From the receipt of the first temporary authorisation for emergency supply on 
01 December 202010 through 18 December 2022, approximately 4,369,782,515 doses of 
BNT162b2 (original and bivalent) were shipped from BioNTech and Pfizer worldwide . 
Considering the current status of the vaccination schedule and the availability of only partial 

5 Participants to more than one clinical trial (e.g., extension study) are counted once when receiving the 
same treatment in the parent study. 

6 The number of participants who had received BNT162b2 is lower compared to the number reported in 
the previous PSUR (reporting period 19 December 2021 through 18 June 2022), since in the current PSUR the 
treatment for the group 6 months to <5 years and the 5-11 years troponin cohort of study C4591007 is reported 
as blinded, because there were still some participants in the age group 6 months to <5 years not reaching the 
protocol defined unblinding milestone and in the 5-11 years troponin cohort, although all participants reached 
unblinding milestone, randomisation code has not been released to study team for any reporting event yet. 

7 Exposure data for the 15 subjects who are either randomised in the BNTl 62b4+ BNTl 62b2 Bivalent 
arm and /or the BNTl 62b2 bivalent arm. 

8 A phase 3, randomized, double blind trial to describe the safety and immunogenicity of20 valent 
pneumococcal conjugate vaccine when co-administered with a booster dose ofBNT162b2 in adults 65 years of 
age and older. 

9 A phase 1 randomized study to evaluate the safety, tolerability, and immunogenicity of combined 
modified RNA vaccine candidates against COVID-19 and influenza in healthy individuals. 

10 BNT162b2 received first temporary authorisation for emergency supply under Regulation 174 in the 
UK on this date. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

data published on the ECDC websites for doses of BNT162b2 vaccines (original and 
bivalent) administered in the EU-EEA countries, it is no longer applicable to estimate the 
number of doses administered from those shipped. Out of the cumulative number of shipped 
doses, 3,974,026,615 were original and bivalent adultil presentations (including PBS and 
Tris/Sucrose); 395,755,900 were original and bivalent paediatric12 presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric presentations; 
2,274,181,295 doses of BNT162b2 (original and bivalent) were shipped to ROW.13

During the current reporting interval (19 June 2022 through 18 December 2022), 
approximately 813,783,710 doses of BNT162b2 original and bivalent vaccines were shipped 
worldwide during the current reporting interval from 19 June 2022 through 
18 December 2022. Out of the doses shipped during the reporting period, 142,687,310 were 
original and bivalent adult" presentations (including PBS and Tris/Sucrose); 155,236,800 
were original and bivalent paediatric12 presentations; 515,859,600 were bivalent vaccines of 
which 10,963,900 were for paediatric presentations; 232,907,810 doses of BNT162b2 
(original and bivalent) were shipped to ROW.14
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Additionally, as per data provided by license partner (LP) in Hong Kong, Macau, and 
Taiwan, 30,170,177 doses of original BNT162b2 and bivalent Omi BA.4/BA.5 were 
administered cumulatively through the DLP, and 2,855,293 doses were administered from 19 
June 2022 through the DLP. 

BNT162b2 Original is approved for the following formulations: 

• PBS/Sucrose 30 µg formulation for individuals aged 16 years and older in 10315
countries for primary series and in 50 countries for booster. 

• PBS/Sucrose 30 µg formulation for individuals aged 12 years and older in 8116
countries for primary series and in 36 countries for booster. 

• Tris/Sucrose 30 µg formulation for individuals aged 12 years and older in 77 countries 
for primary series and in 48 countries for booster. 

• Tris/Sucrose 10 µg formulation for individuals aged 5 years to <12 years in 83 
countries for primary series and in 50 countries for booster. 

• Tris/Sucrose 3µg formulation for individuals aged 6 months to <5 years in 61 
countries for primary series. 

11 Approved for 12 years of age and older. 

12 Six (6) months through <12 years. 

13 Non-EEA countries, Canada, Central and South America, Asian countries [excluding Japan], Oceania 
and Africa. 

14 License Partner data are not included in the reported amount. 

15 For this population, both full and EUA approvals were granted in Canada, Singapore, UK and the US. 

16 Both conditional and EUA approvals for this population were granted in the UK. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

data published on the ECDC websites for doses of BNT 162b2 vaccines ( original and 
bivalent) administered in the EU-EEA countries, it is no longer applicable to estimate the 
number of doses administered from those shipped. Out of the cumulative number of shipped 
doses, 3,974,026,615 were original and bivalent adult11 presentations (including PBS and 
Tris/Sucrose); 395,755,900 were original and bivalent paediatric12 presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric presentations; 
2,274,181,295 doses ofBNT162b2 (original and bivalent) were shipped to ROW.13 

During the current reporting interval (19 June 2022 through 18 December 2022), 
approximately 813,783,710 doses ofBNT162b2 original and bivalent vaccines were shipped 
worldwide during the current reporting interval from 19 June 2022 through 
18 December 2022. Out of the doses shipped during the reporting period, 142,687,310 were 
original and bivalent adult11 presentations (including PBS and Tris/Sucrose); 155,236,800 
were original and bivalent paediatric12 presentations; 515,859,600 were bivalent vaccines of 
which 10,963,900 were for paediatric presentations; 232,907,810 doses ofBNT162b2 
(original and bivalent) were shipped to ROW. 14 

Additionally, as per data provided by license partner (LP) in Hong Kong, Macau, and 
Taiwan, 30,170,177 doses of original BNT 162b2 and bivalent Omi BA.4/BA.5 were 
administered cumulatively through the DLP, and 2,855,293 doses were administered from 19 
June 2022 through the DLP. 

BNT162b2 Original is approved for the following formulations: 

• PBS/Sucrose 30 µg formulation for individuals aged 16 years and older in 10315 

countries for primary series and in 50 countries for booster . 
• PBS/Sucrose 30 µg formulation for individuals aged 12 years and older in 8116 

countries for primary series and in 36 countries for booster. 
• Tris/Sucrose 30 µg formulation for individuals aged 12 years and older in 77 countries 

for primary series and in 48 countries for booster . 
• Tris/Sucrose 10 µg formulation for individuals aged 5 years to <12 years in 83 

countries for primary series and in 50 countries for booster. 
• Tris/Sucrose 3 µg formulation for individuals aged 6 months to <5 years in 61 

countries for primary series. 

11 Approved for 12 years of age and older. 
12 Six (6) months through <12 years. 
13 Non-EEA countries, Canada, Central and South America, Asian countries [excluding Japan], Oceania 

and Africa . 
14 License Partner data are not included in the reported amount. 
15 For this population, both full and EUA approvals were granted in Canada, Singapore, UK and the US. 
16 Both conditional and EUA approvals for this population were granted in the UK . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

BNT162b2 Bivalent (BNT162b2 Original/Omicron BA.1 and BNT162b2 Original/ Omicron 
BA.4/BA.5) is approved for the following formulations: 

• BNT162b2 Original/Omicron BA.1 Tris/Sucrose 15/15 µg formulation for 
individuals aged 12 years and older in 44 countries for booster; 

• BNT162b2 Original/Omicron BA.4/BA.5 Tris/Sucrose 15/15 µg formulation for 
individuals aged 12 years and older in 63 countries for booster; 

• BNT162b2 Original/Omicron BA.4/BA.5 Tris/Sucrose 5/5 µg formulation for 
individuals aged 5 years to <12 years in 40 countries for booster. 

The marketing authorisation holders (MAHs) of BNT162b2 Original and Bivalent vaccines 
(BNT162b2 Original/Omicron BA.1 and BNT162b2 Original/Omicron BA.4/BA.5) in 
different countries/regions are the following: BioNTech, Pfizer, the local Ministry of Health 
(MoH), the local Government, the LP Fosun Pharma, and the LP Hemas. 

In addition, World Health Organization (WHO) had approved the Emergency Use Listing 
(EUL) of BNT162b2. 
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) There were no marketing authorisation withdrawals for safety reasons during the reporting 

interval. 

The reference safety information (RSI) for this PSUR is the COVID-19 mRNA vaccine Core 
Data Sheet (CDS) version 18.0 dated 05 December 2022, in effect at the end of the reporting 
period. Five (5) previous CDS versions (version 13.0 dated 10 May 2022, version 14.0 dated 
26 July 2022, version 15.0 dated 31 August 2022, version 16.0 dated 08 September 2022, 
version 17.0 dated 06 October 2022) were also in effect during the reporting period. Safety-
related changes included updates of the following Sections: 2 Qualitative and quantitative 
composition (CDS version 16.0), 4.1 Therapeutic indications (CDS version 14.0), 
4.2 Posology and method of administration (CDS version 14.0), 4.4 Special warnings and 
precautions for use (CDS version 14.0), 4.6 Fertility, pregnancy and lactation (CDS version 
15.0), 4.8 Undesirable effects (CDS versions 14.0, 15.0 and 17.0), 5.1 Pharmacodynamic 
properties (CDS versions 14.0 and 15.0), Appendix A and Appendix B (CDS versions 14.0, 
15.0 and 17.0). 

During the reporting period, the following signals were evaluated: 

• Signals determined not to be risks: Haemophagocytic lymphohistiocytosis (HLH), 
Dermatomyositis, Histiocytic necrotizing lymphadenitis (HNL), Genital 
(Vulvovaginal) ulceration, IgA nephropathy, Acquired hemophilia, Hearing loss. 

• Signal determined to be an identified risk (not important): Dizziness. 

• Ongoing signal: Pemphigus and Pemphigoid. 

Requests to be addressed in this PSUR were received from European Medicines Agency 
(EMA), World Health Organization (WHO), and 4 Health Authorities (HA) (Health Canada, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

BNT 162b2 Bivalent (BNT l 62b2 Original/Omicron BA. I and BNT 162b2 Original/ Omicron 
BA.4/BA.5) is approved for the following formulations: 

• BNT162b2 Original/Omicron BA.I Tris/Sucrose 15/15 µg formulation for 
individuals aged 12 years and older in 44 countries for booster; 

• BNT162b2 Original/Omicron BA.4/BA.5 Tris/Sucrose 15/15 µg formulation for 
individuals aged 12 years and older in 63 countries for booster; 

• BNT162b2 Original/Omicron BA.4/BA.5 Tris/Sucrose 5/5 µg formulation for 
individuals aged 5 years to <12 years in 40 countries for booster. 

The marketing authorisation holders (MAHs) ofBNT162b2 Original and Bivalent vaccines 
(BNT162b2 Original/Omicron BA.I and BNT162b2 Original/Omicron BA.4/BA.5) in 
different countries/regions are the following: BioNTech, Pfizer, the local Ministry of Health 
(MoH), the local Government, the LP Fosun Pharma, and the LP Hemas. 

In addition, World Health Organization (WHO) had approved the Emergency Use Listing 
(EUL) ofBNT162b2. 

There were no marketing authorisation withdrawals for safety reasons during the reporting 
interval. 

The reference safety information (RSI) for this PSUR is the COVID-19 mRNA vaccine Core 
Data Sheet (CDS) version 18.0 dated 05 December 2022, in effect at the end of the reporting 
period. Five (5) previous CDS versions (version 13.0 dated 10 May 2022, version 14.0 dated 
26 July 2022, version 15.0 dated 31 August 2022, version 16.0 dated 08 September 2022, 
version 17.0 dated 06 October 2022) were also in effect during the reporting period. Safety­
related changes included updates of the following Sections: 2 Qualitative and quantitative 
composition (CDS version 16.0), 4.1 Therapeutic indications (CDS version 14.0), 
4.2 Posology and method of administration (CDS version 14.0), 4.4 Special warnings and 
precautions for use (CDS version 14.0), 4.6 Fertility, pregnancy and lactation (CDS version 
15.0), 4.8 Undesirable effects (CDS versions 14.0, 15.0 and 17.0), 5.1 Pharmacodynamic 
properties (CDS versions 14.0 and 15.0), Appendix A and Appendix B (CDS versions 14.0, 
15.0 and 17.0). 

During the reporting period, the following signals were evaluated: 

• Signals determined not to be risks: Haemophagocytic lymphohistiocytosis (HLH), 
Dermatomyositis, Histiocytic necrotizing lymphadenitis (HNL), Genital 
(Vulvovaginal) ulceration, IgA nephropathy, Acquired hemophilia, Hearing loss. 

• Signal determined to be an identified risk (not important): Dizziness . 

• Ongoing signal: Pemphigus and Pemphigoid. 

Requests to be addressed in this PSUR were received from European Medicines Agency 
(EMA), World Health Organization (WHO), and 4 Health Authorities (HA) (Health Canada, 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Medsafe [New Zealand Medicines and Medical Devices Safety Authority], MFDS [Ministry 
of Food and Drug Safety, South Korea] and TGA [Therapeutic Goods Administration, 
Australia]). The Pharmacovigilance Risk Assessment Committee (PRAC) requests were 
included in the AR (Assessment Report) of PSUR #3 and in signals' AR (Assessment 
Report). The WHO requests were included in the EUL Procedure. Topics covered in these 
requests are summarised in the table below. 

Source Request(s) 
EMA PSUR#3 
AR 

Report on the number of processed cases downloaded from EudraVigilance if the 
percentage processed cases of the total downloaded cases is below 99%. 
Continue to closely monitor multisystem inflammatory syndrome in children/adults (MIS-
C/-A) and all new cases of MIS-C/-A should be reported in the future PSURs. 
Analysis of myocarditis/pericarditis cases focus on information concerning the course, 
outcome, and possible risk factors of the myocarditis/pericarditis cases following 
Comirnaty exposure. 
For future PSURs the evaluation of cardiovascular adverse events of special interest 
(AESIs), haematological AESIs, dermatological AESIs, facial paralysis, hepatic AESIs, 
musculoskeletal AESIs, other AESIs, respiratory AESIs, vasculitic events, local adverse 
reactions, and/or severe reactogenicity, should only be included and discussed in the PSUR 
if the reporting pattern changes and/or there is a safety issue/signal. 
The vaccination stress/anxiety related ADRs are considered well documented and can be 
removed from `Evaluation of other risks (not categorised as important). 
For future PSURs the evaluation of overdose, abuse, misuse, and drug dependency, 
occupational exposure, off-label use, and/or unexpected therapeutic effect should only be 
included and discussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/signal. 
For future PSURs the evaluation of the use in frail patients with co-morbidities, and/or 
interactions with other vaccines should only be included and discussed in the PSUR if the 
reporting pattern changes and/or there is a safety issue/signal. 
In the next PSUR, the MAH is requested to ensure a transparent presentation of cases 
reported from the newly approved variant vaccines, as well as a continuous comparison of 
the safety issues identified with the evidence available for the original vaccine. 
Cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate increase. 
Concerning hearing loss, the MAH is requested in future reviews of cases reporting hearing 
loss to conduct the analysis using the Brighton Collaboration Criteria for sensorineural 
hearing loss, if applicable. 
Cumulative review on the association between Comirnaty and post orthostatic tachycardia 
syndrome. 
Estimate of the exposure of "third doses" in European economic area (EEA) countries, per 
country and by age group. 
Presentation of all relevant literature concerning the safety of Comirnaty (also besides the 
database Medline and Embase) during the reporting period. 

EU-RMP Critically appraise if the wealth of safety data accumulated during the product use can 
inform rationalising the safety concerns in the RMP. 

Signals' AR Cumulative review of all cases of histiocytic necrotizing lymphadenitis. 
Cumulative updated analysis of amenorrhoea. 
Review of vulval ulceration cases received since 16 August 2022. 

Type II 
variations AR 

Monitoring of medication errors due to the availability of bivalent vaccines. 
Close monitoring of the risk of myocarditis and pericarditis in the 5-11 years of age group 
and following the booster dose(s) 

WHO Pregnancy outcome in clinical trials. 
Data on low- and middle-income countries (LMICs) populations with HIV, malnutrition 
and tuberculosis and other infectious diseases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Medsafe [New Zealand Medicines and Medical Devices Safety Authority], MFDS [Ministry 
of Food and Drug Safety, South Korea] and TGA [Therapeutic Goods Administration, 
Australia]). The Pharmacovigilance Risk Assessment Committee (PRAC) requests were 
included in the AR (Assessment Report) of PSUR #3 and in signals' AR (Assessment 
Report). The WHO requests were included in the EUL Procedure. Topics covered in these 
requests are summarised in the table below. 

Source 
EMA PSUR#3 
AR 

EU-RMP 

Signals' AR 

Type II 
variations AR 

WHO 

Request(s) 
Report on the number of processed cases downloaded from EudraVigilance if the 
percentage processed cases of the total downloaded cases is below 99%. 
Continue to closely monitor multisystem inflammatory syndrome in children/adults (MIS-
C/-A) and all new cases ofMIS-C/-A should be reported in the future PSURs. 
Analysis of myocarditis/pericarditis cases focus on information concerning the course, 
outcome, and possible risk factors of the myocarditis/pericarditis cases following 
Comirnaty exposure. 
For future PSURs the evaluation of cardiovascular adverse events of special interest 
(AESis), haematological AESis, dermatological AESis, facial paralysis, hepatic AESis, 
musculoskeletal AESis, other AESis, respiratory AESis, vasculitic events, local adverse 
reactions, and/or severe reactogenicity, should only be included and discussed in the PSUR 
if the reporting pattern changes and/or there is a safety issue/siimal. 
The vaccination stress/anxiety related ADRs are considered well documented and can be 
removed from 'Evaluation of other risks (not categorised as important). 
For future PSURs the evaluation of overdose, abuse, misuse, and drug dependency, 
occupational exposure, off-label use, and/or unexpected therapeutic effect should only be 
included and discussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/siimal. 
For future PSURs the evaluation of the use in frail patients with co-morbidities, and/or 
interactions with other vaccines should only be included and discussed in the PSUR if the 
renorting pattern changes and/or there is a safety issue/si1mal. 
In the next PSUR, the MAH is requested to ensure a transparent presentation of cases 
reported from the newly approved variant vaccines, as well as a continuous comparison of 
the safety issues identified with the evidence available for the original vaccine . 
Cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate increase. 
Concerning hearing loss, the MAH is requested in future reviews of cases reporting hearing 
loss to conduct the analysis using the Brighton Collaboration Criteria for sensorineural 
hearing loss, if applicable. 
Cumulative review on the association between Comirnaty and post orthostatic tachycardia 
syndrome. 
Estimate of the exposure of"third doses" in European economic area (EEA) countries, per 
country and by age group. 
Presentation of all relevant literature concerning the safety ofComirnaty (also besides the 
database Medline and Embase) during the reporting period. 
Critically appraise if the wealth of safety data accumulated during the product use can 
inform rationalising the safety concerns in the RMP. 
Cumulative review of all cases ofhistiocvtic necrotizing lvmphadenitis. 
Cumulative updated analysis of amenorrhoea. 
Review ofvulval ulceration cases received since 16 Aullllst 2022. 
Monitoring of medication errors due to the availability of bivalent vaccines. 
Close monitoring of the risk ofmyocarditis and pericarditis in the 5-1 1 years of age group 
and following the booster dose(s) 
Pregnancy outcome in clinical trials. 
Data on low- and middle-income countries (LMICs) populations with HIV, malnutrition 
and tuberculosis and other infectious diseases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Source Request(s) 
Health Canada Cumulative review of histiocytic necrotizing lymphadenitis and vulval ulceration. 

Review of incremental reports of Guillain-Barre Syndrome 
Review of incremental reports of "Poor quality product administered" 
Data stratification by vaccine variants. 
Presentation and discussion of interim reports of the studies C4591010, C4591021 and 
C4591022. 

Medsafe Adverse events reported in <5-year-old should be split by dose 1, 2 and 3. 
Differentiate between ADRs reported in <5-year-old following the 3 mcg maroon cap 
formulation vs given another product not approved for this age group. 
Include global usage data of the bivalent vaccines and present data, where available, on race 
and ethnicity, including Maori and Pacific peoples. 

MFDS Safety evaluation for the second booster vaccination in AESI and VAED including 
VAERD. 

TGA Cumulative review of subacute thyroiditis. 

According to the European Risk Management Plan (EU-RMP) version 5.0 dated 
02 February 2022 (EMEA/H/C/005735/II/0087) approved on 10 March 2022, in effect at the 
beginning of the reporting period, safety concerns for BNT162b2 are: 

• Important identified risks: Anaphylaxis,17 Myocarditis and Pericarditis. 

• Important potential risk: Vaccine-associated enhanced disease (VAED) including 
Vaccine-associated enhanced respiratory disease (VAERD). 

• Missing information: Use in pregnancy and while breast feeding; Use in 
immunocompromised patients; Use in frail patients with co-morbidities (eg, chronic 
obstructive pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders); Use in patients with autoimmune or inflammatory 
disorders; Interaction with other vaccines; Long term safety data. 

The EU-RMP versions and associated procedures, submitted during the PSUR reporting 
period, are summarised in the table below. Version number of the EU-RMPs was agreed 
with EMA. 

17 The important identified risk of anaphylaxis was removed from the list of safety concerns in RMP 
version 5.1 (procedure EMEA/H/C/005735/X/0138). Additionally, the Rapporteur agreed to remove the 
important identified risk of anaphylaxis from the list of safety concerns for the PSUR #4 reporting period, 
because anaphylaxis is a known risk of vaccines that is adequately being managed by HCPs who administer 
vaccines and the vaccinees in daily practice. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Source Request(s) 
Health Canada Cumulative review ofhistiocytic necrotizing lymphadenitis and vulval ulceration. 

Review of incremental reports ofGuillain-Barre Svndrome 
Review of incremental reports of"Poor quality product administered" 
Data stratification bv vaccine variants. 
Presentation and discussion of interim reports of the studies C4591010, C4591021 and 
C4591022. 

Medsafe Adverse events renorted in <5-vear-old should be split bv dose 1, 2 and 3. 
Differentiate between ADRs reported in <5-year-old following the 3 mcg maroon cap 
formulation vs given another product not aooroved for this age group. 
Include global usage data of the bivalent vaccines and present data, where available, on race 
and ethnicitv, including Maori and Pacific peoples. 

MFDS Safety evaluation for the second booster vaccination in AESI and V AED including 
VAERD. 

TGA Cumulative review of subacute thyroiditis. 

According to the European Risk Management Plan (EU-RMP) version 5.0 dated 
02 February 2022 (EMEA/H/C/005735/11/0087) approved on 10 March 2022, in effect at the 
beginning of the reporting period, safety concerns for BNT162b2 are: 

• Important identified risks: Anaphylaxis, 17 Myocarditis and Pericarditis. 

• Important potential risk: Vaccine-associated enhanced disease (V AED) including 
Vaccine-associated enhanced respiratory disease (V AERD). 

• Missing information: Use in pregnancy and while breast feeding; Use in 
immunocompromised patients; Use in frail patients with co-morbidities (eg, chronic 
obstructive pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders); Use in patients with autoimmune or inflammatory 
disorders; Interaction with other vaccines; Long term safety data. 

The EU-RMP versions and associated procedures, submitted during the PSUR reporting 
period, are summarised in the table below. Version number of the EU-RMPs was agreed 
with EMA. 

17 The important identified risk of anaphylaxis was removed from the list of safety concerns in RMP 
version 5.1 (procedure EMENH/C/005735/X/0138). Additionally, the Rapporteur agreed to remove the 
important identified risk of anaphylaxis from the list of safety concerns for the PSUR #4 reporting period, 
because anaphylaxis is a known risk of vaccines that is adequately being managed by HCPs who administer 
vaccines and the vaccinees in daily practice . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Procedure #, Description Procedure 
Submission Date 

Submitted 
EU-RMP 

Approval date 

Reporting period 
EMEA/H/C/005735/X/0138 
Line extension — WT 
(original) in 6 months to 4yo 

08 July 2022 RMP v5.1: 08 July 2022 
(Gateway) 

Consol. RMP v7.3 = var0138 
v5.1 + var0143 v7.1): 04 
October 2022 (Eudralink) 

Upversioned RMP v8.0 
(content wise similar to upd. 
Consol. RMP v7.3 = var0138 
v5.1 +var0143 v7.1): 07 
October 2022 (Eudralink), 02 
November 2022 (Gateway) 

Approved 
CHMP Opinion: 19 
October 2022 
EC decision: 20 
October 2022 

EMEA/H/C/005735/II/0140 
PI update regarding 
Original/Omicron BA.1 in 
patients 12y0+ 

Roll 1 CMC: 09 
June 2022 
Roll 2 clinical: 20 
June 2022 
Roll 2 clinical con: 
24 June 2022 
Roll 3 CMC: 07 
July 2022 
Roll 4 clinical: 19 
July 2022 

RMP v6.0: 19 July 2022 
(Gateway) 
RMP v6.1: 24 August 2022 
(Eudralink) 

Approved 
CHMP Opinion: 01 
September 2022 
EC decision: 01 
September 2022 

EMEA/H/C/005735/II/0143 
PI update regarding 
Original/Omicron BA.4-5 in 
patients 12yo+ 

Roll 1 non-clinical, 
CMC and 
administrative: 08 
August 2022 
Roll 2 clinical, 
non-clinical and 
administrative: 15 
August 2022 
Roll 3 CMC and 
clinical: 26 August 
2022 

RMP v7.0: 15 August 2022 
(Gateway) 

RMP v7.1: 12 September 
2022 (Eudralink) 

Revised RMP v7.1 (without 
confidential footnote): 23 
September 2022 (Eudralink), 
27 September 2022 
(Gateway) 

Approved 
CHMP Opinion: 12 
September 2022 
EC decision: 12 
September 2022 

EMEA/H/C/005735/X/0147 
PI update regarding 
Original/Omicron BA.4-5 in 
5-1 lyo 

28 September 2022 Consol. RMP v7.2 = X-0147 
v7.1 based on var0143 v7.1: 
28 September 2022 
(Gateway) 

Consol. RMP v8.1 = X-0147 
v7.2 + X-0138 v8.0: 03 
November 2022 (Eudralink) 

Upversioned RMP v9.0 
(content-wise similar to upd. 
Consol. RMP v8.1 = X-0147 
v7.2 + X-0138 v8.0): 04 
November 2022 (Eudralink) 

Approved 
CHMP Opinion: 10 
November 2022 
EC decision: 10 
November 2022 

Based on the clinical trial data, cumulative PM data, individual review of cases, and 
real-world data on mRNA vaccine effectiveness, no new significant safety information has 
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Procedure #, Description Procedure Submitted Approval date 
Submission Date EU-RMP 

Reporting period 
EMEA/H/C/005735/X/0138 08 July 2022 RMP v5.1: 08 July 2022 Approved 
Line extension - WT (Gateway) CHMP Opinion: 19 
(original) in 6 months to 4yo October 2022 

Consol. RMP v7.3 = var0138 EC decision: 20 
v5.1 +var0143 v7.1): 04 October 2022 
October 2022 (Eudralink) 

Upversioned RMP v8.0 
( content wise similar to upd. 
Consol. RMP v7.3 = var0138 
v5.1 +var0143 v7.1): 07 
October 2022 (Eudralink), 02 
November 2022 (Gateway) 

EMEA/H/C/005735/11/0140 Roll 1 CMC: 09 RMP v6.0: 19 July 2022 Approved 
PI update regarding June 2022 (Gateway) CHMP Opinion: 01 
Original/Omicron BA.1 in Roll 2 clinical: 20 RMP v6.1: 24 August 2022 September 2022 
patients 12yo+ June 2022 (Eudralink) EC decision: 01 

Roll 2 clinical corr: September 2022 
24 June 2022 
Roll 3 CMC: 07 
July 2022 
Roll 4 clinical: 19 
July 2022 

EMEA/H/C/005735/II/0143 Roll 1 non-clinical, RMP v7.0: 15 August 2022 Approved 
PI update regarding CMC and (Gateway) CHMP Opinion: 12 
Original/Omicron BA.4-5 in administrative: 08 September 2022 
patients 12yo+ August 2022 RMP v7.1: 12 September EC decision: 12 

Roll 2 clinical, 2022 (Eudralink) September 2022 
non-clinical and 
administrative: 15 Revised RMP v7 .1 (without 
August 2022 confidential footnote): 23 
Roll 3 CMC and September 2022 (Eudralink), 
clinical: 26 August 27 September 2022 
2022 (Gateway) 

EMEA/H/C/005735/X/0147 28 September 2022 Consol. RMP v7.2 = X-0147 Approved 
PI update regarding v7.1 based on var0143 v7.1: CHMP Opinion: 10 
Original/Omicron BA.4-5 in 28 September 2022 November 2022 
5-l lyo (Gateway) EC decision: 10 

November 2022 
Consol. RMP v8.1 = X-0147 
v7.2 + X-0138 v8.0: 03 
November 2022 (Eudralink) 

Upversioned RMP v9.0 
( content-wise similar to upd. 
Consol. RMP v8.1 = X-0147 
v7.2 + X-0138 v8.0): 04 
November 2022 (Eudralink) 

Based on the clinical trial data, cumulative PM data, individual review of cases, and 
real-world data on mRNA vaccine effectiveness, no new significant safety information has 
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been identified that substantiates retaining VAED/VAERD as an important potential risk in 
the PSUR for BNT162b2. The MAH proposes to remove the important potential risk of 
VAED/VAERD from the PSUR on the basis that accumulated scientific and clinical data are 
not supportive of the initial theoretical supposition that VAED/VAERD may be a risk of 
vaccination with the COVID-19 mRNA vaccine. 

After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022; main 
changes included: 

- Section 4.8 Undesirable effects: updated clinical data after 2 doses for children 5 
to <12 years of age was added; Diarrhea was added as adverse drug reaction in 
children 5 to <12 years of age; 

- Section 5.1 Pharmacodynamic properties: addition of efficacy and 
immunogenicity data after 3 doses in 6 months through <5 years of age and 
efficacy data after 2 doses in 5 through <12 years of age; deletion of efficacy data 
in infants and in children after 3 doses. 
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) — updated frequency values in 5 through <12 years of age (Appendix A, Table A-3); 

addition of Angioedema and Night sweats as rare ADR and reclassification of 
Diarrhea from "Common" to "Very Common" ADR in 5 through <12 years of 
age (Appendix B, Table B-3). 

• a new signal (Myositis) was opened based upon a signal assessment report EMA 
PRAC. 

• The following action was taken for safety reasons. In Switzerland the bivalent Omi 
BA.1 is not approved for individuals 12 to less than 18 years because there was no 
clinical data available for that population. As country-specific packaging is not yet 
available, Switzerland is receiving EU packaging that has the age on the carton (12+ 
as per EU MA). Therefore, an information Letter (in English) explaining the 
discrepancy between information on the carton and indication approved by 
Swissmedic is provided with each shipment. In addition, the MAH provides 
electronic versions of the letter in German, French and Italian to the Federal Office of 
Public Health. 

The literature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster 
doses among children aged 5-11 years - United States, October 12-January 1, 2023" 
(Hause et al.) including important safety information about the use of bivalent vaccines 
and young children has been included in Section 11 Literature. 

The following 2 requests will be addressed in a separate supplemental document: 

• In the preliminary AR for variation EMEA/H/C/005735/11/0139, EMA requested the 
MAH to present a cumulative review of all myocarditis and pericarditis cases with 
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Reporting Period 
19 June 2022 through 18 December 2022 

been identified that substantiates retaining V AEDN AERD as an important potential risk in 
the PSUR for BNT162b2. The MAH proposes to remove the important potential risk of 
V AEDN AERD from the PSUR on the basis that accumulated scientific and clinical data are 
not supportive of the initial theoretical supposition that V AEDN AERD may be a risk of 
vaccination with the COVID-19 mRNA vaccine. 

After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022; main 
changes included: 

- Section 4.8 Undesirable effects: updated clinical data after 2 doses for children 5 
to <12 years of age was added; Diarrhea was added as adverse drug reaction in 
children 5 to <12 years of age; 

- Section 5.1 Pharmacodynamic properties: addition of efficacy and 
immunogenicity data after 3 doses in 6 months through <5 years of age and 
efficacy data after 2 doses in 5 through < 12 years of age; deletion of efficacy data 
in infants and in children after 3 doses. 

- updated frequency values in 5 through <12 years of age (Appendix A, Table A-3); 
addition of Angioedema and Night sweats as rare ADR and reclassification of 
Diarrhea from "Common" to "Very Common" ADR in 5 through <12 years of 
age (Appendix B, Table B-3) . 

• a new signal (Myositis) was opened based upon a signal assessment report EMA 
PRAC. 

• The following action was taken for safety reasons. In Switzerland the bivalent Omi 
BA. I is not approved for individuals 12 to less than 18 years because there was no 
clinical data available for that population. As country-specific packaging is not yet 
available, Switzerland is receiving EU packaging that has the age on the carton (12+ 
as per EU MA). Therefore, an information Letter (in English) explaining the 
discrepancy between information on the carton and indication approved by 
Swissmedic is provided with each shipment. In addition, the MAH provides 
electronic versions of the letter in German, French and Italian to the Federal Office of 
Public Health. 

The literature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster 
doses among children aged 5-11 years - United States, October 12-January 1, 2023" 
(Hause et al.) including important safety information about the use of bivalent vaccines 
and young children has been included in Section 11 Literature. 

The following 2 requests will be addressed in a separate supplemental document: 

• In the preliminary AR for variation EMEA/H/C/005735/IV0139, EMA requested the 
MAH to present a cumulative review of all myocarditis and pericarditis cases with 
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fatal outcome that have been reported with the vaccine. The MAH is requested to 
evaluate whether a further update of the SmPC section 4.4 and/or 4.8 is warranted. 

• The PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis 
cases following Comirnaty exposure. The review should include not only case 
reports, but also any data from (observational) studies and published literature. 
Furthermore, please provide the MAH's position on whether the current PI wording 
remains appropriate or if an update of the PI is warranted. 

Risks have been evaluated in the context of the benefits of the vaccine. Based on the 
available safety and efficacy/effectiveness data from the reporting interval for BNT162b2 
original and bivalent vaccines (Omi BA.1 and Omi BA.4/BA.5), the overall benefit-risk 
profile of BNT162b2 remains favourable. No further changes to the BNT162b2 RSI or 
additional risk minimisation activities are warranted in addition to those above mentioned. 
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Reporting Period 
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fatal outcome that have been reported with the vaccine. The MAH is requested to 
evaluate whether a further update of the SmPC section 4.4 and/or 4.8 is warranted. 

• The PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis 
cases following Comimaty exposure. The review should include not only case 
reports, but also any data from ( observational) studies and published literature. 
Furthermore, please provide the MAH's position on whether the current PI wording 
remains appropriate or if an update of the PI is warranted. 

Risks have been evaluated in the context of the benefits of the vaccine. Based on the 
available safety and efficacy/effectiveness data from the reporting interval for BNT162b2 
original and bivalent vaccines (Omi BA.1 and Omi BA.4/BA.5), the overall benefit-risk 
profile ofBNT162b2 remains favourable. No further changes to the BNT162b2 RSI or 
additional risk minimisation activities are warranted in addition to those above mentioned. 
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AR assessment report 
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BLA biologics license application 
BMI body mass index 
BT blinded therapy 
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CDS core data sheet 
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CMC Chemistry, Manufacturing, and Control 
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CONJ conjugate 
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COVAX COVID-19 Vaccines Global Access 
COVID-19 coronavirus disease 2019 
COVID-19 vaccine 
INACT (VERO) CZ02 

Vero Cell, Sinovac Life Sciences Co COVID-19 vaccine 

COVID-19 vaccine 
NRVV MVA 

modified vaccinia virus Ankara COVID-19 vaccine 

COVID-19 vaccine 
NRVV AD (CHADOX1 
NCOV-19) 

Vaxzevria, AstraZeneca COVID-19 vaccine 

COVID-19 vaccine 
NRVV AD26 (JNJ 
78436735) 

Jcovden, Janssen COVID-19 vaccine 
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Centres for Disease Control and Prevention 
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confidence interval 
creatine kinase 
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cardiac magnetic resonance 
coniugate 
chronic obstructive pulmonarv disease 
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Abbreviation Term 
COVID-19 vaccine prot. 
Subunit (NVX COV 
2373) 

Novavax COVID-19 vaccine 

CPR cardiopulmonary resuscitation 
CRP C-reactive protein 
CSR clinical study report 
CT clinical trial/computed tomography 
CVST cerebral venous sinus thrombosis 
CY Cyprus 
CZ Czechia 
DK Denmark 
DLP data lock point 
DNA deoxyribonucleic acid 
DPT Diphtheria, Tetanus and Polio 
EBV Epstein-Barr virus 
EC European Commission 
ECDC European Centre for Disease Prevention and Control 
ECG electrocardiogram 
ECMO extracorporeal membrane oxygenation 
EE Estonia 
EEA European economic area 
ERR electronic health record 
EL Greece 
EMA European Medicines Agency 
EPITT European pharmacovigilance issues tracking tool 
ES Spain 
EU European Union 
EUA emergency use authorization 
EUL emergency use listing 
EURD European Union reference dates 
F female 
FDA Food and Drug Administration 
FFRNT fluorescent focus reduction neutralization test 
FI Finland 
FR France 
GBS Guillain-Barre syndrome 
GMC geometric mean concentration 
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GVP Good pharmacovigilance practices 
HA Health Authority 
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COVID-19 vaccine prot. 
Subunit (NVX COV 
2373) 
CPR 

CRP 
CSR 

CT 
CVST 
CY 
CZ 
DK 

DLP 
DNA 

DPT 
EBV 
EC 
ECDC 
ECG 
ECMO 
EE 
EEA 
EHR 
EL 
EMA 
EPITT 
ES 
EU 
EUA 
EUL 
EURD 
F 
FDA 
FFRNT 
FI 
FR 
OBS 

GMC 

GMFR 

GMR 

GMT 

GVP 
HA 
HCP 
HBV 

Term 
Novavax COVID-19 vaccine 

cardiopulmonary resuscitation 
C-reactive protein 
clinical study report 
clinical trial/computed tomography 
cerebral venous sinus thrombosis 
Cyprus 
Czechia 
Denmark 
data lock point 
deoxyribonucleic acid 
Diphtheria, Tetanus and Polio 
Epstein-Barr virus 
European Commission 
European Centre for Disease Prevention and Control 
electrocardiogram 
extracorporeal membrane oxygenation 
Estonia 
European economic area 
electronic health record 
Greece 
European Medicines Agency 
European pharmacovigilance issues tracking tool 
Spain 
European Union 
emergency use authorization 
emergency use listing 
European Union reference dates 
female 
Food and Drug Administration 
fluorescent focus reduction neutralization test 
Finland 
France 
Guillain-Barre syndrome 
geometric mean concentration 
geometric mean fold rise 
geometric mean ratio 
geometric mean titers 
Good pharmacovigilance practices 
Health Authority 
healthcare professional 
hepatitis B virus 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation Term 
HCV hepatitis C virus 
HELLP Hemolysis, Elevated Liver enzymes and Low Platelets 
HHV human herpesvirus 
HIV human immunodeficiency virus 
HLH haemophagocytic lymphohistiocytosis 
HLGT high level group term 
HLT high level term 
HNL histiocytic necrotizing lymphadenitis 
HPV human papilloma virus 
HR Croatia/ hazard ratio 
HU Hungary 
IB Investigator's brochure 
IBD International Birth Date 
ICH International Council for Harmonisation; intracerebral 

haemorrhage 
ICU Intensive care unit 
IE Ireland 
Ig immunoglobulin 
IMP investigational medicinal product 
INACT 4V inactivated quadrivalent 
IR incident rate 
IRR incidence rate ratio 
IS Iceland 
IT Italy 
IVY Investigating Respiratory Viruses in the Acutely Ill 
JCVI Joint Committee on Vaccination and Immunisation 
JNJ Johnson & Johnson 
JST Japan Standard Time 
LC-FAOD long-chain fatty acid oxidation disorder 
LGE late gadolinium enhancement 
LI Liechtenstein 
LLOQ lower limit of quantitation 
LLT lower level term 
LMIC low- and middle-income country 
LNP lipid nanoparticles 
LOE lack of efficacy 
LP license partner 
LT Lithuania 
LU Luxembourg 
LV Latvia/ left ventricular 
M male 
MA marketing authorisation 
MAA marketing authorisation application 
MAH marketing authorisation holder 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation 
HCV 
HELLP 
HHV 
HIV 
HLH 
HLGT 
HLT 
HNL 
HPV 
HR 
HU 
IB 
IBD 
ICH 

ICU 
IE 
lg 
IMP 
INACT 4V 
IR 
IRR 
IS 
IT 
IVY 
JCVI 
JNJ 
JST 
LC-FAOD 
LGE 
LI 
LLOQ 
LLT 
LMIC 
LNP 
LOE 
LP 
LT 
LU 
LV 
M 
MA 
MAA 
MAH 

Term 
hepatitis C virus 
Hemolysis, Elevated Liver enzvmes and Low Platelets 
human herpesvirus 
human immunodeficiency virus 
haemophagocytic lymphohistiocytosis 
high level group term 
high level term 
histiocytic necrotizing lymphadenitis 
human papilloma virus 
Croatia/ hazard ratio 
Hun1rnrv 
Investigator's brochure 
International Birth Date 
International Council for Harmonisation; intracerebral 
haemorrhage 
Intensive care unit 
Ireland 
immunoglobulin 
investigational medicinal product 
inactivated quadrivalent 
incident rate 
incidence rate ratio 
Iceland 
Italy 
Investigating Respiratory Viruses in the Acutely Ill 
Joint Committee on Vaccination and Immunisation 
Johnson & Johnson 
Japan Standard Time 
long-chain fatty acid oxidation disorder 
late gadolinium enhancement 
Liechtenstein 
lower limit of quantitation 
lower level term 
low- and middle-income country 
lipid nanoparticles 
lack of efficacy 
license partner 
Lithuania 
Luxembourg 
Latvia/ left ventricular 
male 
marketing authorisation 
marketing authorisation application 
marketing authorisation holder 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation Term 
MC medically confirmed 
MDV multidose vial 
ME medication error 
Medsafe Medicines and Medical Devices Safety Authority 
MedDRA Medical Dictionary for Regulatory Activities 
MFDS Ministry of Food and Drug Safety 
MHPD Marketed Health Products Directorate 
MHRA Medicines and Healthcare products Regulatory Agency 
MAX maximum 
MIN minimum 
MIS multisystem inflammatory syndrome 
MIS-A multisystem inflammatory syndrome in adults 
MIS-C multisystem inflammatory syndrome in children 
MoH ministry of health 
mRNA messenger ribonucleic acid 
MRI magnetic resonance imaging 
MS multiple sclerosis 
MT Malta 
N/A not applicable 
NAAT nucleic acid amplification test 
NEC not elsewhere classified 
NIS Non interventional study 
NL Netherlands 
NMC non-medically confirmed 
NO Norway 
NOS not otherwise specified 
NT50 50% neutralising titer 
O/E observed versus expected 
Omi Omicron 
OR odds ratio 
PASS post-authorisation safety study 
PBRER periodic benefit-risk evaluation report 
PBS phosphate buffered saline 
PC product complaint 
PCR polymerase chain reaction 
PI product information 
PL Poland 
PM post-marketing 
PMDA Pharmaceuticals and Medical Devices Agency 
PBS phosphate buffered saline 
PRAC Pharmacovigilance Risk Assessment Committee 
PSUR periodic safety update report 
PSUSA periodic safety update report single assessment 
PT Preferred Term, Portugal 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation 
MC 

MDV 

ME 
Medsafe 
MedDRA 
MFDS 

MHPD 

MHRA 

MAX 

MIN 

MIS 

MIS-A 

MIS-C 

MoH 
mRNA 
MRI 

MS 

MT 

NIA 
NAAT 
NEC 
NIS 

NL 
NMC 
NO 

NOS 
NT50 
0/E 
Omi 
OR 

PASS 
PBRER 

PBS 

PC 
PCR 

PI 
PL 
PM 

PMDA 

PBS 

PRAC 
PSUR 

PSUSA 
PT 

Term 
medically confirmed 
multidose vial 
medication error 
Medicines and Medical Devices Safety Authority 
Medical Dictionary for Regulatory Activities 
Ministry of Food and Drug Safety 
Marketed Health Products Directorate 
Medicines and Healthcare products Regulatory Agency 
maximum 

. .  mm1mum 
multisystem inflammatory syndrome 
multisystem inflammatory syndrome in adults 
multisystem inflammatory syndrome in children 
ministrv of health 
messenger ribonucleic acid 
magnetic resonance imaging 
multiple sclerosis 
Malta 
not applicable 
nucleic acid amplification test 
not elsewhere classified 
Non interventional study 
Netherlands 
non-medically confirmed 
Norway 
not otherwise specified 
50% neutralising titer 
observed versus expected 
Omicron 
odds ratio 
post-authorisation safety study 
periodic benefit-risk evaluation report 
phosphate buffered saline 
product complaint 
polymerase chain reaction 
product information 
Poland 
post-marketing 
Pharmaceuticals and Medical Devices Agency 
phosphate buffered saline 
Pharmacovigilance Risk Assessment Committee 
periodic safety update report 
periodic safety update report single assessment 
Preferred Term, Portugal 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation Term 
PVP pharmacovigilance plan 
QPPV qualified person for pharmacovigilance 
RD risk difference 
RGE recombinant glycoprotein E 
RMP risk management plan 
RO Romania 
ROW rest of world 
RNA ribonucleic acid 
RSI reference safety information 
RT-PCR reverse transcription-polymerase chain reaction 
RTU ready-to-use 
RVE relative vaccine efficacy 
RWD real-world data 
S spike 
SAE serious adverse event 
SAG surface antigen 
SARS-CoV-2 severe acute respiratory syndrome coronavirus 2 
SBSR summary bimonthly safety report 
SDV single dose vial 
SE Sweden 
SI Slovenia 
SIIV seasonal inactivated influenza vaccine 
SK Slovakia 
SmPC Summary of Product Characteristics 
SMQ standardised MedDRA Query 
SMSR summary monthly safety report 
SOC system organ class 
SPEAC Safety Platform for Emergency vACcines 
SRC Scientific Review Committee 
SSR summary safety report 
TET TOX tetanus toxoid 
TGA Therapeutic Goods Administration 
THE targeted medical event 
Tris tromethamine 
TTO time to onset 
U unknown 
UK United Kingdom 
UMC Uppsala Monitoring Centre 
Unk Unknown 
US United States 
USG United States Government 
VAED vaccine associated enhanced disease 
VAERD vaccine associated enhanced respiratory disease 
VAERS Vaccine Adverse Event Reporting System 

CONFIDENTIAL 
Page 29 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.c 
Q) 

I 

r---
...... 

"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.c 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation 
PVP 
QPPV 
RD 
RGE 
RMP 
RO 
ROW 
RNA 
RSI 
RT-PCR 
RTU 
RVE 
RWD 
s 
SAE 
SAG 
SARS-CoV-2 
SBSR 
SDV 
SE 
SI 
SIIV 
SK 
SmPC 
SMQ 
SMSR 
soc 
SPEAC 
SRC 
SSR 
TET TOX 
TGA 
TME 
Tris 
TTO 
u 
UK 
UMC 
Unk 
us 
USG 
VAED 
VAERD 
VAERS 

Term 
pharmacovigilance plan 
qualified person for pharmacovigilance 
risk difference 
recombinant glycoprotein E 
risk management plan 
Romania 
rest of world 
ribonucleic acid 
reference safety information 
reverse transcription-polymerase chain reaction 
ready-to-use 
relative vaccine efficacy 
real-world data 
spike 
serious adverse event 
surface antigen 
severe acute respiratory syndrome coronavirus 2 
summary bimonthly safety report 
single dose vial 
Sweden 
Slovenia 
seasonal inactivated influenza vaccine 
Slovakia 
Summary of Product Characteristics 
standardised MedDRA Query 
summary monthly safety report 
system organ class 
Safety Platform for Emergency v ACcines 
Scientific Review Committee 
summary safety report 
tetanus toxoid 
Therapeutic Goods Administration 
targeted medical event 
tromethamine 
time to onset 
unknown 
United Kingdom 
Uppsala Monitoring Centre 
Unknown 
United States 
United States Government 
vaccine associated enhanced disease 
vaccine associated enhanced respiratory disease 
Vaccine Adverse Event Reporting System 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Abbreviation Term 
VE vaccine efficacy 
YO year old 
WHO World Health Organization 
WT wild type 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Abbreviation 
VE 
YO 
WHO 
WT 

vaccine efficacy 
year old 
World Health Organization 
wild type 
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Reporting Period 
19 June 2022 through 18 December 2022 

Term 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

1. INTRODUCTION 

This is the 4th PSUR for the COVID-19 mRNA vaccine (nucleoside modified), 
COMIRNATY®, also referred to as BNT162b2,3 covering the reporting interval 
19 June 2022 through 18 December 2022. 

The format and content of this PSUR is in accordance with the Guideline on GVP Module 
VII—Periodic safety update report (EMA/816292/2011 [December 2013]), with ICH 
Guideline E2C (R2) Periodic Benefit-Risk Evaluation Report [Step 5, January 2013]), 
corePSUR19 guidance (EMA/362988/2021 [08 July 2021]), and Consideration on core 
requirements for RMPs of COVID-19 vaccines - coreRMP19 guidance v. 3.0 
(EMA/PRAC/73244/2022 [08 February 2022]). 

BNT162b2 is highly purified single-stranded, 5'-capped mRNA produced using a cell-free 
in vitro transcription from the corresponding DNA templates, encoding the viral S protein of 
SARS-CoV-2. The nucleoside-modified mRNA is formulated in LNPs, which enable 
delivery of the RNA into host cells to allow expression of the SARS-CoV-2 S antigen. The 
vaccine elicits both neutralising antibody and cellular immune responses to the S antigen, 
which may contribute to protection against COVID-19. 

09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

Indication: Active immunisation to prevent COVID-19 caused by SARS-CoV-2 virus in 
individuals 6 months of age and older. It is administered intramuscularly. 

Please refer to the table below for formulations, presentations and posology in the approved 
populations. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

1. INTRODUCTION 

Reporting Period 
19 June 2022 through 18 December 2022 

This is the 4th PSUR for the COVID-19 mRNA vaccine (nucleoside modified), 
COMIRNATY®, also referred to as BNT162b2,3 covering the reporting interval 
19 June 2022 through 18 December 2022. 

The format and content of this PSUR is in accordance with the Guideline on GVP Module 
VII- Periodic safety update report (EMA/816292/2011 [December 2013]), with ICH 
Guideline E2C (R2) Periodic Benefit-Risk Evaluation Report [Step 5, January 2013]), 
corePSUR19 guidance (EMA/362988/2021 [08 July 2021]), and Consideration on core 
requirements for RMPs ofCOVID-19 vaccines - coreRMP19 guidance v. 3.0 
(EMA/PRAC/73244/2022 [08 February 2022]). 

BNT162b2 is highly purified single-stranded, 5'-capped mRNA produced using a cell-free 
in vitro transcription from the corresponding DNA templates, encoding the viral S protein of 
SARS-Co V-2. The nucleoside-modified mRNA is formulated in LNPs, which enable 
delivery of the RNA into host cells to allow expression of the SARS-Co V-2 S antigen. The 
vaccine elicits both neutralising antibody and cellular immune responses to the S antigen, 
which may contribute to protection against COVID-19. 

Indication: Active immunisation to prevent COVID-19 caused by SARS-Co V-2 virus in 
individuals 6 months of age and older. It is administered intramuscularly. 

Please refer to the table below for formulations, presentations and posology in the approved 
populations . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Age group 12 years and older 5 through 11 years 6 months through 4 
years 

Formulation PBS sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Name Comimaty Comimaty Comimaty Original/ 

Omicron BA.1 
Comimaty Original/ 

Omicron BA.4/BA. 5 
Comirnaty Comirnaty Original/ 

Omicron BA.4/BA.5 
Comirnaty 

Dose 30 mcg 
(with dilution) 

30 mcg 
(no dilution) 

15/15 mcg 
(no dilution) 

15/15 mcg 
(no dilution) 

10 mcg 
(with dilution) 

5/5 mcg 
(with dilution) 

3 mcg 
(with dilution) 

Vial cap colour Purple Grey Grey Grey Orange Orange Maroon 
Dose Volume 0.3 mL 0.3 mL 0.3 mL 0.3 mL 0.2 mL 0.2 mL 0.2 mL 

Route of 
Administration 

intramuscularly intramuscularly intramuscularly intramuscularly intramuscularly intramuscularly 

o 
8 
Po 

Primary 
vaccination 

course 

2 doses (0.3 mL each) at greater 
than or equal to 21 days (preferably 
3 weeks) apart. 

Not applicable Not applicable 2 doses (0.2 mL 
each) at greater than 
or equal to 21 days 

(preferably 3 
weeks) apart. 

Not applicable 3 doses (0.2 mL 
each). The initial 2 

doses are 
administered 3 weeks 
apart followed by a 

third dose 
administered at least 

8 weeks after the 
second dose. a 

Booster May be administered at least 5 
months after the second dose in 
individuals 12 years of age and 
older. 
Subsequent doses may be 
administered to individuals 12 years 
of age and older at least 4 months 
after a previous booster dose of the 
same formulation. 
Purple cap, concentrate for 
dispersion for injection (30 
micrograms/dose) or Grey cap, 
dispersion for injection (30 
micrograms/dose) vaccine are 
considered interchangeable. 

A booster dose of Bivalent vaccine, Grey cap, 
may be administered at least 5 months after 
completing the primary series of COMIRNATY. 
Subsequent doses of Bivalent vaccine Grey cap, 
may be administered to individuals 12 years of 
age and older at least 4 months after a previous 
booster dose of COMIRNATY or 
COMIRNATY Bivalent Grey cap. 

May be 
administered at 
least 6 months after 
the second dose 

May be administered 
at least 4 months after 
the last prior dose in 
individuals 5 years 
through <12 years of 
age. 

Not applicable 

a. Individuals who will turn from 4 years to 5 years of age between their doses in the vaccination series should receive their age-appropriate dose at the time of the vaccination 
and the interval between doses is determined by the individual's age at the start of the vaccination series. 

PBS = Phosphate Buffered Saline; Tris = Tromethamine Buffer or (HOCH2)3CNH 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Age group 12 years and older 

Formulation PBS sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Name Comimaty Comimaty Comimaty Original/ Comimaty Original/ 

Omicron BA.1 Omicron BA.4/BA. 5 
Dose 30 mcg 30 mcg 15/ 15 mcg 15/ 15 mcg 

(with dilution) (no dilution) (no dilution) (no dilution) 
Vial cap colour Purole Grev Grev Grev 

Dose Volume 0.3mL 0.3mL 0.3mL 0.3mL 
Route of intramuscularly intramuscularly intramuscularly 

Administration 
Primary 2 doses (0.3 mL each) at greater Not applicable Not applicable 

vaccination than or equal to 21 days (preferably 
course 3 weeks) apart. 

Booster May be administered at least 5 A booster dose of Bivalent vaccine, Grey cap, 

� months after the second dose in may be administered at least 5 months after 
.s individuals 12 years ofage and completing the primary series of COMIRNATY. 
Q 

older. Subsequent doses of Bivalent vaccine Grey cap, Q 

Subsequent doses may be may be administered to individuals 12 years of 
administered to individuals 12 years age and older at least 4 months after a previous 
of age and older at least 4 months booster dose of COMIRNATY or 
after a previous booster dose of the COMIRNATY Bivalent Grey cap. 
same formulation. 
Purple cap, concentrate for 
dispersion for injection (30 
micrograms/dose) or Grey cap, 
dispersion for injection (30 
micrograms/dose) vaccine are 
considered interchangeable. 

Reporting Period 
19 June 2022 through 18 December 2022 

5 through 11 years 6 months through 4 
years 

Tris/Sucrose Tris/Sucrose Tris/Sucrose 
Comirnaty Comirnaty Original/ Comirnaty 

Omicron BA.4/BA.5 
lOmcg 5/ 5 mcg 3mcg 

(with dilution) (with dilution) (with dilution) 
Orange Orange Maroon 
0.2mL 0.2mL 0.2mL 

intramuscularly intramuscularly intramuscularly 

2 doses (0.2 mL Not applicable 3 doses (0.2 mL 
each) at greater than each). The initial 2 
or equal to 21 days doses are 

(preferably 3 administered 3 weeks 
weeks) apart. apart followed by a 

third dose 
administered at least 

8 weeks after the 
second dose. a 

May be May be administered Not applicable 
administered at at least 4 months after 
least 6 months after the last prior dose in 
the second dose individuals 5 years 

through < 12 years of 
age. 

a. Individuals who will turn from 4 years to 5 years of age between their doses in the vaccination series should receive their age-appropriate dose at the time of the vaccination 
and the interval between doses is determined by the individual's age at the start of the vaccination series . 

PBS = Phosphate Buffered Saline; Tris = Tromethamine Buffer or (HO CH 2) 3CNH 

CONFIDENTIAL 
Page 32 



09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The list of the PSURs previously prepared for BNT162b2 is presented in Table 1. 

Table 1. List of PSURs 

PSUR Number Reporting Period 
1 19 December 2020 through 18 June 2021 
2 19 June 2021 through 18 December 2021 
3 19 December 2021 through 18 June 2022 

Pfizer is responsible for the preparation of the PSUR on behalf of license partners according 
to the Pharmacovigilance Agreement(s) in place. Data from respective license pariner(s) are 
included in the report when applicable. 

2. WORLDWIDE MARKETING APPROVAL STATUS 

BNT162b2 received first temporary authorisation for emergency supply under Regulation 
174 in the UK18 on 01 December 2020. 

BNT162b2 received first regulatory conditional marketing authorisation approval for use in 
individuals 16 years and older in Switzerland on 19 December 2020. In the European Union, 
conditional marketing authorisation was granted on 21 December 2020; this was switched to 
a standard marketing authorisation on 10 October 2022. 

BNT162b2 Original is authorised for the following formulations: 

• PBS/Sucrose — Purple cap 30 µg formulation: 

— in individuals aged 16 years and older in 10315 countries for primary series and in 
50 countries for booster; 

— in individuals aged between 12 and 15 years in 8116 countries for primary series 
and in 36 countries for booster. 

• Tris/Sucrose formulation: 

— Grey cap: at the dosage of 30 µg formulation in individuals aged 12 years and 
older in 77 countries for primary series and in 48 countries for booster. 

— Orange cap: at the dosage of 10µg formulation in individuals aged 5 years to 
<12 years in 83 countries for primary series and in 50 countries for booster. 

— Maroon cap: at the dosage of 3µg formulation in individuals aged 6 months to <5 
years in 61 countries for primary series. 

18 On 01 January 2021, conditional marketing authorisation approval was also granted in the UK and the 
approval is currently active. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The list of the PSURs previously prepared for BNT l 62b2 is presented in Table 1. 

Table 1. List of PSURs 
PSUR Number 

1 
2 
3 

Reporting Period 
19 December 2020 throm!h 18 June 2021 
19 June 2021 through 18 December 2021 
19 December 2021 through 18 June 2022 

Pfizer is responsible for the preparation of the PSUR on behalf of license partners according 
to the Pharmacovigilance Agreement( s) in place. Data from respective license partner( s) are 
included in the report when applicable. 

2. WORLDWIDE MARKETING APPROVAL STATUS 
BNT162b2 received first temporary authorisation for emergency supply under Regulation 
174 in the UK.18 on 01 December 2020. 

BNT162b2 received first regulatory conditional marketing authorisation approval for use in 
individuals 16 years and older in Switzerland on 19 December 2020. In the European Union, 
conditional marketing authorisation was granted on 21 December 2020; this was switched to 
a standard marketing authorisation on 10 October 2022. 

BNT162b2 Original is authorised for the following formulations: 

• PBS/Sucrose -Purple cap 30 µg formulation: 

in individuals aged 16 years and older in 103 1 5  countries for primary series and in 
50 countries for booster; 

in individuals aged between 12 and 15 years in 8 1 16  countries for primary series 
and in 36 countries for booster. 

• Tris/Sucrose formulation: 

Grey cap: at the dosage of 30 µg formulation in individuals aged 12 years and 
older in 77 countries for primary series and in 48 countries for booster. 

Orange cap: at the dosage of 10 µg formulation in individuals aged 5 years to 
<12 years in 83 countries for primary series and in 50 countries for booster. 

Maroon cap: at the dosage of 3 µg formulation in individuals aged 6 months to <5 
years in 61 countries for primary series . 

18 On 01 January 2021, conditional marketing authorisation approval was also granted in the UK and the 
approval is currently active . 
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BNT162b2 Bivalent (BNT162b2 Original/Omicron BA.1 and BNT162b2 Original/Omicron 
BA.4/BA.5) is authorised for the following formulations: 

• Grey cap Original/Omicron BA.1: at the dosage of 15/15 µg (iris/Sucrose 
formulation) in individuals aged 12 years and older in 44 countries for booster. 

• Grey cap Original/Omicron BA.4/BA.5: at the dosage of 15/15 µg (iris/Sucrose 
formulation) in individuals aged 12 years and older in 63 countries for booster. 

• Orange cap Original/Omicron BA.4/BA.5: at the dosage of 5/5 µg (iris/Sucrose 
formulation) in individuals aged 5 years to <12 years in 40 countries for booster. 

Overall, BNT162b2 Original received marketing authorisation approval in 104 
countries/regions and BNT162b2 Bivalent BNT162b2 Original/Omicron BA.1 and 
BNT162b2 Original/Omicron BA.4/BA.5 received marketing authorisation approval in 43 
and 63 countries/regions, respectively. The MAHs and the number of countries where the 
different MAHs hold the authorisation are presented in Table 2. 

Table 2. Marketing Authorisation Holders of BNT162b2 Original and BNT162b2 
Bivalent Vaccines 
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Marketing 
Authorisation ?folder 

Number of Countries/Regions Where the Marketing Authorisation is Held 

BNT162b2 Original BNT162b2 Bivalent 
(Original and 

Omicron BA.1) 

BNT162b2 Bivalent 
(Original and Omicron 

BA.4/BA.5) 
BioNTech 56 35 43 

Pfizer 40 7 17 
Fosun Pharma 2 0 2 
Local MoH 3 0 0 
Local Government 3 1 1 

Hemas (LP) 1 0 0 
All 1048 43 63 
a. The sum of the number of the countries where the authorisation is held does not coincide with the total number of 
countries where BNT162b2 is authorised, because in the UK there are 2 different authorisations: the UK Government is 
the MAH of the EUA and BioNTech is the MAH of the conditional authorisation. 

In addition, WHO had approved the EUL of BNT162b2. 

There were no marketing authorisation withdrawals for safety reasons during the reporting 
interval. 

3. ACTIONS TAKEN IN THE REPORTING INTERVAL FOR SAFETY REASONS 

During the reporting period, no actions have been taken with respect to BNT162b2 for safety 
reasons, either by a HA or by the MAH. 

After the DLP, the following action was taken with respect to BNT162b2 for safety reasons. 
In Switzerland the approval for bivalent Omi BA.1 was not obtained for individuals 12 to 
less than 18 years because there is no clinical data available for that population. As 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

BNT l 62b2 Bivalent (BNTI 62b2 Original/Omicron BA. I and BNT 162b2 Original/Omicron 
BA.4/BA.5) is authorised for the following formulations: 

• Grey cap Original/Omicron BA. I :  at the dosage of 15/15 µg (Tris/Sucrose 
formulation) in individuals aged 12 years and older in 44 countries for booster. 

• Grey cap Original/Omicron BA.4/BA.5: at the dosage of 15/15 µg (Tris/Sucrose 
formulation) in individuals aged 12 years and older in 63 countries for booster. 

• Orange cap Original/Omicron BA.4/BA.5: at the dosage of 5/5 µg (Tris/Sucrose 
formulation) in individuals aged 5 years to <12 years in 40 countries for booster. 

Overall, BNT162b2 Original received marketing authorisation approval in 104 
countries/regions and BNTI 62b2 Bivalent BNT l 62b2 Original/Omicron BA. I and 
BNT162b2 Original/Omicron BA.4/BA.5 received marketing authorisation approval in 43 
and 63 countries/regions, respectively. The MAHs and the number of countries where the 
different MAHs hold the authorisation are presented in Table 2. 

Table 2. Marketing Authorisation Holders of BNT162b2 Original and BNT162b2 
Bivalent Vaccines 

Marketing Number of Countries/Regions Where the Marketing Authorisation is Held 
Authorisation Holder 

BNT162b2 Original BNT162b2 Bivalent BNT162b2 Bivalent 
(Original and (Original and Omicron 

Omicron BA.1) BA.4/BA.5) 
BioNTech 56 35 43 
Pfizer 40 7 17 
Fosun Pharma 2 0 2 
Local MoH 3 0 0 
Local Government 3 1 1 
Hemas (LP) 1 0 0 
All 1048 43 63 
a. The sum of the number of the countries where the authorisation is held does not coincide with the total number of 
countries where BNT 16 2b 2  is authorised, because in the UK there are 2 different authorisations: the UK Government is 
the MAH of the EUA and BioNTech is the MAH of the conditional authorisation. 

In addition, WHO had approved the EUL ofBNT162b2. 

There were no marketing authorisation withdrawals for safety reasons during the reporting 
interval. 

3. ACTIONS TAKEN IN THE REPORTING INTERVAL FOR SAFETY REASONS 

During the reporting period, no actions have been taken with respect to BNT162b2 for safety 
reasons, either by a HA or by the MAH. 

After the DLP, the following action was taken with respect to BNT l 62b2 for safety reasons . 
In Switzerland the approval for bivalent Omi BA.1 was not obtained for individuals 12 to 
less than 18 years because there is no clinical data available for that population. As 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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country-specific packaging is not yet available, Switzerland is receiving EU packaging that 
has the age on the carton (12+ as per EU MA). Therefore, an information Letter (in English) 
explaining the discrepancy between information on the carton and indication approved by 
Swissmedic is provided with each shipment. In addition, the MAH provides electronic 
versions of the letter in German, French and Italian to the Federal Office of Public Health. 

4. CHANGES TO REFERENCE SAFETY INFORMATION 

The RSI for this PSUR is the COVID-19 mRNA vaccine CDS version 18.0 dated 
05 December 2022, in effect at the end of the reporting period and included in Appendix 1. 

The 5 previous CDS versions (version 13.0 dated 10 May 2022, version 14.0 dated 
26 July 2022, version 15.0 dated 31 August 2022, version 16.0 dated 08 September 2022, 
version 17.0 dated 06 October 2022), which were also in effect during the reporting period, 
are included in Appendix 1.2 through Appendix 1.6. 
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Safety-related changes included updates of the following sections: 

• 2 Qualitative and quantitative composition (version 16.0), 

• 4.1 Therapeutic indications (version 14.0), 

• 4.2 Posology and method of administration (version 14.0), 

• 4.4 Special warnings and precautions for use (version 14.0), 

• 4.6 Fertility, pregnancy and lactation (version 15.0), 

• 4.8 Undesirable effects (versions 14.0, 15.0 and 17.0), 

• 5.1 Pharmacodynamic properties (versions 14.0 and 15.0), 

• Appendix A and Appendix B versions 14.0, 15.0 and 17.0). 

Safety-related changes to the RSI are presented in Appendix 1.1. 

After the DLP, an updated CDS (version 19.0) was made effective on 22 December 2022; the 
safety-related changes are summarised in Table 3. 

CONFIDENTIAL 
Page 35 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.0 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.0 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

country-specific packaging is not yet available, Switzerland is receiving EU packaging that 
has the age on the carton (12+ as per EU MA). Therefore, an information Letter (in English) 
explaining the discrepancy between information on the carton and indication approved by 
Swissmedic is provided with each shipment. In addition, the MAH provides electronic 
versions of the letter in German, French and Italian to the Federal Office of Public Health. 

4. CHANGES TO REFERENCE SAFETY INFORMATION 

The RSI for this PSUR is the COVID-19 mRNA vaccine CDS version 18.0 dated 
05 December 2022, in effect at the end of the reporting period and included in Appendix 1 .  

The 5 previous CDS versions (version 13.0 dated 1 0  May 2022, version 1 4.0 dated 
26 July 2022, version 15.0 dated 31 August 2022, version 16.0 dated 08 September 2022, 
version 17  .0 dated 06 October 2022), which were also in effect during the reporting period, 
are included in Appendix 1 .2 through Appendix 1 .6. 

Safety-related changes included updates of the following sections: 

• 2 Qualitative and quantitative composition (version 16.0), 

• 4. 1 Therapeutic indications (version 1 4.0), 

• 4.2 Posology and method of administration (version 1 4.0), 

• 4.4 Special warnings and precautions for use (version 1 4.0), 

• 4.6 Fertility, pregnancy and lactation (version 15.0), 

• 4.8 Undesirable effects (versions 1 4.0, 1 5.0 and 17.0), 

• 5. 1 Pharmacodynamic properties (versions 1 4.0 and 15.0), 

• Appendix A and Appendix B versions 1 4.0, 15.0 and 17.0). 

Safety-related changes to the RSI are presented in Appendix 1 . 1 . 

After the DLP, an updated CDS (version 19.0) was made effective on 22 December 2022; the 
safety-related changes are summarised in Table 3. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 3. Safety-Related Changes Made to the RSI After the DLP 

Version 19.0 dated 22 December 2022 
Section Revision Type Revision 

4.8 Undesirable effects Addition • Clinical data after 2 doses for children 5 to <12 years of age. 
• Diarrhoea as ADR in children 5 to <12 years of age. 

5.1 Pharmacodynamic 
properties 

Addition • Efficacy data after 2 doses in children 5 to <12 years of age 
without evidence of prior infection. 

• Efficacy and immunogenicity data in 6 months through <5 
years of age after 3 doses. 

Deletion • Efficacy in infants 6 through 23 months of age after 3 doses. 
• Efficacy in children 2 through 4 years of age after 3 doses. 

Appendices A and B Addition • Frequency values updated at the data cut-off of 20 May 2022 in 
5 through <12 years of age (Appendix A, Table A-3). 

• Addition of Angioedema and Night sweats as "Rare" ADR and 
reclassification of Diarrhea from "Common" to "Very 
Common" in 5 through <12 years of age (Appendix B, Table 
B-3). 

5. ESTIMATED EXPOSURE AND USE PATTERNS 

In the current PSUR, the following regulatory requests about the exposure and number of 
third doses administered are addressed: 

EMEA/H/C/005735/MEA/002.8 (9th SMSR), The MAH should provide an estimate of the 
exposure of "third doses" in future PSURs separately (reporting period and cumulatively), if 
applicable. 

Response 

Please refer to Section 5.2. Cumulative and Interval Patient Exposure from Marketing 
Experience, where the total number of the third doses administered of BNT162b2 and 
bivalent vaccines, is provided cumulatively in Table 9 through Table 11 for the EU/EEA 
countries and in Table 13 and Table 14 for Japan; Table 19 displays the incremental number 
of third doses of BNT162b2 administered in the EU/EEA countries (for bivalent vaccines, 
cumulative values are overlapping). 

In the Medsafe assessment of the Comirnaty EU-RMP version 8, the following request was 
made: Please commit to include global usage data of the bivalent vaccines in the abbreviated 
SSRs and PSURs that are submitted to Medsafe. 

Response 

Please refer to Section 5.2. Cumulative and Interval Patient Exposure from Marketing 
Experience, where the following estimated cumulative and incremental data is provided: the 
number of shipped doses (Table 5 and Table 16); the number of administered doses by the 
LP (Table 7 and Table 17), the number of administered doses downloaded from the HA's 
websites (EMA [Table 9, Table 10, Table 11 and Table 18]; PMDA [Table 12 through 
Table 14] and FDA[Table 15]). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 3. Safety-Related Changes Made to the RSI After the DLP 
Version 19.0 dated 22 December 2022 

Section Revision Type Revision 
4.8 Undesirable effects Addition • Clinical data after 2 doses for children 5 to <12 years of age . 

• Diarrhoea as ADR in children 5 to <12 years of age, 
5.1 Pharmacodynamic Addition • Efficacy data after 2 doses in children 5 to <12 years of age 
properties without evidence of prior infection. 

• Efficacy and immunogenicity data in 6 months through <5 
years of age after 3 doses. 

Deletion • Efficacy in infants 6 through 23 months of age after 3 doses . 
• Efficacy in children 2 through 4 years of age after 3 doses . 

Appendices A and B Addition • Frequency values updated at the data cut-off of 20 May 2022 in 
5 through <12 years of age (Appendix A, Table A-3). 

• Addition of Angioedema and Night sweats as "Rare" ADR and 
reclassification of Diarrhea from "Common" to "Very 
Common" in 5 through <12 years of age (Appendix B, Table 
B-3). 

5. ESTIMATED EXPOSURE AND USE PATTERNS 

In the current PSUR, the following regulatory requests about the exposure and number of 
third doses administered are addressed: 

EMEA/H/C/005735/MEA/002.8 (9th SMSR), The MAH should provide an estimate of the 
exposure of "third doses " in.future PSURs separately (reporting period and cumulatively), if 
applicable . 

Response 

Please refer to Section 5.2. Cumulative and Interval Patient Exposure from Marketing 
Experience, where the total number of the third doses administered ofBNT162b2 and 
bivalent vaccines, is provided cumulatively in Table 9 through Table 11 for the EU/EEA 
countries and in Table 13 and Table 14 for Japan; Table 19 displays the incremental number 
of third doses ofBNT162b2 administered in the EU/EEA countries (for bivalent vaccines, 
cumulative values are overlapping). 

In the Medsafe assessment of the Comimaty EU-RMP version 8, the following request was 
made: Please commit to include global usage data of the bivalent vaccines in the abbreviated 
SSRs and PSURs that are submitted to Medsafe. 

Response 

Please refer to Section 5.2. Cumulative and Interval Patient Exposure from Marketing 
Experience, where the following estimated cumulative and incremental data is provided: the 
number of shipped doses (Table 5 and Table 16); the number of administered doses by the 
LP (Table 7 and Table 17), the number of administered doses downloaded from the HA's 
websites (EMA [Table 9, Table 10, Table 11 and Table 18]; PMDA [Table 12 through 
Table 14] and FDA[Table 15]) . 
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5.1. Cumulative Subject Exposure in Clinical Trials 

Cumulatively, 68,9975 participants have participated in the BNT162b2 clinical development 
program comprising several clinical candidates, as outlined below: 

BNT162b2: 57,5056 participants of which 

30,221 had received BNT162b2; 

25,204 had received BNT162b2 post-unblinding and had received placebo before; 

959 had received BNT162b2/placebo; 

2 had received BNT162b2/ SIIV19; 

- 1119 had received BNT162b2/ SIIV/ placebo. 
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Variant and variant-adapted vaccines based on BNT162b2: 7306 participants of which 

753 had received BNT162b2 (B.1.351)20; 

372 had received BNT162b2 (B.1.617.2); 

768 had received BNT162b2 (B.1.1.7 + B.1.617.2); 

20 had received BNT162b2 (B.1.1.7); 

71 had received BNT162b2 (B.1.1.529)21; 

- 1770 had received BNT162b2 Omi; 

- 1774 had received BNT162b2/ BNT162b2 Omi ; 

- 102 had received BNT162b2 original/ BNT162b2 Omi BA.1; 

- 104 had received BNT162b2 original/ BNT162b2 Omi BA.2; 

- 15727 had received BNT162b2 original/ BNT162b2 Omi I BA.4/BA.5. 

Early development candidates: 633 participants of which 

— 30 had received BNT162a1; 

— 411 had received BNT162b1; 

— 96 had received BNT162b3; 

— 96 had received BNT162c2. 

19 Seasonal inactivated influenza vaccine. 

20 BNT162b2 (B.1.351), which is also referred to as BNT162b2s01 and BNT162b2sA. 

21 BNT162b2 (B.1.1.529) is a monovalent vaccine, which is also referred to as BNT162b2 Omi BA.1. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

5.1. Cumulative Subject Exposure in Clinical Trials 

Reporting Period 
19 June 2022 through 18 December 2022 

Cumulatively, 68,9975 participants have participated in the BNT162b2 clinical development 
program comprising several clinical candidates, as outlined below: 

BNT162b2: 57,5056 participants of which 

- 30,221 had received BNT162b2; 
- 25,204 had received BNT162b2 post-unblinding and had received placebo before; 
- 959 had received BNT162b2/placebo; 
- 2 had received BNT162b2/ SIIV19; 

- 1 1 19 had received BNT1 62b2/ SIIV/ placebo. 

Variant and variant-adapted vaccines based on BNT162b2: 7306 participants of which 
- 753 had received BNT162b2 (B. 1 .351)20; 

- 372 had received BNT162b2 (B. 1 .6 17.2); 
- 768 had received BNT1 62b2 (B. 1 . 1 .7 + B. 1 .6 17.2); 

20 had received BNTl 62b2 (B. 1 . 1 .  7); 
- 71 had received BNT1 62b2 (B. 1 . 1 .529)21; 

- 1770 had received BNT1 62b2 Omi; 

- 1774 had received BNT1 62b2/ BNT162b2 Omi ; 
- 102 had received BNT1 62b2 original/ BNT162b2 Omi BA. 1 ;  
- 104 had received BNT1 62b2 original/ BNT162b2 Omi BA.2; 

- 1 5727 had received BNT1 62b2 original/ BNT162b2 Omi I BA.4/BA.5 . 

Early development candidates: 633 participants of which 
- 30 had received BNT162al ; 

- 41 1 had received BNT162b l ;  
- 96 had received BNT162b3 ;  
- 96 had received BNT162c2. 

19 Seasonal inactivated influenza vaccine. 
20 BNT162b2 (B.1.351), which is also referred to as BNT162b2s01 and BNT162b2sA. 
21 BNTl 62b2 (B.1.1.529) is a monovalent vaccine, which is also referred to as BNTl 62b2 Omi BA. 1 .  

CONFIDENTIAL 
Page 37 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Blinded therapy: 8958 participants. 

Placebo: 4018 participants. 

SIIV/placebo: 7 participants. 

Participant demographics data (e.g., age, gender, race) for `C459' CTs is presented by 
treatment group in Appendix 2.3. Cumulative CT exposures with demographic data from 
BioNTech and Fosun CTs is presented in Appendix 2.3B and Appendix 2.3C. 

Of note, BNT162b2 is also being utilised in 2 other Pfizer clinical development programs: 

• B747: 372 participants received BNT162b2 as a study vaccine or as a comparator in 
the clinical study B7471026;8

• C526: 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi 
BA.4/BA.5) as a study vaccine or as a comparator in the clinical study C5261001.9

Participant demographics data (e.g., age, gender, race) by treatment groups are presented in 
Appendix 2.3.1. 
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) 5.2. Cumulative and Interval Patient Exposure from Marketing Experience 

5.2.1. Cumulative Exposure 

5.2.1.1. MAH and License Partner Data — Cumulative Exposure 

MAH Data 

The number of doses cumulatively administered (as per public available data for the 
EU-EEA countries,22 the US,23 and Japan24) is currently updated on a bi-weekly base. 
Considering the current status of the vaccination schedule and the availability of only partial 
data published on the ECDC websites for doses of BNT162b2 vaccines (original and 
bivalent) administered in the EU-EEA countries,25 it is no longer applicable to estimate the 
number of doses administered from those shipped. Estimated administered doses were 
provided separately, as available on the public source data. 

22 https://www.ecdc.europa.eu/en/publications-dataklata-covid-19-vaccination-eu-eea, Accessed on 

14 December 2022. 

23 https://covid.cdc.govicovid-data-trackerffivaccinations_vacc-people-booster-percent-pop5, Accessed on 

17 December 2022. 

24 https://www.kantei.go.jp/jp/headline/kansensho/vaccine.html, Accessed on 22 December 2022, 6:00 
p.m. [JST]. 

25 COVID-19 Vaccine Tracker I European Centre for Disease Prevention and Control (europa.eu) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Blinded therapy: 8958 participants. 

Placebo: 4018 participants. 

SUV/placebo: 7 participants. 

Reporting Period 
19 June 2022 through 18 December 2022 

Participant demographics data (e.g., age, gender, race) for 'C459' CTs is presented by 
treatment group in Appendix 2.3. Cumulative CT exposures with demographic data from 
BioNTech and Fosun CTs is presented in Appendix 2.3B and Appendix 2.3C. 

Of note, BNT162b2 is also being utilised in 2 other Pfizer clinical development programs: 

• B747: 372 participants received BNT162b2 as a study vaccine or as a comparator in 
the clinical study B7471026;8 

• C526: 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi 
BA.4/BA.5) as a study vaccine or as a comparator in the clinical study C5261001. 9 

Participant demographics data (e.g., age, gender, race) by treatment groups are presented in 
Appendix 2.3.1. 

5.2. Cumulative and Interval Patient Exposure from Marketing Experience 

5.2.1. Cumulative Exposure 
5.2.1.1. MAH and License Partner Data - Cumulative Exposure 

MAH Data 

The number of doses cumulatively administered (as per public available data for the 
EU-EEA countries,22 the US,23 and Japan24) is currently updated on a bi-weekly base. 
Considering the current status of the vaccination schedule and the availability of only partial 
data published on the ECDC websites for doses ofBNT162b2 vaccines (original and 
bivalent) administered in the EU-EEA countries,25 it is no longer applicable to estimate the 
number of doses administered from those shipped. Estimated administered doses were 
provided separately, as available on the public source data. 

22 https:/ /www.ecdc.europa.eu/en/publications-data/ data-covid-19-vaccination-eu-eea, Accessed on 
14 December 2022. 

23 https :// covid.cdc.gov/ covid-data-tracker/#vaccinations _ vacc-people-booster-percent-pop5, Accessed on 
17 December 2022. 

24 https://www.kantei.go.jp/jp/headline/kansensho/vaccine.html, Accessed on 22 December 2022, 6 :00 
p.m. [JST] . 

25 COVID-19 Vaccine Tracker I European Centre for Disease Prevention and Control (europa.eu) 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Approximately a total of 4,369,782,51526 doses of BNT162b2 (original and bivalent) were 
shipped worldwide from the receipt of the first temporary authorisation for emergency supply 
on 01 December 2020 through 18 December 2022. The worldwide estimated cumulative 
number of shipped doses by vaccine presentation, region and countries and by age group 
based on data provided in the shipment tracker (Order Book)27 through 18 December 2022 is 
showed in Table 4 through Table 6. Out of the cumulative number of shipped doses, 
3,974,026,615 were original and bivalent adult" presentations (including PBS and 
Tris/Sucrose); 395,755,900 were original and bivalent paediatric12 presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric presentations; 
2,274,181,295 doses of BNT162b2 (original and bivalent) were shipped to ROW.13

Table 4. Cumulative Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 
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Region/Country % of Total 
Doses' 

6-month — 4 years 5 —11 years ≥12 years') All 

Europe 31.4 3264000 69816000 1137544035 1210624035 
European Union (27) 22.9 3259200 57400800 820816440 881476440 
European Economic 
Area Countries (3) 

0.3 4800 452400 12007185 12464385 

Switzerland 0.3 0 600000 11397330 11997330 
UK 3.3 0 10993200 117557895 128551095 
Other Countries 3.3 0 52800 126778635 126831435 
Commonwealth of 
Independent States 

1.3 0 316800 48986550 49303350 

North America 15.0 12799100 67996900 495832835 576628835 
US 13.0 11089100 61446900 428169455 500705455 
Canada 2.0 1710000 6550000 67663380 75923380 
Central and South 
America 

14.8 1842000 67805600 501670755 571318355 

Asia 30.4 12946800 132292600 1024905840 1170145240 
Japan 7.2 8803200 16016400 252909540 277729140 
Other Countries 23.2 4143600 116276200 771996300 892416100 
Oceania 2.3 806400 12045000 74335590 87186990 
Australia/New Zealand 22 806400 11976000 73120680 85903080 
Other Countries 0.0 0 69000 1214910 1283910 
Africa 6.2 0 3177600 234841860 238019460 
Total 100.0 31658300 353133700 3469130915 3853922915 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Including PBS purple cap and Tris/sucrose grey cap. 

26 The total includes doses shipped for COVAX, USG Donation and EC Donation programs; it does not 
include License Partner data. 

27 The Order Book is the most accurate tracker of shipment used as data source for the majority of 
Regions and Countries; US shipment data not available in the Order Book were taken from the Order 
Management Dashboard and data for Hong Kong, Macau and Taiwan were provided by BioNTech. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Approximately a total of 4,369,782,51526 doses ofBNT162b2 (original and bivalent) were 
shipped worldwide from the receipt of the first temporary authorisation for emergency supply 
on 01 December 2020 through 18 December 2022. The worldwide estimated cumulative 
number of shipped doses by vaccine presentation, region and countries and by age group 
based on data provided in the shipment tracker (Order Book)27 through 18 December 2022 is 
showed in Table 4 through Table 6. Out of the cumulative number of shipped doses, 
3,974,026,615 were original and bivalent adult1 1  presentations (including PBS and 
Tris/Sucrose); 395,755,900 were original and bivalent paediatric12 presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric presentations; 
2,274,181,295 doses ofBNT162b2 (original and bivalent) were shipped to ROW. 13 

Table 4. Cumulative Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 

Region/Country % of Total 6-month - 4 years 5 - 11 years �12 yearsh 

Dosesa 

Europe 31.4 3264000 69816000 1137544035 

European Union (27) 22.9 3259200 57400800 820816440 
European Economic 0.3 4800 452400 12007185 
Area Countries (3) 
Switzerland 0.3 0 600000 11397330 
UK 3.3 0 10993200 117557895 
Other Countries 3.3 0 52800 126778635 
Commonwealth of 1.3 0 316800 48986550 
Independent States 
North America 15.0 12799100 67996900 495832835 

us 13.0 11089100 61446900 428169455 
Canada 2.0 1710000 6550000 67663380 
Central and South 14.8 1842000 67805600 501670755 
America 

Asia 30.4 12946800 132292600 1024905840 

Japan 7.2 8803200 16016400 252909540 
Other Countries 23.2 4143600 116276200 771996300 
Oceania 2.3 806400 12045000 74335590 

Australia/New Zealand 2.2 806400 11976000 73120680 
Other Countries 0.0 0 69000 1214910 
Africa 6.2 0 3177600 234841860 

Total 100.0 31658300 353133700 3469130915 
a. The sum of percentages may not exactly match 10 0% due to rounding in calculations. 
b. Including PBS purple cap and Tris/sucrose grey cap. 

All 

1210624035 

881476440 
12464385 

11997330 
128551095 
126831435 
49303350 

576628835 

500705455 
75923380 

571318355 

1170145240 

277729140 
892416100 
87186990 

85903080 
1283910 

238019460 

3853922915 

26 The total includes doses shipped for COV AX, USG Donation and EC Donation programs; it does not 
include License Partner data. 

27 The Order Book is the most accurate tracker of shipment used as data source for the majority of 
Regions and Countries; US shipment data not available in the Order Book were taken from the Order 
Management Dashboard and data for Hong Kong, Macau and Taiwan were provided by BioNTech . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 5. Cumulative and Incremental Estimated Shipped Doses of BNT162b2 
Bivalent Omi BA.1 by Region Worldwide and Age Group 

Region/Country ≥12 years All 

Europe 76181760 76181760 
European Union (27) 47076480 47076480 
European Economic Area Countries (3) 1016640 1016640 
Switzerland 3084480 3084480 
UK 25004160 25004160 
Other Countries 0 0 
Commonwealth of Independent States 0 0 
North America 0 0 
US 0 0 
Canada 0 0 
Central and South America 9997200 9997200 
Asia 37004670 37004670 
Japan 28088190 28088190 
Other Countries 8916480 8916480 
Oceania 4700160 4700160 
Australia/New Zealand 4700160 4700160 
Other Countries 0 0 
Africa 0 0 
Total 127883790 127883790 

Table 6. Cumulative and Interval Estimated Shipped Doses of BNT162b2 Omi 
Bivalent BA.4/BA.5 by Region Worldwide and Age Group 

Region/Country % of Total 
Doses 

6-month — 4 
years 

5 —11 years ≥12 years All 

Europe 46.6 0 1785600 178877520 180663120 
European Union (27) 45.7 0 1780800 175579920 177360720 
European Economic Area 
Countries (3) 

0.7 0 4800 2554560 2559360 

Switzerland 0.0 0 0 0 0 
UK 0.0 0 0 0 0 
Other Countries 0.2 0 0 743040 743040 
Commonwealth of 
Independent States 

0.0 0 0 0 0 

North America 21.0 974200 8199300 72366680 81540180 
US 17.6 974200 7747700 59739920 68461820 
Canada 3.4 0 451600 12626760 13078360 
Central and South America 0.9 0 0 3456000 3456000 
Asia 31.5 0 4800 122311710 122316510 
Japan 25.4 0 0 98662590 98662590 
Other Countries 6.1 0 4800 23649120 23653920 
Oceania 0.0 0 0 0 0 
Australia/New Zealand 0.0 0 0 0 0 
Other Countries 0.0 0 0 0 0 
Africa 0.0 0 0 0 0 
Total 100.0 974200 9989700 377011910 387975810 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 5. Cumulative and Incremental Estimated Shipped Doses of BNT162b2 
Bivalent Omi BA.1 by Region Worldwide and Age Group 

Region/Country =::12 years All 

Europe 76181760 76181760 
European Union (27) 47076480 47076480 
European Economic Area Countries (3) 1016640 1016640 
Switzerland 3084480 3084480 
UK 25004160 25004160 
Other Countries 0 0 
Commonwealth of Independent States 0 0 
North America 0 0 
us 0 0 
Canada 0 0 
Central and South America 9997200 9997200 
Asia 37004670 37004670 
Japan 28088190 28088190 
Other Countries 8916480 8916480 
Oceania 4700160 4700160 
Australia/New Zealand 4700160 4700160 
Other Countries 0 0 
Africa 0 0 
Total 127883790 127883790 

Table 6. Cumulative and Interval Estimated Shipped Doses of BNT162b2 Omi 
Bivalent BA.4/BA.5 by Region Worldwide and Age Group 

Region/Country 

Europe 
European Union (27) 
European Economic Area 
Countries (3) 
Switzerland 
UK 
Other Countries 
Commonwealth of 
Independent States 
North America 
us 

Canada 
Central and South America 
Asia 
Japan 
Other Countries 
Oceania 
Australia/New Zealand 

Other Countries 
Africa 
Total 

% of Total 
Doses 
46.6 
45.7 
0.7 

0.0 
0.0 
0.2 
0.0 

21.0 
17.6 
3.4 
0.9 

31.5 
25.4 
6.1 
0.0 
0.0 

0.0 
0.0 

100.0 

6-month - 4  
years 

0 
0 
0 

0 
0 
0 
0 

974200 
974200 

0 
0 
0 
0 
0 
0 
0 

0 
0 

974200 
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5 - 11 years =::12 years All 

1785600 178877520 180663120 
1780800 175579920 177360720 

4800 2554560 2559360 

0 0 0 
0 0 0 
0 743040 743040 
0 0 0 

8199300 72366680 81540180 
7747700 59739920 68461820 
451600 12626760 13078360 

0 3456000 3456000 
4800 122311710 122316510 

0 98662590 98662590 
4800 23649120 23653920 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

9989700 377011910 387975810 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

LP Data 

Cumulative LP (Fosun) data on the number of original BNT162b2 and bivalent doses 
administered in Hong Kong, Macau and Taiwan is provided in Table 7. 

Table 7. Cumulative Administered Doses of BNT162b2 Original and BNT162b2 
Bivalent Omi BA.4/BA.5 Vaccine — License Partner Data 

Region 
Country 
-Vaccine Presentation 

Number of Administered Doses 

Asia 30170177 
Hong Kong 11152111 
- BNT162b2 (Original) 10951051 
- Original + BNT162b2 Omi BA.4/BA.5, 15/15 ug 201060 
Macau a 326905 
Taiwan 18691161 
- BNT162b2 (Original) 18691161 
a. For Macau no discrimination between administration data for BNT162b2 Original and BNT162b2 Bivalent (Original 
and Omicron BA.4/BA.5) is possible. 

5.2.1.2. Health Authority Public Data — Cumulative Exposure 

Estimated cumulative data about the number of COMIRNATY® doses administered are 
published for EU/EEA countries, Japan, and US in the respective Health Authorities' 
websites. 

Table 8 below displays the EU/EEA published data with number of doses administered for 
each age group and by vaccine type. 

Data downloaded for the EU/EEA countries were reported considering that 

• the BNT162b2 original was approved in the 6 months through 4 years age population 
on 20 October 2022 (week 42), 

• the BNT162b2 bivalent Omi BA.1 was approved in 12 years of age and older on 
01 September 2022 (week 35), 

• the BNT162b2 bivalent Omi BA.4/BA.5 was approved in 12 years of age and older 
on 12 September 2022 (week 37), and 

• the BNT162b2 bivalent Omi BA.4/BA.5 was approved in 5 years through less than 
12 years of age on 10 November 2022 (week 45). 

Therefore, for the above age groups and for the bivalent vaccines type cumulative and 
interval values are the same ones. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

LP Data 

Reporting Period 
19 June 2022 through 18 December 2022 

Cumulative LP (Fosun) data on the number of original BNT162b2 and bivalent doses 
administered in Hong Kong, Macau and Taiwan is provided in Table 7. 

Table 7. Cumulative Administered Doses of BNT162b2 Original and BNT162b2 
Bivalent Omi BA.4/BA.5 Vaccine - License Partner Data 

Region Number of Administered Doses 
Country 
-Vaccine Presentation 
Asia 30170177 
Hong Kong 1 1 1521 1 1  
- BNT162b2 (Ori�inal) 10951051 
- OriJdnal + BNT162b2 Omi BA.4/BA.5, 15/15 ur! 201060 
Macau a 326905 
Taiwan 18691 161 
- BNT162b2 (Ori�inal) 18691161 
a. For Macau no discrimination between administration data for BNT162b2 Original and BNT162b2 Bivalent (Original 
and Omicron BA.4/BA.5) is possible. 

5.2.1.2. Health Authority Public Data - Cumulative Exposure 
Estimated cumulative data about the number of COMIRNATY® doses administered are 
published for EU/EEA countries, Japan, and US in the respective Health Authorities' 
websites 

Table 8 below displays the EU/EEA published data with number of doses administered for 
each age group and by vaccine type. 

Data downloaded for the EU/EEA countries were reported considering that 

• the BNT162b2 original was approved in the 6 months through 4 years age population 
on 20 October 2022 (week 42), 

• the BNT162b2 bivalent Omi BA.1 was approved in 12 years of age and older on 
01 September 2022 (week 35), 

• the BNT162b2 bivalent Omi BA.4/BA.5 was approved in 12 years of age and older 
on 12 September 2022 (week 37), and 

• the BNT162b2 bivalent Omi BA.4/BA.5 was approved in 5 years through less than 
12 years of age on 10 November 2022 (week 45). 

Therefore, for the above age groups and for the bivalent vaccines type cumulative and 
interval values are the same ones. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 8. EU/EEA — Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 
Originals 

BNT162b2 
Bivalent Omi 

BA.lb 

BNT162b2 
Bivalent Omi 
BA.4/BA.5c 

BNT162b2 
Bivalent Omig 

TOTAL 

< 18 years 27055219 19720 41298 8534 27124771 
0 — 4 years 2259d NAe NA' 0 2259 
5 — 9 years 4168125 NAe 698f 0 4168823 
10 — 14 years 9712260 1721 9982 2881 9726844 
15 — 17 years 8231535 1765 9149 5490 8247939 
18 — 24 years 30475986 124738 112145 44471 30757340 
25 — 49 years 138654494 919186 921085 462911 140957676 
50 — 59 years 67548429 941198 1385100 469205 70343932 
60 — 69 years 55578415 1408422 2012499 2054088 61053424 
70 — 79 years 54188335 1754125 1612965 2328964 59884389 
> 80 years 40436126 1115612 884832 1963926 44400496 
Age Unknown 192712 5 1 0 192718 
All 497721500 6263273 9512259 7323565 520820597 
a. Cumulative period: 2020 week 50 through 2022 week 50 (up to 14 December 2022). 
b. Cumulative period: 2022 week 35 through 50. 
c. Cumulative period: 2022 week 37 through 50. 
d. BNT162b2 Original for 6 months through <5 years was approved in EU/EEA on 20 October 2022; 
correspondent data for BNT162b2 original evaluated for 2022 week 42 through 50. 
e. Not approved. 
f. BNT162b2 Bivalent Omi BA.4/BA.5 for 5 through <12 years was approved in EU/EEA on 10 
November 2022; correspondent data for evaluated BNT162b2 Bivalent Omi BA.4/BA.5 for 2022 week 45 
through 50. 
g. Not specified if BA.1 or BA.4/BA.5. 

Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 
17 December 2022. 

Table 9 through Table 11 provide the cumulative total number of administered Comirnaty 
dose 3 for both BNT162b2 original and bivalent Omi (dose additional 1 in the ECDC 
webpage) in EU/EEA, per country, and by age group. The tables contain also data about dose 
4 (reported as dose additional 2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 8. EU/EEA - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 BNT162b2 BNT162b2 BNT162b2 
Originala Bivalent Omi Bivalent Omi Bivalent Omig 

BA.lb BA.4/BA.SC 

< 18 years 27055219 19720 41298 8534 
0 - 4 years 2259d NA0 NA0 0 
5 - 9  years 4168125 NA0 698f 0 
10 - 14 years 9712260 1721 9982 2881 
15 - 17 years 8231535 1765 9149 5490 
18 -24 years 30475986 124738 112145 44471 
25 - 49 years 138654494 919186 921085 462911 
50 - 59 years 67548429 941198 1385100 469205 
60 - 69 years 55578415 1408422 2012499 2054088 
70 - 79 years 54188335 1754125 1612965 2328964 
� 80 years 40436126 1115612 884832 1963926 
Age Unknown 192712 5 1 0 
All 497721500 6263273 9512259 7323565 
a. Cumulative period: 2020 week 50 through 2022 week 50 (up to 14 December 2022). 
b. Cumulative period: 2022 week 35 through 50. 
c. Cumulative period: 2022 week 37 through 50. 

TOTAL 

27124771 
2259 

4168823 
9726844 
8247939 

30757340 
140957676 
70343932 
61053424 
59884389 
44400496 

192718 
520820597 

d. BNT162b2 Original for 6 months through <5 years was approved in EU/BEA on 20 October 2022 ; 
correspondent data for BNTl 62b2 original evaluated for 2022 week 42 through 50. 
e. Not approved. 
f. BNT162b2 Bivalent Omi BA.4/BA.5 for 5 through <12 years was approved in EU/BEA on 10 
November 2022 ; correspondent data for evaluated BNT162b2 Bivalent Omi BA.4/BA.5 for 2022 week 45 
through 50. 
g. Not specified ifBA.1 or BA.4/BA.5 . 

Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 
17 December 2022 . 

Table 9 through Table 1 1  provide the cumulative total number of administered Comirnaty 
dose 3 for both BNT162b2 original and bivalent Omi (dose additional I in the ECDC 
webpage) in EU/EEA, per country, and by age group. The tables contain also data about dose 
4 (reported as dose additional 2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 9. EU/EEA — Cumulative Number of BNT162b2 Original Administered 3rd and 4th Doses by Age Group and Country 

Age Group 
<18 years 18 - 24 years 25 — 49 years 50 — 59 years 60 — 69 years 70 — 79 years ≥80 years Age 

Unknown 
ALL 

Dose 
Countries 

1 
3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

AT 195863 4425 378033 18327 1637191 108693 886546 101618 765023 180516 565808 212299 425774 181719 0 0 4658375 803172 
BE 147922 968 221886 10288 1016544 69330 676858 70501 887390 94945 804216 115965 567108 344064 0 Ol 4174002 705093 
BG 2029 36 17159 600 164102 10651 119417 11046 177350 27575 165677 37665 51312 13137 0 0 695017 100674 
CY 0 0 22928 17 150449 431 64435 586 64671 8583 54277 14695 28346 9609 0 0 385106 33921 
CZ 72589 123 152416 1672 1155334 21904 633749 22724 747057 68177 693021 102007 290447 55394 0 0 3672024 271878 
DK 0 0 273990 1115 881640 13854 646667 10925 565807 17922 532460 25572 238902 15372 0 0 3139466 84760 
EE 5612 220 21904 1739 127552 12401 65896 8033 76483 15114 64325 15962 42319 11110 31 5 398479 64359 
EL 4489 6 304118 154 1697052 23353 953726 34284 952643 133598 784737 185004 563939 147466 0 0 5256215 523859 
ES 33255 533 623109 7647 2861856 53849 1695742 42856 1894561 40945 2740171 28028 2150019 15500 0 0 11965458 188825 
FI 16927 183 120696 1724 635541 23444 354950 36820 427152 224832 424257 308531 251371 192788 0 0 2213967 788139 
FR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28009862 6144839 
HR 1122 0 17096 113 167190 2011 139511 2604 223343 9776 184787 13467 90986 8850 14 0 822913 36828 
HU 55201 110 165117 2480 1021026 30716 527501 23245 707260 84478 582210 118682 249359 52336 0 0 3252473 311937 
IE 95676 1214 234020 6873 798240 77164 364215 174044 360915 186189 342152 132375 193848 79980 7 1I 2293390 656625 
IS 0 0 20603 97 83658 1165 29789 1665 23869 5687 22140 9538 10959 9636 0 0 191018 27788 
IT 1844724 947 1837659 4740 6659571 57829 3763960 91393 3192606 654402 2662329 920248 3038137 1249713 0 021154262 2978325 
LI 0 0 1144 1 2181 0 1017 1 1109 3 1233 32 654 235 0 0 7358 272 
LT 1945 12 50871 262 262104 4108 141909 2397 168857 5941 131492 7971 74602 5410 3 0 829835 26089 
LU 0 0 26404 994 40027 1279 11982 493 19668 4604 13438 5423 18933 5503 0 0 130452 18296 
LV 2872 60 25247 663 110541 5679 41640 2929 36936 5129 20232 5378 10415 3656 3 0 244957 23385 
MT 257 10 10362 178 56009 2088 22326 1583 31578 4620 29453 6612 14733 7678 11 549 163472 23537 
NL 0 0 653330 5125 2364040 18893 620458 33447 474237223069 333993 226851 287594 156663 0 0 4863574 664048 
NO 0 0 209096 688 710208 8149 387227 11576 408935 85996 386692 206204 207860 125262 0 0 2310018 437875 
PL 0 0 483605 28891 3519663 291938 1856566 205961 2772434 820527 2007278 839762 857460 325201 23136 1268 11497006 2512280 
PT 0 0 284034 1586 1679225 14644 1003141 10006 913952 10844 836013 19215 629851 421352 275 263 5346216 477647 
RO 14162 79 90653 426 546787 4941 303816 3052 334048 5595 201406 5831 67231 2574 0 0I 1544468 22491 
SE 0 0 330387 28505 1127127 301846 596835 307110 698038 492300 731027 572756 404718 311218 0 0 3888132 2013735 
SI 1383 4 25781 68 152553 729 114437 765 143084 2352 108753 3565 64332 4500 0 0 608940 11979 
SK 0 0 74690 732 498105 12389 246933 8963 347616 17141 242534 16817 88341 7990 45 1 1498219 64032 
Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 9. EU/EEA - Cumulative Number of BNT162b2 Original Administered 3rd and 4th Doses by Age Group and Country 
Ae:e Group 

<18 years 18 - 24 years 25 - 49 years 50 - 59 years 60 - 69 years 70 - 79 years ::::so years 

Dose 
Countries 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

-1, 
AT 195863 4425 378033 1 8327 1637 191 108693 886546 101618 765023 1 805 16 565808 212299 425774 1 8 1719 
BE 147922 968 221886 10288 1016544 69330 676858 70501 887390 94945 804216 1 15965 567 108 344064 
BG 2029 36 17159 600 164102 1065 1 1 194 17 1 1046 177350 27575 165677 37665 513 12 13 137 
CY 0 0 22928 17 150449 43 1 64435 586 64671 8583 54277 14695 28346 9609 
CZ 72589 123 152416  1672 1 155334 21904 633749 22724 747057 68177 693021 102007 290447 55394 
DK 0 0 273990 1 1 15 881640 13854 646667 10925 565807 17922 532460 25572 238902 15372 
EE 5612 220 21904 1739 127552 12401 65896 8033 76483 1 5 1 14 64325 15962 423 19 1 1 1 10 
EL 4489 6 304 1 1 8 154 1697052 23353 953726 34284 952643 133598 784737 1 85004 563939 147466 
ES 33255 533 623 109 7647 2861856 53849 1695742 42856 1 894561 40945 2740171 28028 2150019 15500 
FI 16927 1 83 120696 1724 635541 23444 354950 36820 427152 224832 424257 30853 1 25 1371 192788 
FR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HR 1 122 0 17096 1 13 167190 201 1 1395 1 1  2604 223343 9776 1 84787 13467 90986 8850 
HU 55201 1 10 165 1 17 2480 1021026 30716 527501 23245 707260 84478 582210 1 18682 249359 52336 
IE 95676 1214 234020 6873 798240 77164 364215 174044 360915 1 86189 342152 132375 193848 79980 
IS 0 0 20603 97 83658 1 165 29789 1665 23869 5687 22140 9538 10959 9636 
IT 1 844724 947 1 837659 4740 6659571 57829 3763960 91393 3 192606 654402 2662329 920248 3038137 1249713 
LI 0 0 1 144 1 2 18 1  0 1017 1 1 109 3 1233 32 654 235 
LT 1945 12 50871 262 262104 4108 141909 2397 168857 5941 13 1492 7971 74602 5410 
LU 0 0 26404 994 40027 1279 1 1982 493 19668 4604 13438 5423 1 8933 5503 
LV 2872 60 25247 663 1 10541 5679 41640 2929 36936 5 129 20232 5378 10415 3656 
MT 257 10 10362 178 56009 2088 22326 1583 3 1578 4620 29453 6612 14733 7678 
NL 0 0 653330 5 125 2364040 1 8893 620458 33447 474237 223069 333993 226851 287594 156663 
NO 0 0 209096 688 710208 8 149 387227 1 1576 408935 85996 386692 206204 207860 125262 
PL 0 0 483605 28891 3519663 291938 1 856566 205961 2772434 820527 2007278 839762 857460 325201 
PT 0 0 284034 1586 1679225 14644 1003 141 10006 913952 10844 836013 19215 629851 421352 
RO 14162 79 90653 426 546787 4941 303816 3052 334048 5595 201406 583 1 6723 1 2574 
SE 0 0 330387 28505 1 127 127 301846 596835 307 1 10 698038 492300 73 1027 572756 404718 3 1 1218  
SI 1383 4 2578 1  68 152553 729 1 14437 765 143084 2352 108753 3565 64332 4500 
SK 0 0 74690 732 498 105 12389 246933 8963 347616 17141 242534 16817 88341 7990 
Source: https://www.ecdc.europa.eu/en/publications-data/data-covid- 19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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Age ALL 
Unknown 

3 4 3 4 

0 0 4658375 803 172 

0 0 4174002 705093 

0 0 695017 100674 

0 0 385106 33921 
0 0 3672024 27 1878 
0 0 3 139466 84760 

3 1  5 398479 64359 

0 0 5256215 523859 

0 0 1 1965458 1 88825 

0 0 2213967 788139 
0 028009862 6144839 

14 0 822913 36828 

0 0 3252473 3 1 1937 

7 1 2293390 656625 

0 0 191018 27788 
0 02 1 154262 2978325 
0 0 7358 272 

3 0 829835 26089 
0 0 130452 1 8296 

3 0 244957 23385 

1 1  549 163472 23537 

0 0 4863574 664048 
0 0 23 10018 437875 

23 136 1268 1 1497006 25 12280 

275 263 5346216 477647 
0 0 1544468 22491 
0 0 3888132 2013735 
0 0 608940 1 1979 

45 1 1498219 64032 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 10. EU/EEA — Cumulative Number of Bivalent Omi BA.1 Administered 3rd and 4th Doses by Age Group and Country 

Age Groups 
<18 years 18 - 24 years 25 — 49 years 50 — 59 years 60 — 69 years 70 — 79 years ≥80 years Age 

Unknown 
ALL 

Dose 
Count 
ries 4-

3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

AT 1165 553 401 1450 1575 11732 683 11185 617 15091 384 13228 419 9731 0 0 4079 62417 
BE 2928 7252 1455 91427 7756 630725 3362 561245 2794 700167 1989 541470 1532 96276 0 0 18888 2621310 
CY 0 0 164 10 230 26 14 128 4 106 0 144 0 31 0 0 412 445 
CZ 494 102 646 621 4315 10541 1507 10194 1630 27002 1406 37789 717 18752 0 0 10221 104899 
DK 0 0 440 1454 1680 21765 1563 84015 1262 142605 1153 220743 1219 139859 0 0 7317 610441 
EE 53 5 58 75 328 1024 118 816 159 2065 91 1789 103 1103 0 0 857 6872 
EL 150 0 926 13 3724 4827 1038 5266 656 11711 471 12522 687 7800 0 0 7502 42139 
FI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
HU 218 68 314 633 1374 10144 514 6450 663 14195 606 15267 609 8760 0 0 4080 55449 
IS 0 0 92 316 342 2877 117 2596 277 14228 119 8454 29 977 0 0 976 29447 
IT 2641 3290 3611 7584 17824 75588 9834 87794 19572 216353 15063 269328 6899 135168 0 0 72803 791815 
LI 0 0 0 16 0 111 1 83 2 134 2 182 0 41 0 0 5 567 
LU 0 0 16 18 59 196 17 259 33 1483 33 1025 12 326 0 0 170 3307 
LV 24 0 30 26 146 328 75 248 121 535 87 575 70 407 0 0 529 2119 
NO 0 0 411 473 1990 6689 708 10549 1353 58285 1105 59131 466 15237 0 0 6033 150364 
PT 0 0 4946 3268 14263 50968 4782 91137 2897 97689 4376 445667 5079 115149 1 1 36343 803878 
Source: https://www.ecdc.europa.eu/en/publications-dataidata-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 10. EU/EEA - Cumulative Number of Bivalent Omi BA.1 Administered 3rd and 4th Doses by Age Group and Country 
A2e Groups 

<18 years 18 - 24 years 25 - 49 years 50 - 59 years 60 - 69 years 70 - 79 years 

Dose 
Count 3 4 3 4 3 4 3 4 3 4 3 4 
ries -1-
AT 1 165 553 401 1450 1575 1 1732 683 1 1 1 85 617 15091 384 13228 
BE 2928 7252 1455 91427 7756 630725 3362 561245 2794 700167 1989 541470 
CY 0 0 164 10 230 26 14 128 4 106 0 144 
CZ 494 102 646 621 43 15 10541 1507 10194 1630 27002 1406 37789 
DK 0 0 440 1454 1680 21765 1563 84015 1262 142605 1 153 220743 
EE 53 5 58 75 328 1024 1 1 8  8 16  159 2065 91 1789 
EL 150 0 926 13 3724 4827 1038  5266 656 1 17 1 1  471 12522 
FI 0 0 0 0 0 0 0 0 0 0 0 0 
HU 218  68 3 14  633 1374 10144 514 6450 663 14195 606 15267 
IS 0 0 92 3 1 6  342 2877 1 17 2596 277 14228 1 19 8454 
IT 2641 3290 361 1 7584 17824 75588 9834 87794 19572 216353 15063 269328 
LI 0 0 0 16  0 1 1 1  1 83 2 134 2 1 82 
LU 0 0 16  1 8  59 196 17 259 33 1483 33 1025 
LV 24 0 30 26 146 328 75 248 121 535 87 575 
NO 0 0 4 1 1  473 1990 6689 708 10549 1353 58285 1 105 5913 1 
PT 0 0 4946 3268 14263 50968 4782 91 137 2897 97689 4376 445667 
Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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�80 years Age ALL 
Unknown 

3 4 3 4 3 4 

419 973 1 0 0 4079 62417 

1532 96276 0 0 1 8888 2621310 

0 3 1  0 0 412 445 

717 1 8752 0 0 10221 104899 

1219 139859 0 0 73 17 610441 

103 1 103 0 0 857 6872 

687 7800 0 0 7502 42139 

0 0 0 0 0 0 

609 8760 0 0 4080 55449 

29 977 0 0 976 29447 

6899 135 168 0 0 72803 791815  

0 41 0 0 5 567 

12 326 0 0 170 3307 

70 407 0 0 529 2 1 19  

466 15237 0 0 6033 150364 

5079 1 15 149 1 1 36343 803878 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 11. EU/EEA — Cumulative Number of Bivalent Omi BA.4/BA.5 Administered 3rd and 4th Doses by Age Group and 
Country 

Age Group 
<18 years 18 - 24 years 25 — 49 years 50 — 59 years 60 — 69 years 70 — 79 years ≥80 years Age 

Unknown 
ALL 

Countr 
ies.L 

Dose 
3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

AT 6849 8149 2175 21414 9710 173688 4825 148038 3693 157716 2361 105462 1657 60860 0 0 24421 667178 
BE 1667 3150 792 26688 3702 124465 1548 86025 1160 77304 626 53892 581 25006 0 0 8409 393380 
CY 0 0 130 45 570 2672 130 3322 124 6046 72 6777 35 2636 0 0 1061 21498 
CZ 2014 837 1984 2509 12883 43241 4236 38084 4685 96621 3675 122488 1443 51443 0 0 28906 354386 
DK 0 0 888 3863 4461 57823 3612 368901 2207 343746 1104 253276 709 94547 0 0 12981 1122156 
EE 149 24 209 449 965 4113 322 2540 295 4496 183 4324 146 2625 1 0 2120 18547 
EL 678 10 2904 208 11289 38806 4242 50270 3097 99029 2227 93769 3239 54530 0 0 26998 336612 
FI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 112202 1760800 
IS 0 0 0 1 0 17 0 25 0 78 0 38 0 7 0 0 0 166 
IT 6115 10817 6665 25407 34218 243669 24013 249589 40151 419750 29615 481761 13122 301561 0 0 147784 1721737 
LU 0 0 76 190 543 2996 142 3078 156 5238 103 3087 35 1014 0 0 1055 15603 
LV 28 4 54 52 225 477 79 301 105 499 79 523 72 310 0 0 614 2162 
NO 0 0 938 1082 4160 16257 1524 23932 1706 53357 857 36716 405 11519 0 0 9590 142863 
PT 0 0 5014 5211 16808 90614 11861 329101 11139 594059 5342 283341 2374 36669 0 0 52538 1338995 
Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 11. EU/EEA - Cumulative Number of Bivalent Omi BA.4/BA.5 Administered 3rd and 4th Doses by Age Group and 
Country 

Ae;e Group 
<18 years 18 - 24 years 25 - 49 years 50 - 59 years 60 - 69 years 70 - 79 years �80 years 

Countr Dose 
ies.J.. 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

AT 6849 8 149 2175 21414 9710 173688 4825 148038 3693 1577 16 2361 105462 1657 60860 

BE 1667 3 150 792 26688 3702 124465 1548 86025 1 160 77304 626 53892 581 25006 

CY 0 0 130 45 570 2672 130 3322 124 6046 72 6777 35 2636 

CZ 2014 837 1984 2509 12883 43241 4236 38084 4685 96621 3675 122488 1443 51443 

DK 0 0 888 3863 4461 57823 3612 368901 2207 343746 1 104 253276 709 94547 

EE 149 24 209 449 965 4 1 1 3  322 2540 295 4496 1 83 4324 146 2625 

EL 678 10 2904 208 1 1289 38806 4242 50270 3097 99029 2227 93769 3239 54530 

FI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IS 0 0 0 1 0 17 0 25 0 78 0 38  0 7 

IT 6 1 15  10817 6665 25407 34218  243669 24013 249589 40151  419750 29615 481761 13 122 301561 

LU 0 0 76 190 543 2996 142 3078 156 5238 103 3087 35 1014 

LV 28 4 54 52 225 477 79 301 105 499 79 523 72 3 10  

NO 0 0 938 1082 4160 16257 1524 23932 1706 53357 857 36716  405 1 1519 

PT 0 0 5014 521 1  16808 90614 1 1 861 329101 1 1 139 594059 5342 283341 2374 36669 

Source: https:/ /www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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Age ALL 

Unknown 

3 4 3 4 
0 0 24421 667178 

0 0 8409 393380 
0 0 1061 21498 
0 0 28906 354386 
0 0 1298 1 1 122156 

1 0 2120 1 8547 

0 0 26998 336612 

0 0 0 0 

0 0 1 12202 1760800 

0 0 0 166 
0 0 147784 1721737 
0 0 1055 15603 
0 0 614 2162 
0 0 9590 142863 
0 0 52538 1338995 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 12 through Table 14 show the cumulative number of BNT162b2 original and bivalent 
vaccines doses administered in Japan, respectively. 

Table 12. Japan - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Administered Doses (1st and 211d) 

Population(s) Number of Doses 
1st Dose 2 nd Dose 

General populations 81607513 81060827 
Elderly 32204636 32124036 
Child (5 to < 12 years) 1720140 1642717 
Infant only (6 months — 4 years) 83869 28123 

Medical workersb 6378205 5709228 
All 87985718 86770055 
a. Including elderly, children and infants. 
b. Counting of vaccinations for medical workers (Pt and 2 nd dose) ended on 30 July 2021. 
c. This reported value is smaller respect the one reported in PSUR #3. Administration data corrected between PSUR #3 

and PSUR #4. 
Source: Government's website: https://www.kantei.go.jp/jp/headline/kansensho/vaccine.html. Accessed on: 
22 December 2022, 6:00 p.m. [JST]. 

Table 13. Japan - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Administered Doses (3rd through 5th) 

Population(s) Number of Doses 
3rd Dose 4th Dose 5th Doses 

General population" 51282451 37967980 18337675 
Elderly 20724545 19697780 15262175 
Child (5 to < 12 years) 510928 N/A N/A 
Infant only (6 months — 4 years) 0 N/A N/A 

All 51282451 37967980 18337675 
a. Only bivalent vaccines. 
b. Including elderly, children and infants. 
Source: Government's website: https://www.kantei.go.jp/jp/headline/kansensho/vaccine.html Accessed on: 
22 December 2022, 6:00 p.m. [JST]. 

Table 14. Japan - Cumulative Number of BNT162b2 Bivalent Omi BA.1 and 
BNT162b2 Bivalent Omi BA.4/BA.5 Administered Doses (3rd through 5th) 

Population(s) Number of Doses 
3rd Dose 4th Dose 5th Dose 

Bivalent (Original + BNT162b2 Omi BA.1) 15/15 lig 688106 5971770 1160875 
Elderly 48199 1138100 1026108 
Child (5 to < 12 years) N/A N/A N/A 
Infant only (6 months — 4 years) N/A N/A N/A 

Bivalent (Original + BNT162b2 Omi BA.4/BA.5) 15/15 µg 1074078 9571999 17176800 
Elderly 60296 944327 14236067 
Child (5 to < 12 years) N/A N/A N/A 
Infant only (6 months — 4 years) N/A N/A N/A 
Source: Government's website: https://www.kantei.go.jp/jp/headline/kansensho/vaccine.htrnl. Accessed on: 
22 December 2022, 6:00 p.m. [JST] 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 12 through Table 14 show the cumulative number ofBNT162b2 original and bivalent 
vaccines doses administered in Japan, respectively. 

Table 12. Japan - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Administered Doses (1st and 2nd) 

Population(s) 

General populationa 

Elderly" 
Child (5 to < 12 years) 
Infant only ( 6 months - 4 years) 

Medical workersh 

All 
a. Including elderly, children and infants. 

Number of Doses 
1st Dose 2nd Dose 
816075 13 81060827 
32204636 32124036 

1720140 1642717 
83869 28 123 

6378205 5709228 
87985718 86770055 

b. Counting of vaccinations for medical workers (1st and 2nd dose) ended on 30 July 2021 .  
c. This reported value is smaller respect the one reported in PSUR #3. Administration data corrected between PSUR #3 

and PSUR #4. 
Source: Government's website: https:llwww.kantei.go.jpljp/headline/kansensholvaccine.html. Accessed on: 
22 December 2022, 6:00 p.m. [JST]. 

Table 13. Japan - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Administered Doses (3rd through 5th) 

Population(s) 

General populationh 

Elderly 
Child (5 to < 12 years) 
Infant only ( 6 months - 4 years) 

All 
a. Only bivalent vaccines. 
b. Including elderly, children and infants. 

3rd Dose 
5 128245 1 
20724545 

510928 
0 

51282451 

Number of Doses 
4th Dose 5th Dose• 

37967980 18337675 
19697780 15262175 

NIA NIA 

NIA NIA 

37967980 18337675 

Source: Government's website: https:llwww.kantei.go.jpljp/headline/kansensholvaccine.html Accessed on: 
22 December 2022, 6:00 p.m. [JST] . 

Table 14. Japan - Cumulative Number of BNT162b2 Bivalent Omi BA.1 and 
BNT162b2 Bivalent Omi BA.4/BA.5 Administered Doses (3rd through 5th) 

Population(s) 
3rd Dose 

Bivalent (Original + BNT162b2 Omi BA. I) 15115 1111: 688106 
Elderly 48 199 
Child (5 to < 12 years) NIA 

Infant only (6 months - 4 years) NIA 

Bivalent (Original + BNT162b2 Omi BA.4/BA.5) 15115 UI!: 1074078 
Elderly 60296 
Child (5 to < 12 years) NIA 

Infant only ( 6 months - 4 years) NIA 

Number of Doses 
4th Dose 
5971770 
1 1 38100 

NIA 

NIA 

9571999 
944327 

NIA 

NIA 

5th Dose 
1 160875 
1026108 

NIA 

NIA 

17176800 
14236067 

NIA 

NIA 

Source: Government's website: https:llwww.kantei.go.jpljp/headline/kansensholvaccine.html. Accessed on: 
22 December 2022, 6:00 p.m. [JST] 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 15 shows the cumulative number of BNT162b2 original and Bivalent (Original + Omi 
BA.4/BA.5) doses administered in the US. 

Table 15. US - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi BA.4/BA.5 Administered Doses 

Population No. of Doses 
All 421572855 
Original 393271419 
Bivalent Omi BA.4/BA.5a 28301436 
a. Reported as Pfizer-BioNTech updated booster. 
Source: https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-people-booster-percent-pop5. Accessed 
on: 17 December 2022, 7:42 p.m. [CET]. 

Currently there are no available public data that allow to estimate the COMIRNATY®
exposure by gender. 

5.2.2. Interval Exposure 

5.2.2.1. MAH and License Partner Data 

Approximately 813,783,710 doses of BNT162b2 original and bivalent vaccines were shipped 
worldwide during the current reporting interval from 19 June 2022 through 
18 December 2022. Out of the doses shipped during the reporting period, 142,687,310 were 
original adult" presentations (including PBS and Tris/Sucrose); 155,236,800 were original 
paediatric12 presentations; 515,859,600 were bivalent vaccines (Table 5 and Table 6) of 
which 10,963,900 were for paediatric presentations; 232,907,810 doses of BNT162b2 
(original and bivalent) were shipped to ROW.13

The worldwide estimated interval number of shipped doses BNT162b2 original, by region 
and countries and by age group, based on data provided in the shipment tracker (Order 
Book)27 is displayed in Table 16. 

Table 16. Interval Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 

Region/Country % of Total 
Doses 

6-month — 4 years 5 —11 years ≥12 years' All 

Europe 8.7 3264000 7257600 15311700 25833300 
European Union (27) 2.4 3259200 3993600 0 7252800 
European Economic 
Area Countries (3) 

0.0 4800 4800 0 9600 

Switzerland 0.5 0 96000 1399680 1495680 
UK 2.3 0 2793600 4004910 6798510 
Other Countries 0.1 0 52800 126720 179520 
Commonwealth of 
Independent States 

3.4 0 316800 9780390 10097190 

North America 17.7 12513300 13592500 26654900 52760700 
US 16.4 10803300 12842500 25304900 48950700 
Canada 1.3 1710000 750000 1350000 3810000 
Central and South 
America 

20.5 1842000 28208400 30902580 60952980 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 15 shows the cumulative number ofBNT162b2 original and Bivalent (Original+ Omi 
BA.4/BA.5) doses administered in the US. 

Table 15. US - Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi BA.4/BA.5 Administered Doses 

Population No. of Doses 
All 421572855 
Original 393271419 
Bivalent Omi BA.4/BA.5a 28301436 
a. Reported as Pfizer-BioNTech updated booster. 
Source: https://covid.cdc.gov/covid-data-tracker/#vaccinations _ vacc-people-booster-percent-pop5. Accessed 
on: 17 December 2022, 7:42 p.m. [CET]. 

Currently there are no available public data that allow to estimate the COMIRNATY® 

exposure by gender. 

5.2.2. Interval Exposure 
5.2.2.1. MAH and License Partner Data 
Approximately 8 13,783,710  doses ofBNT162b2 original and bivalent vaccines were shipped 
worldwide during the current reporting interval from 19 June 2022 through 
18 December 2022. Out of the doses shipped during the reporting period, 1 42,687,310 were 
original adult1 1  presentations (including PBS and Tris/Sucrose); 155,236,800 were original 
paediatric12 presentations; 515,859,600 were bivalent vaccines (Table 5 and Table 6) of 
which 10,963,900 were for paediatric presentations; 232,907,810 doses ofBNT162b2 
(original and bivalent) were shipped to ROW.13  

The worldwide estimated interval number of shipped doses BNT 162b2 original, by region 
and countries and by age group, based on data provided in the shipment tracker (Order 
Book)27 is displayed in Table 16. 

Table 16. Interval Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 

Region/Country ¾ of Total 
Doses 

Europe 8.7 
European Union (27) 2.4 
European Economic 0.0 
Area Countries (3) 
Switzerland 0.5 
UK 2.3 
Other Countries 0.1 
Commonwealth of 3.4 
Independent States 
North America 17.7 
us 16.4 
Canada 1.3 
Central and South 20.5 
America 

6-month - 4 years 

3264000 
3259200 

4800 

0 
0 
0 
0 

12513300 
10803300 
1710000 
1842000 
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5 - 11 years =::12 years• 

7257600 15311700 
3993600 0 

4800 0 

96000 1399680 
2793600 4004910 

52800 126720 
316800 9780390 

13592500 26654900 
12842500 25304900 

750000 1350000 
28208400 30902580 

All 

25833300 
7252800 

9600 

1495680 
6798510 
179520 

10097190 

52760700 
48950700 
3810000 

60952980 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 16. Interval Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 

Region/Country % of Total 
Doses 

6-month — 4 years 5 —11 years ≥12 years' All 

Asia 39.9 12946800 67965800 37940220 118852820 
Japan 3.0 8803200 0 0 8803200 
Other Countries 36.9 4143600 67965800 37940220 110049620 
Oceania 2.0 806400 3662400 1577970 6046770 
Australia/New Zealand 1.9 806400 3600000 1253430 5659830 
Other Countries 0.1 0 62400 324540 386940 
Africa 11.2 0 3177600 30299940 33477540 
Total 100.0 31372500 123864300 142687310 297924110 
a. Including PBS purple cap and Tris/sucrose grey cap. 

LP Data 

Interval LP (Fosun) data on the number of BNT162b2 original and bivalent doses 
administered in Hong Kong, Macau and Taiwan is provided in Table 17 below. 

Table 17. Interval Number of Administered Doses of BNT162b2 Original and 
BNT162b2 Bivalent Omi BA.4/BA.5 Vaccine — License Partner Data 

Region 
Country 
-Vaccine Presentation 

Number of Administered Doses 

Asia 2855293 
Hong Kong 837660 
- BNT162b2 (Original), 30 yg 620100 
- BNT162b2 (Original), 10 mg 10800 
- BNT162b2 (Original), 3 yg 5700 
- Bivalent (Original + BNT162b2 Omi BA.41BA.5) 15/15 uga 201060 
Macau" 70502 
Taiwan 1947131 
- BNT162b2 (Original), 30 yg 824970 
- BNT162b2 (Original), 10 ug 870461 
- BNT162b2 (Original), 3 iigc 251700 
a. Since November 2022. 
b. For Macau no discrimination between administration data for BNT162b2 Original and BNT162b2 Bivalent (Original 
and Omicron BA.4/BA.5) was possible. 
c. Since August 2022. 

5.2.2.2. Health Authority Public Data — Interval Exposure 

Estimated interval data about the number of COMIRNATY'® doses administered are 
published only for the EU/EEA countries. Approximately 39,687,303 doses of BNT162b2 
original and bivalent vaccines were administered during the interval reporting period. 

Table below displays the interval data with number of doses administered for each age group 
and by dose number in the EU/EEA countries. 

CONFIDENTIAL 
Page 48 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.c 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.c 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 16. Interval Estimated Shipped Doses of BNT162b2 Original by Region 
Worldwide and Age Group 

Region/Country ¾ of Total 6-month - 4 years 5 - 11 years =::12 years• 
Doses 

All 

Asia 39.9 12946800 67965800 37940220 118852820 
Japan 3.0 8803200 0 0 
Other Countries 36.9 4143600 67965800 37940220 
Oceania 2.0 806400 3662400 1577970 
Australia/New Zealand 1.9 806400 3600000 1253430 
Other Countries 0.1 0 62400 324540 
Africa 11.2 0 3177600 30299940 
Total 100.0 31372500 123864300 142687310 
a. Including PBS purple cap and Tris/sucrose grey cap. 

LP Data 

Interval LP (Fosun) data on the number ofBNT162b2 original and bivalent doses 
administered in Hong Kong, Macau and Taiwan is provided in Table 17 below. 

8803200 
110049620 

6046770 
5659830 
386940 

33477540 
297924110 

Table 17. Interval Number of Administered Doses of BNT162b2 Original and 
BNT162b2 Bivalent Omi BA.4/BA.5 Vaccine - License Partner Data 

Region Number of Administered Doses 
Country 
-Vaccine Presentation 
Asia 2855293 
Hong Kong 837660 
- BNTl 62b2 (OriJ!inal), 30 Uf! 620100 
- BNT162b2 (Original), 10 ur.r 10800 
- BNTl 62b2 (OriJ!inal), 3 Uf! 5700 
- Bivalent (Original + BNT162b2 Omi BA.4/BA.5) 15/15 wf' 201060 
Macau b 70502 
Taiwan 1947131 
- BNTl 62b2 (OriJ!inal), 30 Uf! 824970 
- BNT162b2 (Original), 10 ur.r 870461 
- BNTl 62b2 (OriJ!inal), 3 uf!" 251700 
a. Since November 20 22. 
b .  For Macau no discrimination between administration data for BNT 16 2b 2  Original and BNT 16 2b 2  Bivalent (Original 
and Omicron BA . 4/BA . 5) was possible . 
c .  Since August 20 22. 

5.2.2.2. Health Authority Public Data - Interval Exposure 

Estimated interval data about the number of COMIRNAT"Y® doses administered are 
published only for the EU/BEA countries. Approximately 39,687,303 doses ofBNT162b2 
original and bivalent vaccines were administered during the interval reporting period. 

Table below displays the interval data with number of doses administered for each age group 
and by dose number in the EU/EEA countries. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 18. EU/EEA - Interval Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 
Original' 

BNT162b2 
Bivalent Omi 

BA.lb 

BNT162b2 
Bivalent Omi 
BA.4/BA.5' 

BNT162b2 
Bivalent Omi 

TOTAL 

< 18 years 361730 19720 41298 8534 431282 
0 — 4 years 2259" NAe NA' 0 2259 
5 — 9 years 163705 NAe 698f 0 164403 
10 — 14 years 168654 1721 9982 2881 183238 
15 — 17 years 104302 1765 9149 5490 120706 
18 — 24 years 469839 124738 112145 44471 751193 
25 — 49 years 2162623 919186 921085 462911 4465805 
50 — 59 years 1348144 941198 1385100 469205 4143647 
60 — 69 years 2980098 1408422 2012499 2054088 8455107 
70 — 79 years 3214786 1754125 1612965 2328964 8910840 
> 80 years 1813291 1115612 884832 1963926 5777661 
Age Unknown 16311 5 1 0 16317 
All 16588206 6263273 9512259 7323565 39687303 
a. Interval period: 2022 week 25 through 50 (up to 14 December 2022). 
b. Interval period: 2022 week 35 through 50. 
c. Interval period: 2022 week 37 through 50. 
d. BNT162b2 Original for 6 months through <5 years was approved in EU/EEA on 20 October 2022; data 
for BNT162b2 original evaluated for 2022 week 42 through 50. 
e. Not approved. 
f. BNT162b2 Bivalent Omi BA.4/BA.5 for 5 through <12 years was approved in EU/EEA on 10 November 2022; 
correspondent data for evaluated BNT162b2 Bivalent Omi BA.4/BA.5 for 2022 week 45 through 50. 

Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 
17 December 2022. 

Table 19 provides for the interval reporting period the total number of administered 
Comirnaty dose 3 for BNT162b2 original (dose additional 1 in the ECDC webpage) in 
EU/EEA by country and by age group. The table contains also data about dose 4 (reported as 
dose additional 2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 18. EU/EEA - Interval Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 BNT162b2 BNT162b2 BNT162b2 TOTAL 
Originala Bivalent Omi Bivalent Omi 

BA.lb BA.4/BA.SC 

< 18 years 361730 19720 41298 
0 - 4 years 2259d NA0 NA0 

5 - 9  years 163705 NA0 698f 

10 - 14 years 168654 1721 9982 
15 - 17 years 104302 1765 9149 
18 -24 years 469839 124738 112145 
25 - 49 years 2162623 919186 921085 
50 - 59 years 1348144 941198 1385100 
60 - 69 years 2980098 1408422 2012499 
70 - 79 years 3214786 1754125 1612965 
� 80 years 1813291 1115612 884832 
Age Unknown 16311 5 1 
All 16588206 6263273 9512259 
a. Interval period: 2022 week 25 through 50 (up to 14 December 2022). 
b. Interval period: 2022 week 35 through 50. 
c. Interval period: 2022 week 37 through 50. 

Bivalent Omi 

8534 431282 
0 2259 
0 164403 

2881 183238 
5490 120706 

44471 751193 
462911 4465805 
469205 4143647 

2054088 8455107 
2328964 8910840 
1963926 5777661 

0 16317 
7323565 39687303 

d. BNT162b2 Original for 6 months through <5 years was approved in EU/EEA on 20 October 2022 ; data 
for BNT162b2 original evaluated for 2022 week 42 through 50. 
e. Not approved. 
f. BNT 16 2b 2  Bivalent Omi BA.4/BA.5 for 5 through <12 years was approved in EU/EEA on 10 November 20 22; 
correspondent data for evaluated BNT 16 2b 2  Bivalent Omi BA.4/BA.5 for 20 22 week 4 5  through 5 0  . 

Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 
17 December 2022. 

Table 19 provides for the interval reporting period the total number of administered 
Comimaty dose 3 for BNT162b2 original (dose additional 1 in the ECDC webpage) in 
EU/EEA by country and by age group. The table contains also data about dose 4 (reported as 
dose additional 2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 19. EU/EEA — Interval Number of BNT162b2 Original Administered 3rd and 4th Doses by Age Group and Country 

Age Group 

<18 years 18 - 24 years 25 — 49 years 50 — 59 years 60 — 69 years 70 — 79 years ≥80 years I Age Unknown ALL 
Countries 4, Dose 

3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 
AT 46018 4082 7660 9772 26148 76200 11139 85063 9482 165279 7548 193683 7010 154798 0 0 68987 684795 
BE 8356 307 3920 4476 13265 31224 3249 25199 1890 32861 1319 43787 2100 101355 0 0 25743 238902 
BG 1189 36 2743 600 19139 10651 9630 11046 11411 27575 10382 37665 3681 13137 0 0 56986 100674 
CY 0 0 695 10 2083 191 355 312 229 4228 160 5009 88 1993 0 0 3610 11743 
CZ 8463 123 10035 1672 34583 21903 9336 22724 7686 68176 5779102002 2884 55394 0 0 70303 271871 
DK 0 0 4804 856 8989 10421 1615 5551 904 9570 462 13697 332 10751 0 0 17106 50846 
EE 885 121 1410 709 5639 6539 1606 5201 1693 12343 1020 14333 998 9892 6 5 12366 49017 
EL 926 3 5425 34 24485 19595 7638 27031 6263 63046 5134 69196 8790 43537 0 0 57735 222439 
ES 10373 236 111704 4658 328040 26127 95616 16943 29056 13617 6669 8270 3468 6467 0 0 574553 76082 
FI 3249 105 6785 1428 20412 19835 6603 32362 10597 212952 9211240663 2035 21017 0 0 55643 528257 
FR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 492597 3846606 
HR 168 0 1002 103 7018 1941 4613 2533 12124 9582 15023 13128 9619 8187 0 0 49399 35481 
HU 1750 70 1928 895 4613 9631 1296 5048 935 9256 674 8779 587 5154 0 0 10033 38763 
IE 17385 1161 7824 6586 24979 75381 8009 171926 7052 163335 4385 91652 2408 48091 0 1 54657 556971 
IS 0 0 218 91 780 1032 187 1485 228 5209 190 8557 112 5133 0 0 1715 21507 
IT 36036 685 37179 3063 123272 34160 50045 53582 83564 547535 65272 758688 37646 558835 0 0 396978 1955863 
LI 0 0 24 1 38 0 12 1 9 3 6 32 7 235 0 0 116 272 
LT 430 12 634 262 3505 4108 1147 2397 1337 5941 859 7971 595 5410 0 0 8077 26089 
LU 0 0 531 82 1045 216 158 217 116 4379 80 5237 53 1462 0 0 1983 11593 
LV 505 59 1380 661 5180 5665 1758 2920 1754 5109 1163 5369 847 3652 3 0 12029 23327 
MT 115 3 377 157 1252 1793 271 1364 119 2612 71 2520 65 1591 7 437 2160 10703 
NL 0 0 20765 2377 49339 6900 6702 12470 3773 78749 1933 49538 1085 24542 0 0 83597 174576 
NO 0 0 3742 319 10744 4295 2770 7158 2995 80040 4087199390 3933 112636 0 0 28271 403838 
PL 0 0 28786 28619 122027 290499 32369 205433 47670 819799 34676 838566 16029 256447 4667 1233 281557 2439363 
PT 0 0 39060 388 114706 2520 24121 2042 7963 3102 3576 5980 3346 76229 1 0 192772 90261 
RO 606 73 1560 339 7361 3643 2406 2098 1451 3392 847 3363 437 1517 0 0 14589 14424 
SE 0 0 19006 27300 64883 290017 14536 294134 8837 242344 5544 97429 2803 34226 0 0 115609 985450 
SI 179 3 713 55 2278 571 774 651 629 2231 490 3431 649 4324 0 0 5533 11263 
SK 0 0 1312 710 4975 12192 1393 8855 926 16923 500 16638 356 7904 0 1 9462 63222 
Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 19. EU/EEA - Interval Number of BNT162b2 Original Administered 3rd and 4th Doses by Age Group and Country 

<18 years 18 - 24 years 25 - 49 years 
Countries .J... 

3 4 3 4 3 4 
AT 46018 4082 7660 9772 26148 76200 
BE 8356 307 3920 4476 13265 3 1224 

BG 1 1 89 36 2743 600 19139 1065 1 

CY 0 0 695 10 2083 191 

CZ 8463 123 10035 1672 34583 21903 

DK 0 0 4804 856 8989 10421 

EE 885 121 1410 709 5639 6539 

EL 926 3 5425 34 24485 19595 

ES 10373 236 1 1 1704 4658 328040 26127 

FI 3249 105 6785 1428 20412 19835 

FR 0 0 0 0 0 0 

HR 168 0 1002 103 7018  1941 

HU 1750 70 1928 895 4613 963 1 

IE 17385 1 161 7824 6586 24979 7538 1  

IS 0 0 218  91 780 1032 

IT 36036 685 37179 3063 123272 34160 

LI 0 0 24 1 38 0 
LT 430 12 634 262 3505 4108 

LU 0 0 53 1 82 1045 216 

LV 505 59 1380 661 5180 5665 

MT 1 1 5  3 377 157 1252 1793 

NL 0 0 20765 2377 49339 6900 

NO 0 0 3742 3 19  10744 4295 

PL 0 O 28786 28619 122027 290499 

PT 0 0 39060 388 1 14706 2520 

RO 606 73 1560 339 7361 3643 

SE 0 0 19006 27300 64883 290017 

SI 179 3 713 55 2278 571 

SK 0 0 1 3 12 710 4975 12192 

Age Group 

50 - 59 years 60 - 69 years 70 - 79 years 
Dose 

3 4 3 4 3 4 
1 1 139 85063 9482 165279 7548 193683 
3249 25 199 1 890 32861 13 19  43787 

9630 1 1046 1 14 1 1  27575 10382 37665 

355 3 12 229 4228 160 5009 

9336 22724 7686 68 176 5779 102002 

1615 555 1 904 9570 462 13697 

1606 5201 1693 12343 1020 14333 

7638 2703 1 6263 63046 5 134 69196 

95616 16943 29056 13617 6669 8270 

6603 32362 10597 212952 921 1  240663 
0 0 0 0 0 0 

4613 2533 12124 9582 15023 13 128 

1296 5048 935 9256 674 8779 

8009 171926 7052 163335 4385 91652 

1 87 1485 228 5209 190 8557 

50045 53582 83564 547535 65272 758688 

12 1 9 3 6 32 

1 147 2397 1337 5941 859 7971 

158 217 1 16 4379 80 5237 

1758 2920 1754 5109 1 163 5369 

271 1364 1 19 2612 71 2520 

6702 12470 3773 78749 1933 49538 

2770 7158 2995 80040 4087 199390 

32369 205433 47670 819799 34676 838566 

24121 2042 7963 3 102 3576 5980 

2406 2098 145 1 3392 847 3363 

14536 294134 8837 242344 5544 97429 

774 65 1 629 223 1 490 343 1 

1393 8855 926 16923 500 16638 

::::so years IA2e Unknown ALL 

3 4 3 
7010 154798 0 

2100 101355 0 

3681 13 137 0 

88 1993 0 

2884 55394 0 

332 1075 1 0 

998 9892 6 

8790 43537 0 

3468 6467 0 

2035 21017 0 
0 0 0 

9619 8 1 87 0 

587 5154 0 

2408 48091 0 

1 12 5133 0 

37646 558835 0 

7 235 0 

595 5410 0 

53 1462 0 

847 3652 3 

65 1591 7 

1085 24542 0 

3933 1 12636 0 

16029 256447 4667 

3346 76229 1 

437 1517 0 

2803 34226 0 

649 4324 0 

356 7904 0 

4 3 
0 68987 

0 25743 

0 56986 
0 3610 

O 70303 
0 17 106 

5 12366 

0 57735 

0 574553 

0 55643 
0 492597 

0 49399 

0 10033 

1 54657 

0 1715 

O 396978 
0 1 16 

0 8077 
0 1983 

0 12029 

437 2160 

0 83597 
0 28271 

1233 281557 

0 192772 

O 14589 

O 1 15609 
0 5533 

1 9462 

4 
684795 

238902 

100674 

1 1743 

271871 

50846 

49017 

222439 

76082 

528257 

3846606 

3548 1 

38763 

556971 

21507 

1955863 

272 

26089 

1 1593 

23327 

10703 

174576 

403838 

2439363 

90261 

14424 

985450 

1 1263 

63222 

Source: https://www.ecdc.europa.eu/en/publications-data/data-covid-19-vaccination-eu-eea. Accessed on: 17 December 2022 . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

6. DATA IN SUMMARY TABULATIONS 

6.1. Reference Information 

The MedDRA version 25.1 has been used to code adverse events/reactions in summary 
tabulations. 

6.2. Cumulative Summary Tabulations of Serious Adverse Events from Clinical Trials 

Appendix 2.1 provides a cumulative summary tabulation, from the MAH's safety database, 
of SAEs reported in Pfizer clinical trial cases received by the MAH. This appendix is 
organised according to MedDRA SOC. This appendix includes SAEs originated from the 
following studies: C4591001, C4591005, C4591007, C4591015, C4591017, C4591020, 
C4591024, C4591030, C4591031, C4591044 and C4591048. 

Appendix 2.1.1 provides a cumulative summary tabulation, from the MAH's safety database, 
of SAEs reported in BioNTech and Fosun clinical trial cases. This appendix includes SAEs 
originated from the following studies: BNT162 -01, BNT162-03, BNT162-04, BNT162 -06, 
BNT162-14, BNT162-17 and BNT162-21. 

6.3. Cumulative and Interval Summary Tabulations from Post-Marketing Data Sources 
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) In the Medsafe assessment of the Comirnaty EU-RMP version 8 the following request was 

made: It is acknowledged that the clinical studies (C4591031 Substudy E and D) were 
conducted outside of New Zealand. Therefore, the race and ethnicity datasets do not provide 
information on all the ethnicities relevant to New Zealand. The sponsor should commit to 
present data, where available, information on race and ethnicity, including Maori and 
Pacific peoples in the PSURs and SSRs that are submitted to Medsafe. 

Response 

The Appendix 2.2.5 displays, for the PM dataset, demographic interval data including 
ethnicity and race, when available. 

Appendix 2.2 provides the overall (including original and bivalent vaccines) cumulative and 
interval summary tabulation of adverse drug reactions by PT from post-marketing sources. 
Appendix 2.2.1 through Appendix 2.2.4 provide cumulative and interval summary tabulation 
of adverse drug reactions by PT from post-marketing sources by vaccine type [BNT162b2 
original and BNT162b2 bivalent (Omi BA.1, Omi BA.4/BA.5, Omi)]. These tabulations 
include serious and non-serious reactions from spontaneous sources, as well as serious 
adverse reactions from non-interventional studies and other non-interventional solicited 
sources. The cumulative data include all data up to 18 December 2022 and the interval data 
are from 19 June 2022 to 18 December 2022. This appendix is organised according to SOC 
and presents data for spontaneous cases (including regulatory authority and literature cases) 
separately from non-interventional sources. 

Please note that adverse event totals presented for safety topic evaluations in Section 16 
Signal and Risk Evaluation, may differ from Appendix 2.2 through Appendix 2.2.4 totals, 
due to the fact that Appendix 2.2 only displays the number of serious reactions from 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

6. DATA IN SUMMARY TABULATIONS 
6.1. Reference Information 

Reporting Period 
19 June 2022 through 18 December 2022 

The MedDRA version 25.1 has been used to code adverse events/reactions in summary 
tabulations. 

6.2. Cumulative Summary Tabulations of Serious Adverse Events from Clinical Trials 
Appendix 2.1 provides a cumulative summary tabulation, from the MAH' s safety database, 
of SAEs reported in Pfizer clinical trial cases received by the MAH. This appendix is 
organised according to MedDRA SOC. This appendix includes SAEs originated from the 
following studies: C4591001, C4591005, C4591007, C4591015, C4591017, C4591020, 
C4591024, C4591030, C4591031, C4591044 and C4591048. 

Appendix 2.1.1 provides a cumulative summary tabulation, from the MAH's safety database, 
of SAEs reported in BioNTech and Fosun clinical trial cases. This appendix includes SAEs 
originated from the following studies: BNT162-01, BNT162-03, BNT162-04, BNT162-06, 
BNT162-14, BNT162-l 7 and BNT162-21. 

6.3. Cumulative and Interval Summary Tabulations from Post-Marketing Data Sources 

In the Medsafe assessment of the Comimaty EU-RMP version 8 the following request was 
made: It is acknowledged that the clinical studies (C4591031 Substudy E and D) were 
conducted outside of New Zealand. Therefore, the race and ethnicity datasets do not provide 
information on all the ethnicities relevant to New Zealand. The sponsor should commit to 
present data, where available, information on race and ethnicity, including Miiori and 
Pacific peoples in the PSURs and SSRs that are submitted to Medsafe . 

Response 

The Appendix 2.2.5 displays, for the PM dataset, demographic interval data including 
ethnicity and race, when available. 

Appendix 2.2 provides the overall (including original and bivalent vaccines) cumulative and 
interval summary tabulation of adverse drug reactions by PT from post-marketing sources. 
Appendix 2.2.1 through Appendix 2.2.4 provide cumulative and interval summary tabulation 
of adverse drug reactions by PT from post-marketing sources by vaccine type [BNTI 62b2 
original and BNT162b2 bivalent (Omi BA. l ,  Omi BA.4/BA.5, Omi)]. These tabulations 
include serious and non-serious reactions from spontaneous sources, as well as serious 
adverse reactions from non-interventional studies and other non-interventional solicited 
sources. The cumulative data include all data up to 18 December 2022 and the interval data 
are from 19 June 2022 to 18 December 2022. This appendix is organised according to SOC 
and presents data for spontaneous cases (including regulatory authority and literature cases) 
separately from non-interventional sources. 

Please note that adverse event totals presented for safety topic evaluations in Section 16 
Signal and Risk Evaluation, may differ from Appendix 2.2 through Appendix 2.2.4 totals, 
due to the fact that Appendix 2.2 only displays the number of serious reactions from 
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non-interventional studies and solicited sources as described above, whereas the safety topic 
evaluation includes all reported events. Cases from non-interventional studies and other non-
interventional solicited sources must contain at least 1 serious related event to meet PSUR 
inclusion criteria and may also contain additional events that are considered unrelated, all of 
which would be evaluated. 

Appendix 2.2.5 displays, for the PM dataset, demographic interval data, including ethnicity 
and race when available. 

6.3.1. General Overview 

The list of regulatory authority requests to be addressed in the PSUR is detailed below, 
together with the relevant cross-referenced sections/appendices where responses are 
provided. 

EMA - PSUR#3 AR (Procedure No. EMEA/H/C/PSUSA/00010898/202206) —
Appendix 5.2. 
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Request(s) Please refer to 
Report on the number of processed cases downloaded from EudraVigilance if the 
percentage processed cases of the total downloaded cases is below 99%. 

Section 6.3.1.3 

Continue to closely monitor multisystem inflammatory syndrome in children/adults 
(MIS-C/-A) and all new cases of MIS-C/-A should be reported in the future PSURs. 

Section 
16.3.3.1.4, 
Appendix 5.6.1. 

Analysis of myocarditis/pericarditis cases focus on information concerning the course, 
outcome, and possible risk factors of the myocarditis/pericarditis cases following 
Comirnaty exposure. 

Section 
16.3.1.1.1, 
Section 
16.3.1.1.2 

For future PSURs the evaluation of cardiovascular adverse events of special interest 
(AESIs), haematological AESIs, dermatological AESIs, facial paralysis, hepatic AESIs, 
musculoskeletal AESIs, other AESIs, respiratory AESIs, vasculitic events, local adverse 
reactions, and/or severe reactogenicity, should only be included and discussed in the 
PSUR if the reporting pattern changes and/or there is a safety issue/signal. 

Section 16.3.3.1 

The vaccination stress/anxiety related ADRs are considered well documented and can be 
removed from `Evaluation of other risks (not categorised as important). 

Appendix 5.2. 

For future PSURs the evaluation of overdose, abuse, misuse, and drug dependency, 
occupational exposure, off-label use, and/or unexpected therapeutic effect should only 
be included and discussed in the PSUR if the reporting pattern changes and/or there is a 
safety issue/signal. 

Section 16.3.4 

For future PSURs the evaluation of the use in frail patients with co-morbidities, and/or 
interactions with other vaccines should only be included and discussed in the PSUR if 
the reporting pattern changes and/or there is a safety issue/signal. 

Section 16.3.5 

In the next PSUR, the MAH is requested to ensure a transparent presentation of cases 
reported from the newly approved variant vaccines, as well as a continuous comparison 
of the safety issues identified with the evidence available for the original vaccine. 

Section 
6.3.1.3.12 and in 
any safety 
section 

Cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate increase. Section 15, 
Appendix 5.6.2. 

Concerning hearing loss, the MAH is requested in future reviews of cases reporting 
hearing loss to conduct the analysis using the Brighton Collaboration Criteria for 
sensorineural hearing loss, if applicable. 

Appendix 5.2. 

Cumulative review on the association between Comirnaty and post orthostatic 
tachycardia syndrome. 

Appendix 5.2. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

non-interventional studies and solicited sources as described above, whereas the safety topic 
evaluation includes all reported events. Cases from non-interventional studies and other non­
interventional solicited sources must contain at least 1 serious related event to meet PSUR 
inclusion criteria and may also contain additional events that are considered unrelated, all of 
which would be evaluated. 

Appendix 2.2.5 displays, for the PM dataset, demographic interval data, including ethnicity 
and race when available. 

6.3.1. General Overview 
The list of regulatory authority requests to be addressed in the PSUR is detailed below, 
together with the relevant cross-referenced sections/appendices where responses are 
provided. 

EMA - PSUR#3 AR (Procedure No. EMEAIHIC/PSUSA/00010898/202206) -
Appendix 5.2. 

Request(s) 
Report on the number of processed cases downloaded from EudraVigilance if the 
percentage processed cases of the total downloaded cases is below 99%. 
Continue to closely monitor multisystem inflammatory syndrome in children/adults 
(MIS-C/-A) and all new cases ofMIS-C/-A should be reported in the future PSURs. 

Analysis of myocarditis/pericarditis cases focus on information concerning the course, 
outcome, and possible risk factors of the myocarditis/pericarditis cases following 
Comirnaty exposure. 

For future PSURs the evaluation of cardiovascular adverse events of special interest 
(AESis), haematological AESis, dermatological AESis, facial paralysis, hepatic AESis, 
musculoskeletal AESis, other AESis, respiratory AESis, vasculitic events, local adverse 
reactions, and/or severe reactogenicity, should only be included and discussed in the 
PSUR if the reporting pattern changes and/or there is a safety issue/signal. 

The vaccination stress/anxiety related ADRs are considered well documented and can be 
removed from 'Evaluation of other risks (not categorised as important). 
For future PSURs the evaluation of overdose, abuse, misuse, and drug dependency, 
occupational exposure, off-label use, and/or unexpected therapeutic effect should only 
be included and discussed in the PSUR if the reporting pattern changes and/or there is a 
safety issue/signal. 
For future PSURs the evaluation of the use in frail patients with co-morbidities, and/or 
interactions with other vaccines should only be included and discussed in the PSUR if 
the reporting pattern changes and/or there is a safety issue/siimal. 
In the next PSUR, the MAH is requested to ensure a transparent presentation of cases 
reported from the newly approved variant vaccines, as well as a continuous comparison 
of the safety issues identified with the evidence available for the original vaccine. 

Cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate increase . 

Concerning hearing loss, the MAH is requested in future reviews of cases reporting 
hearing loss to conduct the analysis using the Brighton Collaboration Criteria for 
sensorineural hearing loss, if annlicable. 
Cumulative review on the association between Comirnaty and post orthostatic 
tachycardia syndrome. 
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Please refer to 
Section 6.3 .1.3 

Section 
16.3.3.1.4, 
Aopendix 5.6.1. 
Section 
16.3.1.1.1, 
Section 
16.3.1.1.2 
Section 16.3.3.1 

Appendix 5.2 .  

Section 16.3.4 

Section 16.3.5 

Section 
6.3.1.3.2.2 and in 
any safety 
section 
Section 15, 
Aooendix 5.6.2 . 
Appendix 5.2 .  

Appendix 5.2 .  
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EMA - 9th SMSR AR (Procedure No. EMEA/H/C/005735/MEA/002.8) — Appendix 5.4.3. 
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Estimate of the exposure of "third doses" in future PSURs separately (reporting period 
and cumulatively). 

Section 5.2 

EMA - 13th SMSR / 2nd SBSR (EMA/PRAC/202255/2022) - Appendix 5.4.3. 

Presentation of all relevant literature concerning the safety of Comirnaty (also besides 
the database Medline and Embase) during the reporting period. 

EMA — EU-R4IP — Appendix 5.4.4.. 

Section 11 

Critically appraise if the wealth of safety data accumulated during the product use can 
inform rationalising the safety concerns in the RMP. 

Section 16.4 

EMA — PRAC EPITT No. 19835 (Histiocytic necrotizing lymphadenitis) — Appendix 5.3.1. 

Cumulative review of all cases of histiocytic necrotizing lymphadenitis. Section 15, 
Appendix 5.3.1. 

EMA — PRAC EPITT No. 19784 (Amenorrhoea) — Appendix 5.3.2. 

Signal evaluation and cumulative updated analysis of amenorrhoea. Appendix 5.3.2. 
and 
Appendix 5.3.2.1 

EMA — PRAC EPITT No. 19840 (Vulva! ulceration) — Appendix 5.3.3. 

Review of vulval ulceration cases received since 16 August 2022. Appendix 5.3.3. 

EMA — Procedure No. EMEA/H/C/005735/11/0140 (Second Booster — 4th vaccine dose) —
Appendix 5.4.1. 

Monitoring of medication errors due to the availability of bivalent vaccines. Section 9.2 

EMA — Procedure No. EMEA/H/C/005735/11/0141 (Myocarditis/Pericarditis) —
Appendix 5.4.2. 

Close monitoring of the risk of myocarditis and pericarditis in the 5-11 years of age 
group and following the booster dose(s) 

Section 16.3.5.2, 
Section 
16.11.1.1, 
Section 
16.3.1.1.2 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

EMA - 9'h SMSR AR (Procedure No. EMEAIHIC/005735/MEA/002.8) -Appendix 5.4.3. 
Estimate of the exposure of ''third doses" in future PSURs separately (reporting period 
and cumulativel . 

Section 5.2 

EMA - 13th SMSR I 2nd SBSR (EMA/PRAC/202255/2022) -Appendix 5.4.3. 
Presentation of all relevant literature concerning the safety of Comirnaty ( also besides 
the database Medline and Embase durin the re ortin eriod. 

EMA - EU-RMP -Appendix 5.4.4. 
Critically appraise if the wealth of safety data accumulated during the product use can 
inform rationalisin the safe concerns in the RMP. 

Section 1 1  

Section 16.4 

EMA - PRAC EPITT No. 19835 (Histiocytic necrotizing lymphadenitis) -Appendix 5.3.1. 
Cumulative review of all cases ofhistiocytic necrotizing lymphadenitis. 

EMA - PRAC EPITT No. 19784 (Amenorrhoea) -Appendix 5.3.2. 
Signal evaluation and cumulative updated analysis of amenorrhoea. 

EMA - PRAC EPITT No. 19840 (Vulva/ ulceration) -Appendix 5.3.3. 
I Review of vulval ulceration cases received since 1 6  August 2022 . 

Section 15, 
A endix 5.3. 1 .  

Appendix 5.3.2. 
and 
Anoendix 5.3.2. 1 

I Appendix 5.3.3. 

EMA - Procedure No. EMEAIHIC/005735/IU0140 (Second Booster - 4th vaccine dose) -
Appendix 5.4.1. 
I Monitoring of medication errors due to the availability of bivalent vaccines. I Section 9 .2 

EMA - Procedure No. EMEAIHIC/005735/IU0141 (Myocarditis/Pericarditis) -
Appendix 5.4.2. 

Close monitoring of the risk of myocarditis and pericarditis in the 5-1 1 years of age 
group and following the booster dose(s) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

WHO — EUL — Appendix 5.5.1. 

Pregnancy outcome in clinical trials. Section 16.3.5.3 
Data on low- and middle-income countries (LMICs) populations with HIV, malnutrition 
and tuberculosis and other infectious diseases. 

Section 
16.3.3.1.12 

Health Canada — Appendix 5.5.2. 

Cumulative review of histiocytic necrotizing lymphadenitis and vulval ulceration. Appendix 5.3.1 
and Appendix 
5.3.3. 

Review of incremental reports of Guillain-Barre Syndrome Section 
16.3.3.1.6.1 

Review of incremental reports of "Poor quality product administered" Section 6.3.1.3.5 
Data stratification by vaccine variants. Section 

6.3.1.3.2.2, 
Appendix 2.2.1. 
through 
Appendix 2.2.4. 

Presentation and discussion of interim reports of the studies C4591010, C4591021 and 
C45 91022. 

Appendix 5.5.2.1 
through 
Appendix 5.5.2.3 

Medsafe, New Zealand — Appendix 5.5.3. 

Adverse events reported in <5-year-old should be split by dose 1, 2 and 3. Section 
16.3.5.2 .1 

Differentiate between ADRs reported in <5-year-old following the 3 mcg Maroon cap 
formulation vs given another product not approved for this age group. 

Section 9.2.2 

Include global usage data of the bivalent vaccines and present data, where available, on 
race and ethnicity, including Maori and Pacific peoples. 

Section 5.2, 
Section 6.2, 
Appendix 2.2.5. 

MFDS, South Korea (Omicron BA.1 BLA submission) — Appendix 5.5.4. 

Safety evaluation for the second booster vaccination in AESI and VAED including 
VAERD. 

Section 
16.3.2.1, 
Section 
16.3.3.1 

TGA, Australia (Assessment of Bimonthly 16-Feb-2022 to 15-Apr-2022) — Appendix 5.6.3. 

Cumulative review of subacute thyroiditis. Section 
16.3.3.1.3.1, 
Appendix 5.6.3 

6.3.1.1. General Overview - All Cases 

A total of 283,301 case reports (309 from CT and 282,992 from PM) containing 839,246 
events fulfilled criteria for inclusion in this PSUR reporting period, compared to 508,351 
case reports retrieved in the PSUR #3. Please refer to Appendix 2.1 and Appendix 2.1.1 for 
the cumulative summary tabulation of all CT cases and to Appendix 2.2 for the summary 
tabulation of all PM cases received during the current reporting period and cumulatively. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 18  December 2022 

WHO - EUL -Appendix 5.5.1. 
Pregnancy outcome in clinical trials. 
Data on low- and middle-income countries (LMICs) populations with HIV, malnutrition 
and tuberculosis and other infectious diseases. 

Health Canada -Appendix 5.5.2. 
Cumulative review of histiocytic necrotizing lymphadenitis and vulval ulceration. 

Review of incremental reports of Guillain-Barre Syndrome 

Review of incremental reports of "Poor quality product administered" 
Data stratification by vaccine variants. 

Presentation and discussion of interim reports of the studies C4591010, C4591021 and 
C4591022. 

Medsafe, New Zealand -Appendix 5.5.3. 
Adverse events reported in <5-year-old should be split by dose 1 ,  2 and 3.  

Differentiate between ADRs reported in <5-year-old following the 3 mcg Maroon cap 
formulation vs given another product not aooroved for this age group. 
Include global usage data of the bivalent vaccines and present data, where available, on 
race and ethnicity, including Maori and Pacific peoples. 

MFDS, South Korea (Omicron BA.I BLA submission) -Appendix 5.5.4. 
Safety evaluation for the second booster vaccination in AESI and V AED including 
VAERD. 

Section 16.3.5.3 
Section 
16.3.3 . 1 . 12 

Appendix 5.3 . l  
and Appendix 
5.3.3. 
Section 
16.3.3 . 1 .6.l 
Section 6.3. 1 .3.5 
Section 
6.3 . 1 .3.2.2, 
Appendix 2.2. l .  
through 
Aooendix 2.2.4. 
Appendix 5.5.2. 1 
through 
Appendix 5.5.2.3 

Section 
16.3.5.2.1 
Section 9.2.2 

Section 5.2, 
Section 6.2, 
Aooendix 2.2.5. 

Section 
16.3.2. 1 ,  
Section 
16.3 .3 .1  

TGA, Australia (Assessment of Bimonthly 16-Feb-2022 to 15-Apr-2022) -Appendix 5.6.3. 
Cumulative review of subacute thyroiditis. 

6.3.1.1. General Overview - All Cases 

Section 
16.3.3 . 1 .3 . 1 ,  
Appendix 5.6.3 

A total of 283,301 case reports (309 from CT and 282,992 from PM) containing 839,246 
events fulfilled criteria for inclusion in this PSUR reporting period, compared to 508,351 
case reports retrieved in the PSUR #3. Please refer to Appendix 2.1 and Appendix 2.1.1 for 
the cumulative summary tabulation of all CT cases and to Appendix 2.2 for the summary 
tabulation of all PM cases received during the current reporting period and cumulatively . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Demographic information of all cases included in the safety database and received during the 
reporting interval are shown in Table 20. 

Table 20. Demographic Information — All Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases (%') 

N= 283,301 
MC Yes 143,910 (50.8%) 

No 139,391 (49.2%) 
Country/region of 
incidence: (*: ≥2% 
of all cases) 

Austria* 61,294 (21.6%) 
Sweden* 35,551 (12.5%) 
Germany* 27,216 (9.6%) 
United States* 22,348 (7.9%) 
France* 18,821 (6.6%) 
Japan* 12,893 (4.6%) 
Portugal* 12,135 (4.3%) 
Norway* 11,845 (4.2%) 
Denmark* 11,346 (4.0%) 
Poland* 7,367 (2.6%) 
Belgium* 6,762 (2.4%) 
Finland* 5,651 (2.0%) 
Other countries 50,072 (17.7%) 

Gender Female 172,685 (61.0%) 
Male 82,995 (29.3%) 
Unknown/No Data 27,621 (9.7%) 

Age (years) N 250,121 
Min-Max 1 Day —111 Years 
Mean 44.7 
Median 44.0 

Age Range ≤ 17 years 12,945 (4.6%) [12,760]c 
0 to 27 days 62 (0.02%) [6] 
28 days to 23 months 276 (0.1%) [168] 
2-11 years 5526 (2.0%) [5511] 
12-17 years 7081 (2.5%) [7075] 

18-30 years 45,161 (15.9%) 
31-50 years 100,430 (35.4%) 
51-64 years 56,950 (20.1%) 
65-74 years 24,331 (8.6%) 
> 75 years 12,821 (4.5%) 
Unknown 30,605 (10.8%) 
N/Ab 58 (0.02%) 

Case Seriousness Serious 95,725 (33.8%) 
Non-serious 187,576 (66.2%) 

Case Outcome Fatal 1293 (0.5%) 
Not recovered 70,590 (24.9%) 
Recovered/Recovering 74,521 (26.3%) 
Recovered with sequelae 4645 (1.6%) 
Unknown 132,252 (46.7%) 

Presence of 
comorbiditiesd

Yes 24,132 (8.5%) 
No 259,169 (91.5%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Demographic information of all cases included in the safety database and received during the 
reporting interval are shown in Table 20. 

Table 20. Demographic Information - All Cases Received during the Reporting 
Interval 

MC 

Country/region of 
incidence: (*: 2::2% 
of all cases) 

Gender 

Age (years) 

Age Range 

Case Seriousness 

Case Outcome 

Presence of 
comorbiditiesd 

Characteristics 

Yes 
No 
Austria* 
Sweden* 
Germany* 
United States* 
France* 
Japan* 
Portugal* 
Norway* 
Denmark* 
Poland* 
Belgium* 
Finland* 
Other countries 
Female 
Male 
Unknown/No Data 
N 
Min-Max 
Mean 
Median 
:S 17 years 

0 to 27 davs 
28 days to 23 months 
2-11 vears 
12-J lyears 

18-30 years 
3 1-50 years 
5 1-64 years 
65-74 years 
> 75 years 
Unknown 
N/Ab 
Serious 
Non-serious 
Fatal 
Not recovered 
Recovered/Recovering 
Recovered with sequelae 
Unknown 
Yes 
No 
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All 
No. of Cases (%8) 

N= 283,301 
143,910 (50.8%) 
139,391 (49.2%) 
61 ,294 (21 .6%) 
35,55 1 (12.5%) 
27,216 (9.6%) 
22,348 (7.9%) 
18,821 (6.6%) 
12,893 (4.6%) 
12,135 (4.3%) 
1 1 ,845 (4.2%) 
1 1 ,346 (4.0%) 
7,367 (2.6%) 
6,762 (2.4%) 
5,65 1 (2.0%) 

50,072 (17.7%) 
172,685 (61 .0%) 
82,995 (29.3%) 
27,621 (9.7%) 

250, 121 
1 Day - 1 1 1  Years 

44.7 
44.0 

12,945 (4.6%) f12,760lc 

62 <0.02%) r61 
276 (0. 1  %) f1681 

5526 (2.0%) r55 1 1 1  
7081 (2.5%) r7075l 

45,161 (15.9%) 
100,430 (35.4%) 
56,950 (20. l % ) 
24,331 (8.6%) 
12,821 (4.5%) 

30,605 (10.8%) 
58 (0.02%) 

95,725 (33.8%) 
187,576 (66.2%) 

1293 (0.5%) 
70,590 (24.9%) 
74,521 (26.3%) 

4645 (1.6%) 
132,252 (46.7%) 
24, 132 (8.5%) 

259,169 (91 .5%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 20. Demographic Information — All Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases CM 

N= 283,301 
Original BNT162b2e 272,071 (96.0%) 
Bivalents BNT162b2 + BNT162b2 BA.1 Omi 4860 (1.7%) 

BNT162b2 + BNT162b2 BA.4/BA.5 Omi 8802 (3.1%) 
Vaccine series Primary 219,368 (77.4%) 

Boosters 63,933 (22.6%) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases: Age range only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual sections due to case-by-case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in Section 
16.4.2. 
e. Includes BNT162b2 (272,070) and BNT162b2s01 (1) 
MC = medically confirmed; N = number; Min = minimum; Max = maximum; N/A = not applicable 

Data about race and ethnicity are displayed in Appendix 2.2.5. 

6.3.1.1.1. Unlocked Cases 

A total of 1106 (0.4%) unlocked28 case reports (7 from CT and 1099 from PM) containing 
4014 events fulfilled criteria for inclusion in this PSUR, compared to 2441 (0.5%) case 
reports retrieved in the PSUR #3. 

6.3.1.2. General Overview - Clinical Trial Data 

A total of 309 case reports containing 381 events fulfilled criteria for inclusion in this PSUR 
reporting period, compared to 668 case reports retrieved in the PSUR #3. Demographic 
information of all CT cases29 included in the safety database and received during the 
reporting interval are shown in Table 21. Among these 309 CT cases, 223 cases involved 
BNT162b2 [including BNT162b2 (222) and BNT162b2s01 (1)], and no cases involved 

28 Unlocked cases are those cases either in the Drug Safety Unit, Primary Review or the Medical Review 
workflows that are not yet in the Distribution workflow, which locks the cases, and the system automatically 
runs reporting rules, schedules and subsequently generates expedited reports as appropriate. 

29 Clinical Trial cases include: 
- 296 cases originated from 6 interventional trials (C4591001, C4591001-OPENLABEL, C4591007, 

C4591007-OPENLABEL, C4591024, C4591030, C4591031, C4591031-OPENLABEL, C4591044) for 
which BioNTech is the Sponsor and Pfizer acts as lead development party; and 

- 13 cases from 2 BioNTech interventional trials (BNT162-14 and BNT162-17). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 20. Demographic Information - All Cases Received during the Reporting 
Interval 

Characteristics 

Original BNT162b2° 

Bivalents BNT162b2 + BNT162b2 BA.1 Omi 
BNT162b2 + BNT162b2 BA.4/BA.5 Omi 

Vaccine series Primarv 
Boosters 

a. The swn of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases: Age range only applies to post-birth subjects. 

All 
No. of Cases (%8) 

N= 283,301 
272,071 (96.0%) 

4860 (1.7%) 
8802 (3.1%) 

219,368 (77.4%) 
63,933 (22.6%) 

c. Nwnbers of squared brackets include nwnber of participants/subjects who received BNTl 62b2. Nwnbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Nwnber of cases reported in this table may not match with nwnber of cases evaluated in 
individual sections due to case-by-case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in Section 
16.4.2. 
e. Includes BNT162b2 (272,070) and BNT162b2s01 (1) 
MC = medically confirmed; N = nwnber; Min = minimwn; Max = maximwn; NJ A = not applicable 

Data about race and ethnicity are displayed in Appendix 2.2.5. 

6.3.1.1.1. Unlocked Cases 
A total of 1106 (0.4%) unlocked28 case reports (7 from CT and 1099 from PM) containing 
4014 events fulfilled criteria for inclusion in this PSUR, compared to 2441 (0.5%) case 
reports retrieved in the PSUR #3. 

6.3.1.2. General Overview - Clinical Trial Data 
A total of 309 case reports containing 381 events fulfilled criteria for inclusion in this PSUR 
reporting period, compared to 668 case reports retrieved in the PSUR #3. Demographic 
information of all CT cases29 included in the safety database and received during the 
reporting interval are shown in Table 21. Among these 309 CT cases, 223 cases involved 
BNT162b2 [including BNT162b2 (222) and BNT162b2s01 (1)], and no cases involved 

28 Unlocked cases are those cases either in the Drug Safety Unit, Primary Review or the Medical Review 
workflows that are not yet in the Distribution workflow, which locks the cases, and the system automatically 
runs reporting rules, schedules and subsequently generates expedited reports as appropriate. 

29 Clinical Trial cases include: 
- 296 cases originated from 6 interventional trials (C4591001, C4591001-OPENLABEL, C4591007, 

C4591007-OPENLABEL, C4591024, C4591030, C4591031, C4591031-OPENLABEL, C4591044) for 
which BioNTech is the Sponsor and Pfizer acts as lead development party; and 
13 cases from 2 BioNTech interventional trials (BNT162-14 and BNT162-17). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

BNT162b2 + Omi BA.1 and BNT162b2 + Omi BA.4/BA.5. In addition, there were 81 cases 
reported from blinded therapy and 5 cases from placebo. 

Table 21. Demographic Information — All CT Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases 

(%a) 

N=309 

BNT162b2 
No. of Cases 

(%a) 

N=223 

Blinded 
Therapy 

No. of Cases 
(%a)

N=81 

Placebo 
No. of Cases 

(%5 

N=5 

Country/region 
of incidence 

United States 219 (70.9%) 159 (71.3%) 59 (72.8%) 1 (20.0%) 
Brazil 23 (7.4%) 17 (7.6%) 6 (7.4%) -
Poland 18 (5.8%) 11 (4.5%) 8 (9.9%) -
South Africa 11 (3.6%) 11 (4.9%) - -
Argentina 9 (2.9%) 9 (4.0%) - -
New Zealand 8 (2.6%) 5 (2.2%) - 3 (60.0%) 
Other countries 21 (6.8%) 12 (5.4%) 8 (9.9%) 1 (20.0%) 

Gender Female 145 (46.9%) 104 (46.6%) 37 (45.7%) 4 (80.0%) 
Male 162 (52.4%) 117 (52.5%) 44 (54.3%) 1 (20.0%) 
No Data 2 (0.6%) 2 (0.9%) - -

Age (years) N 307 221 81 5 
Min-Max 7 months - 87 

years 
1 - 87 years 7 months - 82 

years 
24 —52 years 

Mean 40.0 43.9 29.4 41.8 
Median 45 51 12 43 

Age Range 5 17 years 107 (34.6%) 
[1071C 

62 (27.8%) 
[621C 

45 (55.6%) 
[451C 

-

0 to 27 days - [-1 - I--1 - [-1 - I--1 
28 days to 23 
months 

22 (7.1%) [22] 9 (4.0%) [9] 13 (16.0%) [13] - [-1 

2-11 years 74 (23.9%) [741 48 (21.5%) [48] 26 (32.1%) [26] - I--1 
12-17 years 11 (3.6%) [11] 5 (2.2%) [5] 6 (7.4%) [6] - [-] 

18-30 years 9 (2.9%) 6 (2.7%) 2 (2.5%) 1 (20.0%) 
31-50 years 51 (16.5%) 40 (17.9%) 8 (9.9%) 3 (60.0%) 
51-64 years 58 (18.8%) 46 (20.6%) 11 (13.6%) 1 (20.0%) 
65-74 years 47 (15.2%) 40 (17.9%) 7 (8.6%) -
> 75 years 35 (11.3%) 27 (12.1%) 8 (9.9%) -
Unknown - - - -
N/A" 2 (0.6%) 2 (0.9%) - -

Case Outcome Fatal 28 (9.1%) 25 (11.2%) 2 (2.5%) 1 (20.0%) 
Not recovered 42 (13.6%) 30 (13.5%) 12 (14.8%) -
Recovered/ 
Recovering 

224 (72.5%) 157 (70.4%) 63 (77.8%) 4 (80.0%) 

Recovered with 
sequelae 

15 (4.9%) 11 (4.9%) 4 (4.9%) - 

Unknown - - - -
Presence of 
comorbiditiesd 

Yes 118 (38.2%) 91 (40.8%) 26 (32.1%) 1 (20.0%) 
No 191 (61.8%) 132 (59.2%) 55 (67.9%) 4 (80.0%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

BNT162b2 + Omi BA. 1 and BNT162b2 + Omi BA.4/BA.5. In addition, there were 8 1  cases 
reported from blinded therapy and 5 cases from placebo. 

Table 21. Demographic Information - All CT Cases Received during the Reporting 
Interval 

Characteristics 

Country/region United States 
of incidence Brazil 

Poland 
South Africa 
Argentina 
New Zealand 
Other countries 

Gender Female 
Male 
No Data 

Age (years) N 
Min-Max 

Mean 
Median 

Age Range :S 17 years 

0 to 27 davs 
28 days to 23 
months 
2-11 vears 
12-J lyears 

18-30 years 
31-50 years 
51-64 years 
65-74 years 
> 75 years 
Unknown 
N/Ab 

Case Outcome Fatal 
Not recovered 
Recovered/ 
Recovering 
Recovered with 
sequelae 
Unknown 

Presence of Yes 
comorbiditiesd No 

All 
No. of Cases 

(%·) 
N=309 

219 (70.9%) 
23 (7.4%) 
18 (5.8%) 
11 (3.6%) 
9 (2.9%) 
8 (2.6%) 
21 (6.8%) 

145 (46.9%) 
162 (52.4%) 

2 (0.6%) 
307 

7 months - 87 
years 
40.0 
45 

107 (34.6%) 
rio11c 

- r-1 
22 (7.1%) [22] 

74 (23.9%) r141 
11 (3.6%) D ll 

9 (2.9%) 
51 (16.5%) 
58 (18.8%) 
47 (15.2%) 
35 (11.3%) 

-
2 (0.6%) 
28 (9.1%) 
42 (13.6%) 
224 (72.5%) 

15 (4.9%) 

-
118 (38.2%) 
191 (61.8%) 

BNT162b2 
No. of Cases 

(%·) 
N=223 

159 (71.3%) 
17 (7.6%) 
11 (4.5%) 
11 (4.9%) 
9 (4.0%) 
5 (2.2%) 
12 (5.4%) 

104 (46.6%) 
117 (52.5%) 

2 (0.9%) 
221 

1 - 87 years 

43.9 
51 

62 (27.8%) 
r621 c 

- r-1 
9 (4.0%) [9] 

48 c21.5%) r481 
5 (2.2%) r51 

6 (2.7%) 
40 (17.9%) 
46 (20.6%) 
40 (17.9%) 
27 (12.1%) 

-
2 (0.9%) 

25 (11.2%) 
30 (13.5%) 
157 (70.4%) 

11 (4.9%) 

-
91 (40.8%) 
132 (59.2%) 
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Blinded Placebo 
Therapy No. of Cases 

No. of Cases (%a) 
(%a) N=5 
N=81 

59 (72.8%) 1 (20.0%) 
6 (7.4%) -
8 (9.9%) -

- -
- -
- 3 (60.0%) 

8 (9.9%) 1 (20.0%) 
37 (45.7%) 4 (80.0%) 
44 (54.3%) 1 (20.0%) 

- -
81 5 

7 months - 82 24 - 52 years 
years 
29.4 41.8 
12 43 

45 (55.6%) -
r45l c 

- r-1 - r-1 
13 (16.0%) [13] - [-] 

26 (32. I%) r261 - r-1 
6 (7.4%) r61 - r-1 

2 (2.5%) 1 (20.0%) 
8 (9.9%) 3 (60.0%) 

11 (13.6%) 1 (20.0%) 
7 (8.6%) -
8 (9.9%) -

- -
- -

2 (2.5%) 1 (20.0%) 
12 (14.8%) -
63 (77.8%) 4 (80.0%) 

4 (4.9%) -

- -
26 (32.1%) 1 (20.0%) 
55 (67.9%) 4 (80.0%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 21. Demographic Information — All CT Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases 

(04 a)

N=309 

BNT162b2 
No. of Cases 

(04 a)

N=223 

Blinded 
Therapy 

No. of Cases 
(04 a)

N=81 

Placebo 
No. of Cases 

(04 a)

N=5 

Vaccine series Primary 85 (27.5%) 36 (16.1%) 44 (54.3%) 5 (100%) 
Hooster3° 224 (72.5%) 187 (83.9%) 37 (45.7%) - 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases: Age range only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual Sections due to case-by-case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in 
Section 16.4.2. 
N = number; Min = minimum; Max = maximum 

During the reporting period, in the CT dataset, the number of male participants was slightly 
higher than female (52.4% vs 46.9%); the number of SAEs experienced by male participants 
is slightly higher than female (199 vs 178). The number of SAEs reported in males was 
higher than in females through all age groups, except for the 31 — 50 age group, both for 
primary and booster administration. Data in 18 — 30 years age group was too little to be 
evaluated in both primary series and boosters (Figure 1). 

3° Search criteria: Age in Years >4 years or Age Group = "CHILD" and Dose number ≥ 3 and Dose 
Description text including the term "BOOSTER" OR LLT equal to BOOSTER. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 21. Demographic Information - All CT Cases Received during the Reporting 
Interval 

Characteristics All BNT162b2 Blinded 
No. of Cases No. of Cases Therapy 

(%·) (%·) No. of Cases 
N=309 N=223 (%·) 

N=81 
Vaccine series I Primary 85 (27.5%) 36 (16. 1%) 44 (54.3%) 

I Booster3° 224 (72.5%) 187 (83.9%) 37 (45.7%) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases: Age range only applies to post-birth subjects. 

Placebo 
No. of Cases 

(%·) 
N=5 

5 (100%) 
-

c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual Sections due to case-by-case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in 
Section 16.4.2. 
N = number; Min = minimum; Max = maximum 

During the reporting period, in the CT dataset, the number of male participants was slightly 
higher than female (52.4% vs 46.9%); the number of SAEs experienced by male participants 
is slightly higher than female (199 vs 178). The number of SAEs reported in males was 
higher than in females through all age groups, except for the 31 -50 age group, both for 
primary and booster administration. Data in 18 - 30 years age group was too little to be 
evaluated in both primary series and boosters (Figure 1 ). 

30 Search criteria: Age in Years >4 years or Age Group = "CHILD" and Dose number � 3 and Dose 
Description text including the term "BOOSTER" OR LLT equal to BOOSTER. 
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Figure 1. Clinical Trial Data: Number of SAEs by Age Group in Primary Series Cases 
and Boosters Cases by Vaccine Type 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Figure 1. Clinical Trial Data: Number of SAEs by Age Group in Primary Series Cases 
and Boosters Cases by Vaccine Type 
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The overall of case outcomes, case outcomes by gender and age group in primary series and 
boosters clinical trial cases are presented in Figure 2 through Figure 4. Overall, the 
proportion of BNT162b2 boosters cases is higher than cases with primary series, and this is 
also reflected among the cases with a fatal outcome (Figure 2). A slightly higher number of 
male participants [primary series (3), boosters (15)] than female participants [primary series 
(0), boosters (7)] experienced a fatal outcome, and more male than female participants had 
case outcomes not recovered [primary series (2) and boosters (16) in male vs. primary (0) 
and boosters (12) in female], and recovered with sequelae [primary series (2) and boosters 
(5) in male vs. primary (0) and boosters (4) in female]; whereas the numbers of case 
outcomes with recovered/recovering [primary series (15) and boosters (59) in male vs. 
primary (14) and boosters (67) in female] in male participants were slightly lower than those 
in female participants (Figure 3). In addition, the age group 31-50 years is most represented 
across the case outcomes of recovered/recovering (9) in primary series; while the age group ≤ 
17 years is most frequently reported in boosters with the case outcome recovered/recovering. 
Among the cases with a fatal outcome, most cases were presented in the age groups 51-64 
years and 65-74 years. In both primary and boosters, most of the cases had a favourable 
outcome across all age groups at the time of reporting (Figure 4). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

80 

70 

60 

::i 50 

! 40 
-

Q, 

1 30 

20 

10 

0 

37 

L@ss than or 
equal to 17 

years 

t,t FEMALE 

11 

l.S · 30  3-1 • 50 
years. vears 

MALE 

24 

51 � 64 
years 

NO OAT.A 

20 

65 • 74, 
years 

1 6  

Great@r 
than or 

equal to 75 
yea rs 

N/A • age 
rarige only 
applies to 
post-birth 
patient! 

The overall of case outcomes, case outcomes by gender and age group in primary series and 
boosters clinical trial cases are presented in Figure 2 through Figure 4. Overall, the 
proportion ofBNT162b2 boosters cases is higher than cases with primary series, and this is 
also reflected among the cases with a fatal outcome (Figure 2). A slightly higher number of 
male participants [primary series (3), boosters (15)] than female participants [primary series 
(0), boosters (7)] experienced a fatal outcome, and more male than female participants had 
case outcomes not recovered [primary series (2) and boosters ( 16) in male vs. primary (0) 
and boosters (12) in female], and recovered with sequelae [primary series (2) and boosters 
(5) in male vs. primary (0) and boosters (4) in female]; whereas the numbers of case 
outcomes with recovered/recovering [primary series (15) and boosters (59) in male vs. 
primary (14) and boosters (67) in female] in male participants were slightly lower than those 
in female participants (Figure 3). In addition, the age group 31-50 years is most represented 
across the case outcomes of recovered/recovering (9) in primary series; while the age group :::; 
1 7 years is most frequently reported in boosters with the case outcome recovered/recovering. 
Among the cases with a fatal outcome, most cases were presented in the age groups 51 -64 
years and 65-7 4 years. In both primary and boosters, most of the cases had a favourable 
outcome across all age groups at the time ofreporting (Figure 4). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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Figure 2. Clinical Trial Data: Overall Case Outcome in Primary Series Cases and 
Boosters Cases by Vaccine Type 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Figure 2. Clinical Trial Data: Overall Case Outcome in Primary Series Cases and 
Boosters Cases by Vaccine Type 
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Figure 3. Clinical Trial Data: Overall Case Outcome by Gender in Primary Series 
Cases and Boosters Cases by Vaccine Type 
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19 June 2022 through 18 December 2022 

Figure 3. Clinical Trial Data: Overall Case Outcome by Gender in Primary Series 
Cases and Boosters Cases by Vaccine Type 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Figure 4. Clinical Trial Data: Overall Case Outcome by Age Group and Vaccine Type 
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The summary of medical history reported in the CT cases is provided in Table 22. All co-
suspect medications were singularly reported during the reporting period. 
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Reporting Period 
19 June 2022 through 18 December 2022 

Figure 4. Clinical Trial Data: Overall Case Outcome by Age Group and Vaccine Type 
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The summary of medical history reported in the CT cases is provided in Table 22. All co­
suspect medications were singularly reported during the reporting period . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 22. Clinical Trial Data: Medical History 

Most frequently reported (≥2%) medical history (HLGT): 

Medical History (HLGT) Number of HLGT 
Vascular hypertensive disorders 86 
Lipid metabolism disorders 61 
Allergic conditions 44 
Glucose metabolism disorders (incl diabetes mellitus) 

41 each 
Bronchial disorders (excl neoplasms) 
Appetite and general nutritional disorders 37 
Joint disorders 35 
Gastrointestinal motility and defaecation conditions 33 
Infections - pathogen unspecified 

31 each 
Depressed mood disorders and disturbances 
Lifestyle issues 27 
Obstetric and gynaecological therapeutic procedures 23 
Gastrointestinal therapeutic procedures 22 
Coronary artery disorders 

20 each 
Prostatic disorders (excl infections and inflammations) 
Viral infectious disorders 

19 each 
Musculoskeletal and connective tissue disorders NEC 
Headaches 
Anxiety disorders and symptoms 
Thyroid gland disorders 

18 each Peripheral neuropathies 
Bone and joint therapeutic procedures 
Cardiac arrhythmias 17 
Gallbladder disorders 16 
Sleep disorders and disturbances 

15 each 
Epidermal and dermal conditions 
Hepatobiliary therapeutic procedures 
Therapeutic procedures and supportive care NEC 
Vascular therapeutic procedures 
Respiratory disorders NEC 

14 each Upper respiratory tract disorders (excl infections) 
Nervous system, skull and spine therapeutic procedures 
General system disorders NEC 

12 each 
Musculoskeletal and connective tissue deformities (incl intervertebral disc disorders) 
Age related factors 11 each 
Head and neck therapeutic procedures 
Heart failures 

10 each Anterior eye structural change, deposit and degeneration 
Muscle disorders 
Seizures (incl subtypes) 9 each 
Sexual function and fertility disorders 
Abdominal hernias and other abdominal wall conditions 

8 each 
Bacterial infectious disorders 
Bone and joint injuries 
Manic and bipolar mood disorders and disturbances 
Psychiatric disorders NEC 
Arteriosclerosis, stenosis, vascular insufficiency and necrosis 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Table 22. Clinical Trial Data: Medical History 

Reporting Period 
19 June 2022 through 18 December 2022 

Most frequently reported �%) medical history (HLGT): 

Medical Historv (HLGT) 
Vascular hypertensive disorders 
Lipid metabolism disorders 
Allergic conditions 
Glucose metabolism disorders (incl diabetes mellitus) 
Bronchial disorders ( excl neoplasms) 
Appetite and general nutritional disorders 
Joint disorders 
Gastrointestinal motility and defaecation conditions 
Infections - pathogen unspecified 
Depressed mood disorders and disturbances 
Lifestyle issues 
Obstetric and gynaecological therapeutic procedures 
Gastrointestinal therapeutic procedures 
Coronary artery disorders 
Prostatic disorders (excl infections and inflammations) 
Viral infectious disorders 
Musculoskeletal and connective tissue disorders NEC 
Headaches 
Anxiety disorders and symptoms 
Thyroid gland disorders 
Peripheral neuropathies 
Bone and joint therapeutic procedures 
Cardiac arrhythmias 
Gallbladder disorders 
Sleep disorders and disturbances 
Epidermal and dermal conditions 
Hepatobiliarv therapeutic procedures 
Therapeutic procedures and supportive care NEC 
Vascular therapeutic procedures 
Respiratory disorders NEC 
Uooer respiratory tract disorders (excl infections) 
Nervous system, skull and spine therapeutic procedures 
General system disorders NEC 
Musculoskeletal and connective tissue deformities (incl intervertebral disc disorders) 
Age related factors 
Head and neck therapeutic procedures 
Heart failures 
Anterior eye structural change, deposit and degeneration 
Muscle disorders 
Seizures (incl subtypes) 
Sexual function and fertility disorders 
Abdominal hernias and other abdominal wall conditions 
Bacterial infectious disorders 
Bone and joint injuries 
Manic and bipolar mood disorders and disturbances 
Psychiatric disorders NEC 
Arteriosclerosis, stenosis, vascular insufficiency and necrosis 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 22. Clinical Trial Data: Medical History 

Medical History (HLGT) Number of HLGT 
Pregnancy, labour, delivery and postpartum conditions 
Hearing disorders 
Injuries NEC 
Cardiac and vascular investigations (excl enzyme tests) 
Nephropathies 

7 each 

Urinary tract signs and symptoms 
Uterine, pelvic and broad ligament disorders 
Renal and urinary tract therapeutic procedures 
Gastrointestinal signs and symptoms 
Lipid analyses 
Purine and pvrimidine metabolism disorders 
Bone disorders (excl congenital and fractures) 

6 each 

Neurological disorders NEC 
Cardiac therapeutic procedures 
Anaemias nonhaemolytic and marrow depression 
Myocardial disorders 
Hepatic and hepatobiliary disorders 
Central nervous system vascular disorders 
Spinal cord and nerve root disorders 

5 each 

Renal disorders (excl nephropathies) 
Eye therapeutic procedures 
Male genital tract therapeutic procedures 

Most frequently report (≥ 2%) medical history (PT): 

Medical History (PT) Number of PT 
Hypertension 86 
Type 2 diabetes mellitus 32 
Obesity 31 
Hyperlipidaemia 
Seasonal allergy 

30 each 

Depression 27 
Asthma 25 
Gastrooesophageal reflux disease 
Hypercholesterolaemia 22 each 
Osteoarthritis 
Benign prostatic hyperplasia 18 
Hypothyroidism 16 
Back pain 
Insomnia 

15 each 

Cholecystectomy 14 
Anxiety 
Coronary artery disease 

13 each 

Chronic obstructive pulmonary disease 
Neuropathy peripheral 11 each 
Rhinitis allergic 
Atrial fibrillation 
Cataract 10 
Cholelithiasis 

each 

Dyslipidaemia 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Table 22. Clinical Trial Data: Medical History 
Medical History (HLGT) 
Pregnancy, labour, delivery and postpartum conditions 
Hearing disorders 
Injuries NEC 
Cardiac and vascular investigations ( excl enzyme tests) 
N ephropathies 
Urinarv tract sims and symptoms 
Uterine, pelvic and broad ligament disorders 
Renal and urinarv tract therapeutic procedures 
Gastrointestinal signs and symptoms 
Lipid analyses 
Purine and ovrimidine metabolism disorders 
Bone disorders ( excl congenital and fractures) 
Neurological disorders NEC 
Cardiac therapeutic procedures 
Anaemias nonhaemolytic and marrow depression 
Myocardial disorders 
Hepatic and hepatobiliary disorders 
Central nervous system vascular disorders 
Spinal cord and nerve root disorders 
Renal disorders ( excl nephropathies) 
Eye therapeutic procedures 
Male genital tract therapeutic procedures 

Most frequently report � 2%) medical history (PT): 

Medical History (PT) 
Hvoertension 
Type 2 diabetes mellitus 
Obesity 
Hyperlipidaemia 
Seasonal allergy 
Depression 
Asthma 
Gastrooesophageal reflux disease 
Hvoercholesterolaemia 
Osteoarthritis 
Benign prostatic hyperplasia 
Hypothyroidism 
Back pain 
Insomnia 
Cholecystectomy 
Anxiety 
Coronary artery disease 
Chronic obstructive pulmonary disease 
Neuropathy peripheral 
Rhinitis allergic 
Atrial fibrillation 
Cataract 
Cholelithiasis 
Dyslipidaemia 

Number of PT 
86 
32 
3 1  

3 0  each 

27 
25 

22 each 

1 8  
1 6  

1 5  each 

14  

1 3  each 

1 1  each 

10  each 
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Reporting Period 
1 9  June 2022 through 1 8  December 2022 

Number ofHLGT 

7 each 

6 each 

5 each 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 22. Clinical Trial Data: Medical History 

Medical History (PT) 
Hysterectomy 
Postmenopause 
Caesarean section 
Clinical trial participant 
Migraine 
Appendicitis 
Cardiac failure congestive 
Drug hypersensitivity 
Food allergy 
Pregnancy 
Non-tobacco user 
Appendicectomy 
Eczema 
Headache 
Knee arthroplasty 
Myocardial infarction 
Sleep apnoea syndrome 
Urinary tract infection 
Tobacco user 
Arthralgia 
Blood cholesterol increased 
Constipation 
Coronary artery bypass 
Erectile dysfunction 
Gout 
Muscle spasms 
Tonsillectomy 
Bipolar disorder 
Bronchiolitis 
Carpal tunnel syndrome 
Cataract operation 
Cholecystitis 
Diarrhoea 
Intervertebral disc degeneration 
Nepbropathy 
Overweight 
Renal transplant 
Spinal osteoarthritis 

Number of PT 

10 each 

9 each 

8 each 

7 each 

6 each 

5 each 

COVID-19 medical history (PT, n = 13): 

COVID-19 Medical History (PT) Number of PT 
COVID-19 7 
COVID-19 immunisation 6 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Table 22. Clinical Trial Data: Medical History 
Medical History (PT) Number of PT 
Hysterectomy 10 each Postmenopause 
Caesarean section 
Clinical trial participant 9 each 
Migraine 
APPendicitis 
Cardiac failure congestive 8 each Drug hypersensitivity 
Food allergy 
Pregnancy 
Non-tobacco user 
Appendicectomy 
Eczema 
Headache 7 each 
Knee arthroplastv 
Myocardial infarction 
Sleep apnoea syndrome 
Urinarv tract infection 
Tobacco user 
Arthralgia 
Blood cholesterol increased 
Constipation 
Coronarv artery bypass 6 each 
Erectile dysfunction 
Gout 
Muscle spasms 
Tonsillectomy 
Bipolar disorder 
Bronchiolitis 
Carnal tunnel syndrome 
Cataract operation 
Cholecystitis 
Diarrhoea 5 each 
Intervertebral disc degeneration 
Nephropathy 
Overweight 
Renal transplant 
Spinal osteoarthritis 

COVID-19 medical history (PT, n = 13): 

COVID-19  Medical History (PT) 
COVID-19 
COVID-19 immunisation 

Number of PT 
7 
6 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Adverse Event Data 

During the reporting period, a total of 309 cases originated from CTs containing 381 events 
were reported. 

The MedDRA SOCs containing the greatest number of reported events31 (>3%) from clinical 
trial data in the reporting period were Infections and infestations (89), Injury, poisoning and 
procedural complications (39), Cardiac disorders (37), Neoplasms benign, malignant and 
unspecified (incl cysts and polyps), Nervous system disorders (30 each), General disorders 
and administration site conditions, Respiratory, thoracic and mediastinal disorders (25 each), 
Gastrointestinal disorders (16), Pregnancy, puerperium and perinatal conditions (13), 
Musculoskeletal and connective tissue disorders (12), Psychiatric disorders (10), and 
Hepatobiliary disorders (9). 
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In primary series, the most frequently (> 2%) reported PTs included Atrial fibrillation (4), 
Concussion, Condition aggravated, Diverticulitis, Myocardial infarction (3 each), Back pain, 
Cardiac failure congestive, Cholecystitis acute, Cholelithiasis, Death, Osteoarthritis, 
Pulmonary tuberculosis, and Respiratory syncytial virus bronchiolitis (2 each); while in 
boosters, the most frequently (> 2%) reported PTs included Pneumonia (8), Condition 
aggravated, Respiratory syncytial virus infection (7 each), Suicidal ideation, and Urinary 
tract infection (5 each). 

A total of 381 SAEs were reported in 309 cases originated from 8 CTs, compared to 879 
SAEs in 668 cases originated from 9 CTs retrieved in the PSUR #3. 

The overall safety evaluation includes a review of the most frequently reported serious events 
by SOC and PT for events reported in >2% of all clinical trial cases during the reporting 
interval as compared to the cumulative period through 18 December 2022, as summarised in 
Table 23. 

31 Of note, multiple adverse events may be reported in a single case. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Adverse Event Data 

Reporting Period 
19 June 2022 through 18 December 2022 

During the reporting period, a total of 309 cases originated from CTs containing 381 events 
were reported. 

The MedDRA SOCs containing the greatest number of reported events31  (�3%) from clinical 
trial data in the reporting period were Infections and infestations (89), Injury, poisoning and 
procedural complications (39), Cardiac disorders (37), Neoplasms benign, malignant and 
unspecified (incl cysts and polyps), Nervous system disorders (30 each), General disorders 
and administration site conditions, Respiratory, thoracic and mediastinal disorders (25 each), 
Gastrointestinal disorders (16), Pregnancy, puerperium and perinatal conditions (13), 
Musculoskeletal and connective tissue disorders (12), Psychiatric disorders (10), and 
Hepatobiliary disorders (9). 

In primary series, the most frequently (� 2%) reported PTs included Atrial fibrillation (4), 
Concussion, Condition aggravated, Diverticulitis, Myocardial infarction (3 each), Back pain, 
Cardiac failure congestive, Cholecystitis acute, Cholelithiasis, Death, Osteoarthritis, 
Pulmonary tuberculosis, and Respiratory syncytial virus bronchiolitis (2 each); while in 
boosters, the most frequently (� 2%) reported PTs included Pneumonia (8), Condition 
aggravated, Respiratory syncytial virus infection (7 each), Suicidal ideation, and Urinary 
tract infection (5 each). 

A total of 381 SAEs were reported in 309 cases originated from 8 CTs, compared to 879 
SAEs in 668 cases originated from 9 CTs retrieved in the PSUR #3 . 

The overall safety evaluation includes a review of the most frequently reported serious events 
by SOC and PT for events reported in �2% of all clinical trial cases during the reporting 
interval as compared to the cumulative period through 18 December 2022, as summarised in 
Table 23 . 

31 Of note, multiple adverse events may be reported in a single case . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 23. Clinical Trial Data: Serious Events Reported in ≥2% Cases 

Reporting Period 
19 Jun 2022 - 18 Dec 2022 

Cumulatively through 
18 Dec 2022 

MedDRA SOC 
MedDRA PT 

All Cases' 
(N=309) 

AEs (n=381) 

BNT162b2/b2s 
01/BT Cases 

(N=304) 
AEs (n=376) 

All Cases' 

(N=2724) 
AEs (n=3578) 

BNT162b1/BNT1 
62b2/BNT162b2s 
01/BNT162b3/BN 
T162c2/BT Cases 

(N=2576) 
AEs (n=3384) 

n b (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) 
General disorders and administration site conditions 

Condition aggravated 10 (3.2%) 10 (3.3%) 90 (3.3%) 83 (3.2%) 
Infections and infestations 

Pneumonia 9 (2.9%) 9 (3.0%) 65 (2.4%) 65 (2.5%) 
Respiratory syncytial virus infection 7 (2.3%) 7 (2.3%) 9 (0.3%) 9 (0.3%) 

a. Includes BNT162b2, BNT162b2s01, Blinded Therapy, and Placebo. 
b. Reporting proportion calculated as n/N (% of cases) in the current reporting period or cumulatively. 
c. Includes BNT162b1, BNT162b2, BNT162b2s01, BNT162b3, BNT162c2, Blinded Therapy, and Placebo. The variant 
vaccines bl and c2 are study drugs in study BNT162-01, b2s01 in Study BNT162-14 and b3 in Study BNT162-04, 
respectively. Please refer to Section 7 for details on these studies. 
AE = Adverse Event; AERP = Adverse Event Reporting Proportion; BT = Blinded Therapy; MedDRA = Medical 
Dictionary for Regulatory Activities; N =Number of cases; n = Number of events; PT = Preferred Term; SOC = Summary 
Organ Class 

During the reporting period, the most frequently reported SAEs in the clinical trials are 
unexpected32 per the current IB (Version 9.0, dated 18 September 2022). Among these most 
frequently reported SAEs in all CT dataset, the reporting proportion of the PT Pneumonia 
(2.9%) and Respiratory syncytial virus infection (2.3%) during the reporting interval was 
higher compared to their proportions in the cumulative dataset (2.4% and 0.3%, 
respectively). Upon review, all frequently reported SAEs during the reporting interval are 
assessed as unrelated by the investigator and the Sponsor. Event outcomes were 
resolved/resolving (20), not resolved (5), and resolved with sequelae (1). 

Conclusion 

Based on the review of the CT cases, no new safety issues were identified. 

32 Section 7.8.1 Adverse reactions. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 23. Clinical Trial Data: Serious Events Reported in �2% Cases 
Reporting Period Cumulatively through 

19 Jun 2022 - 18 Dec 2022 
MedDRA SOC All Cases a BNT162b2/b2s 

MedDRA PT (N=309) 01/BT Cases 
AEs (n=381) (N=304) 

AEs (n=376) 

n h (AERP, %) n (AERP, %) 
General disorders and administration site conditions 

Condition aggravated IO  (3.2%) IO (3.3%) 

Infections and infestations 
Pneumonia 9 (2.9%) 9 (3.0%) 

Respiratory svncvtial virus infection 7 (2.3%) 7 (2.3%) 
a. Includes BNT 162b2, BNTl 62b2s01 , Blinded Therapy, and Placebo. 

18 Dec 2022 
All Cases • BNT162bl/BNT1 
(N=2724) 62b2/BNT162b2s 

AEs (n=3578) 01/BNT162b3/BN 
T162c2/BT Cases 

(N=2576) 
AEs (n=3384) 

n (AERP, %) n (AERP, %) 

90 (3.3%) 83 (3.2%) 

65 (2.4%) 65 (2.5%) 

9 (0.3%) 9 (0.3%) 

b. Reporting proportion calculated as n/N (% of cases) in the current reporting period or cumulatively. 
c. Includes BNT162bl ,  BNT162b2, BNT162b2s01,  BNT162b3, BNT162c2, Blinded Therapy, and Placebo. The variant 
vaccines bl and c2 are study drugs in study BNT162-01,  b2s01 in Study BNT162-14 and b3 in Study BNT162-04, 
respectively. Please refer to Section 7 for details on these studies. 
AE = Adverse Event; AERP = Adverse Event Reporting Proportion; BT = Blinded Therapy; MedDRA = Medical 
Dictionary for Regulatory Activities; N = Number of cases; n = Number of events; PT = Preferred Term; SOC = Summary 
Organ Class 

During the reporting period, the most frequently reported SAEs in the clinical trials are 
unexpected32 per the current IB (Version 9.0, dated 18 September 2022). Among these most 
frequently reported SAEs in all CT dataset, the reporting proportion of the PT Pneumonia 
(2.9%) and Respiratory syncytial virus infection (2.3%) during the reporting interval was 
higher compared to their proportions in the cumulative dataset (2.4% and 0.3%, 
respectively). Upon review, all frequently reported SAEs during the reporting interval are 
assessed as unrelated by the investigator and the Sponsor. Event outcomes were 
resolved/resolving (20), not resolved (5), and resolved with sequelae (1). 

Conclusion 

Based on the review of the CT cases, no new safety issues were identified. 

32 Section 7.8.1 Adverse reactions . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

6.3.1.3. General Overview - Post-Authorisation Data 

In the PRAC AR of the PSUR #3 (Procedure EMEA/H/C/PSUSA/00010898/202206), the 
following request was made: In future PSURs, the MAH should only report on the number of 
processed cases downloaded from EudraVigilance if the percentage processed cases of the 
total downloaded cases decreases below 99% as presented in the current 3rd PSUR. 

Response 

The number of cases downloaded from EudraVigilance is included in this Section. During 
the reporting period, 214,324 cases were downloaded from EudraVigilance and 213,812 
cases (99.8% of the total downloaded cases) were included in the data tabulations presented 
in the PSUR. Please refer to Appendix 5.2 for more details. 

A total of 282,992 case reports (including 213,812 downloaded from EudraVigilance) 
containing 838,865 events fulfilled criteria for inclusion in this PSUR reporting period, 
compared to 507,683 case reports retrieved in the PSUR #3. Demographic information of all 
PM cases included in the safety database and received during the reporting interval are 
shown in Table 24. 

Table 24. Demographic Information — All PM Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases 

(%a) 
N=282,992 

BNT162b2 
No. of Cases 

(%a) 
N=271,848 

BNT162b2 
+ Omi BA.1 
No. of Cases 

(%a) 
N=4861 

BNT162b2 
+ Omi 

BA.4/BA.5 
No. of Cases 

(%a) 

N=8802 
MC Yes 143,601 (50.7%) 138,757 (51.0%) 1182 (24.3%) 5541 (63.0%) 

No 139,391 (49.3%) 133,091 (49.0%) 3679 (75.9%) 3261 (37.0%) 
Country/region 
of incidence 
(≥2% of all 
cases) 

Austria 61,294 (21.7%) 61,122 (22.5%) 47 (1.0%) 131 (1.5%) 
Sweden 35,551 (12.6%) 35,400 (13.0%) 130 (2.7%) 38 (0.4%) 
Germany 27,212 (9.6%) 26,071 (9.6%) 284 (5.8%) 984 (11.2%) 
United States 22129 (7.8%) 18,715 (6.9%) - 5230 (59.4%) 
France 18,821 (6.7%) 18,500 (6.8%) 96 (2.0%) 254 (2.9%) 
Japan 12,893 (4.6%) 11118 (4.1%) 952 (19.6%) 1014 (11.5%) 
Portugal 12,135 (4.3%) 12,020 (4.4%) 60 (1.2%) 60 (0.7%) 
Norway 11,845 (4.2%) 11,763 (4.3%) 42 (0.9%) 42 (0.5%) 
Denmark 11,346 (4.0%) 11,269 (4.1%) 50 (1.0%) 43 (0.5%) 
Poland 7349 (2.6%) 7324 (2.7%) 23 (0.5%) 3 (0.03%) 
Belgium 6762 (2.4%) 6319 (2.3%) 391 (8.0%) 63 (0.7%) 
Finland 5645 (2.0%) 5615 (2.1%) 14 (0.3%) 22 (0.2%) 
Other countries 50,010 (17.7%) 46,612 (17.1%) 2772 (57.0%) 918 (10.4%) 

Gender Female 172,540 (61.0%) 166,306 (61.2%) 3253 (66.9%) 3820 (43.4%) 
Male 82833 (29.3%) 79,971 (29.4%) 1218 (25.1%) 2229 (25.3%) 
Unknown/No 
Data 

27,619 (9.8%) 25,571 (9.4%) 390 (8.0%) 2753 (31.3%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

6.3.1.3. General Overview - Post-Authorisation Data 

In the PRAC AR of the PSUR #3 (Procedure EMEA/H/C/PSUSA/00010898/202206), the 
following request was made: In future PSURs, the MAH should only report on the number of 
processed cases downloaded from Eudra Vigilance if the percentage processed cases of the 
total downloaded cases decreases below 99% as presented in the current 3rd PSUR. 

Response 

The number of cases downloaded from Eudra Vigilance is included in this Section. During 
the reporting period, 214,324 cases were downloaded from EudraVigilance and 213,812 
cases (99.8% of the total downloaded cases) were included in the data tabulations presented 
in the PSUR. Please refer to Appendix 5.2 for more details. 

A total of 282,992 case reports (including 213,812 downloaded from EudraVigilance) 
containing 838,865 events fulfilled criteria for inclusion in this PSUR reporting period, 
compared to 507,683 case reports retrieved in the PSUR #3. Demographic information of all 
PM cases included in the safety database and received during the reporting interval are 
shown in Table 24. 

Table 24. Demographic Information - All PM Cases Received during the Reporting 
Interval 

Characteristics 

MC Yes 
No 

Country/region Austria 
of incidence Sweden 
(�2% of all Germany 
cases) United States 

France 
Japan 
Portugal 
Norway 
Denmark 
Poland 
Belgium 
Finland 
Other countries 

Gender Female 
Male 
Unknown/No 
Data 

All BNT162b2 
No. of Cases No. of Cases 

(%·) (%·) 
N=282,992 N=271,848 

143,601 (50.7%) 138,757 (5 1 .0%) 
139,391 (49.3%) 133,091 (49.0%) 
61 ,294 (21 .7%) 61 , 122 (22.5%) 
35,551 (12.6%) 35,400 (13 .0%) 
27,212 (9.6%) 26,071 (9.6%) 
22129 (7.8%) 18,715 (6.9%) 
18,821 (6.7%) 18,500 (6.8%) 
12,893 (4.6%) 1 1 1 1 8  (4. 1%) 
12,135 (4.3%) 12,020 (4.4%) 
1 1 ,845 (4.2%) 1 1 ,763 (4.3%) 
1 1 ,346 (4.0%) 1 1 ,269 (4. 1%) 
7349 (2.6%) 7324 (2.7%) 
6762 (2.4%) 63 19 (2.3%) 
5645 (2.0%) 5615 (2. 1%) 

50,010 (17.7%) 46,612 (17.1%) 
172,540 (61 .0%) 166,306 (61 .2%) 
82833 (29.3%) 79,971 (29.4%) 
27,619 (9.8%) 25,571 (9.4%) 
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BNT162b2 BNT162b2 
+ Omi BA.1 + Omi 
No. of Cases BA.4/BA.5 

(%·) No. of Cases 
N=4861 (%a) 

N=8802 
1 182 (24.3%) 5541 (63.0%) 
3679 (75.9%) 3261 (37.0%) 

47 (1 .0%) 1 3 1  (1 .5%) 
130 (2.7%) 38 (0.4%) 
284 (5.8%) 984 (11 .2%) 

- 5230 (59.4%) 
96 (2.0%) 254 (2.9%) 

952 (19.6%) 1014 (1 1 .5%) 
60 (1 .2%) 60 (0.7%) 
42 (0.9%) 42 (0.5%) 
50 (1 .0%) 43 (0.5%) 
23 (0.5%) 3 (0.03%) 
391 (8.0%) 63 (0.7%) 
14 (0.3%) 22 (0.2%) 

2772 (57.0%) 918 (10.4%) 
3253 (66.9%) 3820 (43.4%) 
1218 (25.1%) 2229 (25 .3%) 
390 (8.0%) 2753 (3 1 .3%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 24. Demographic Information — All PM Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases 

(%a) 
N=282,992 

BNT162b2 
No. of Cases 

(%a) 
N=271,848 

BNT162b2 
+ Omi BA.1 
No. of Cases 

(%a) 
N=4861 

BNT162b2 
+ Omi 

BA.4/BA.5 
No. of Cases 

(%a) 
N=8802 

Age (years) N 249,814 242,262 3266 5548 
Min-Max 1 Day - 111 

years 
1 Day - 105 

years 
10 Days - 111 

years 
6 weeks - 101 

years 
Mean 44.7 44.5 50.6 53.8 
Median 44 44 51 57 

Age Range ≤ 17 years 12,838 (4.5%) 
[12,653]c 

12,453 (4.6%) 
[12,275] 

96 (2.0%) [91] 517 (5.9%) 
[515] 

0 to 27 days 62 (0.02%) [6] 60 (0.02%) [6] 2 (0.04%) [-] -
28 days to 23 
months 

254 (0.09%) 
[146] 

249 (0.09%) 
[145] 

2 (0.04%) [-] 7 (0.08%) [5] 

2-11 years 5452 (1.9%) 
[5437] 

5253 (1.9%) 
[5239] 

14 (0.3%) [13] 314 (3.6%) 
[314] 

12-17 years 7070 (2.5%) 
[7064] 

6891 (2.5%) 
[6885] 

78 (1.6%) [78] 196 (2.2%) 
[196] 

18-30 years 45,152 (16.0%) 44,459 (16.4%) 416 (8.6%) 410 (4.7%) 
31-50 years 100,379 (35.5%) 98,199 (36.1%) 1122 (23.1%) 1287 (14.6%) 
51-64 years 56,892 (20.1%) 54,973 (20.2%) 839 (17.3%) 1337 (15.2%) 
65-74 years 24,284 (8.6%) 22,887 (8.4%) 597 (12.3%) 1054 (12.0%) 
> 75 years 12,786 (4.5%) 11,617 (4.3%) 353 (7.3%) 1010 (11.5%) 
Unknown 30,605 (10.8%) 27,208 (10.0%) 1435 (29.5%) 3186 (36.2%) 
N/A" 56 (0.02%) 52 (0.02%) 3 (0.1%) 1 (0.01%) 

Case 
Seriousness 

Serious 95,416 (33.7%) 92,970 (34.2%) 1133 (23.3%) 1828 (20.8%) 

Non-serious 187,576 (66.3%) 178,878 (65.8%) 3728 (76.7%) 6974 (79.2%) 
Case Outcome Fatal 1265 (0.4%) 1135 (0.4%) 40 (0.8%) 98 (1.1%) 

Not recovered 70,548 (24.9%) 67,443 (24.8%) 2008 (41.3%) 1275 (14.5%) 
Recovered/ 
Recovering 

74,297 (26.3%) 70,894 (26.1%) 1657 (34.1%) 1943 (22.1%) 

Recovered with 
sequelae 

4630 (1.6%) 4558 (1.7%) 45 (0.9%) 36 (0.4%) 

Unknown 132,252 (46.7%) 127,818 (47.0%) 1111 (22.9%) 5450 (61.9%) 
Vaccine series Primary 219,283 (77.5%) 218,916 (80.5%) 293 (6.0%) 804 (9.1%) 

Boosters30 63,709 (22.5%) 52,932 (19.5%) 4568 (94.0%) 7998 (90.9%) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases-Age range only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual Sections due to case-by-case review that is not possible to implement in the overall dataset. 

During the reporting period, in the PM dataset the number of female subjects was 2.1 times 
higher than the number of male subjects (61.0% vs 29.3%); across the different age groups 
the ratio of female/male cases ranged between 1.1 in the less than or equal to 17 years to 2.6 
in the 18-30 years group. In both primary series and boosters cases, the percentage of SAEs 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 24. Demographic Information - All PM Cases Received during the Reporting 
Interval 

Characteristics All BNT162b2 BNT162b2 
No. of Cases No. of Cases + Omi BA.1 

(%·) (%·) No. of Cases 
N=282,992 N=271,848 (%·) 

N=4861 

Age (years) N 249,814 242,262 3266 
Min-Max 1 Day - 1 1 1  1 Day - 105 10 Days - 1 1 1  

years years years 
Mean 44.7 44.5 50.6 
Median 44 44 51  

Age Range :S 17 years 12,838 (4.5%) 12,453 (4.6%) 96 (2.0%) [91] 
r12,653lc r 12,2151 

0 to 27 davs 62 co.02%) r61 60 co.02%) r61 2 co.o4%) r-1 
28 days to 23 254 (0.09%) 249 (0.09%) 2 (0.04%) [-] 
months r I461 rI45l 
2-11 years 5452 (1 .9%) 5253 (1 .9%) 14 (0.3%) [13] 

r54371 r52391 
12-1 7years 7070 (2.5%) 6891 (2.5%) 78 (1 .6%) [78] 

[7064] [6885] 
18-30 years 45, 152 (16.0%) 44,459 (16.4%) 416 (8.6%) 
3 1-50 years 100,379 (35.5%) 98,199 (36. 1%) 1 122 (23. 1%) 
5 1-64 years 56,892 (20. 1%) 54,973 (20.2%) 839 (17.3%) 
65-74 years 24,284 (8.6%) 22,887 (8.4%) 597 (12.3%) 
> 75 years 12,786 (4.5%) 1 1 ,617 (4.3%) 353 (7.3%) 
Unknown 30,605 (10.8%) 27,208 (10.0%) 1435 (29.5%) 
N/Ah 56 (0.02%) 52 (0.02%) 3 (0. 1%) 

Case Serious 95,416  (33.7%) 92,970 (34.2%) 1 133 (23.3%) 
Seriousness 

Non-serious 187,576 (66.3%) 178,878 (65.8%) 3728 (76.7%) 
Case Outcome Fatal 1265 (0.4%) 1 135 (0.4%) 40 (0.8%) 

Not recovered 70,548 (24.9%) 67,443 (24.8%) 2008 (41 .3%) 
Recovered/ 74,297 (26.3%) 70,894 (26.1 %) 1657 (34.1%) 
Recovering 
Recovered with 4630 (1 .6%) 4558 (1 .7%) 45 (0.9%) 
sequelae 
Unknown 132,252 (46.7%) 127,8 18 (47.0%) 1 1 1 1  (22.9%) 

Vaccine series Primary 219,283 (77.5%) 218,916 (80.5%) 293 (6.0%) 
Boosters30 63,709 (22.5%) 52,932 (19.5%) 4568 (94.0%) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases-Age range only applies to post-birth subjects. 

BNT162b2 
+ Omi 

BA.4/BA.5 
No. of Cases 

(%·) 
N=8802 

5548 
6 weeks - 101 

years 
53.8 
57 

517 (5.9%) 
r5151 

-
7 (0.08%) [5] 

3 14 (3 .6%) 
r3 141 

196 (2.2%) 
[196] 

410 (4.7%) 
1287 (14.6%) 
1 337 (15.2%) 
1054 (12.0%) 
1010 (1 1 .5%) 
3 1 86 (36.2%) 

1 (0.01%) 
1828 (20.8%) 

6974 (79.2%) 
98 (1 . 1%) 

1275 (14.5%) 
1943 (22.1%) 

36 (0.4%) 

5450 (61 .9%) 
804 (9. 1%) 

7998 (90.9%) 

c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual Sections due to case-by-case review that is not possible to implement in the overall dataset. 

During the reporting period, in the PM dataset the number of female subjects was 2. 1 times 
higher than the number of male subjects (61.0% vs 29.3%); across the different age groups 
the ratio of female/male cases ranged between 1.1 in the less than or equal to 17 years to 2.6 
in the 18-30 years group. In both primary series and boosters cases, the percentage of SAEs 
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reported in females was higher than in males through the majority of age groups. Percentage 
of SAEs by age group and vaccine type in primary series and boosters dataset is presented in 
Table 25. 

Table 25. Post-Authorisation Data: Percentage of SAEs by Age Group and Vaccine 
Type in Primary Series and Boosters 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

reported in females was higher than in males through the majority of age groups. Percentage 
of SAEs by age group and vaccine type in primary series and boosters dataset is presented in 
Table 25. 

Table 25. Post-Authorisation Data: Percentage of SAEs by Age Group and Vaccine 
Type in Primary Series and Boosters 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 25. Post-Authorisation Data: Percentage of SAEs by Age Group and Vaccine 
Type in Primary Series and Boosters 

Bivalent 
BA.1 

Boa 

too 

100 

sus x, Link 

Bivalent 
BA.4/ 
BA.5 

50 

20 

10 

18 - 31 51- (yep Itn 

The summary of medical history and co-suspect medications reported in the PM cases is 
provided in Table 26 (all cases), in Table 27 (BNT162b2 Original cases), in Table 28 
(Bivalent BNT162b2 + Omi BA.1), and in Table 29 (Bivalent BNT162b2 + Omi 
BA.4/BA.5). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 25. Post-Authorisation Data: Percentage of SAEs by Age Group and Vaccine 
Type in Primary Series and Boosters 

Bivalent 
BA.1 

Bivalent 
BA.4/ 
BA.5 

The summary of medical history and co-suspect medications reported in the PM cases is 
provided in Table 26 (all cases), in Table 27 (BNT162b2 Original cases), in Table 28 
(Bivalent BNT162b2 + Omi BA. I), and in Table 29 (Bivalent BNT162b2 + Omi 
BA.4/BA.5) . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 26. Post-Authorisation Data: Medical History and Co-Suspect Medications -
All Cases 

Most frequently reported (?2%) medical history (HLGT): 

Medical History (HLGT) Number of HLGT 
Allergic conditions 12,291 
Viral infectious disorders 11,670 
Vascular hypertensive disorders 9512 
Bronchial disorders (excl neoplasms) 6537 
Thyroid gland disorders 4534 
Glucose metabolism disorders (incl diabetes mellitus) 4033 
General system disorders NEC 3919 
Epidermal and dermal conditions 3687 
Joint disorders 3333 
Obstetric and gynaecological therapeutic procedures 3288 
Therapeutic procedures and supportive care NEC 2740 
Lifestyle issues 2696 
Headaches 2327 
Infections - pathogen unspecified 2218 
Depressed mood disorders and disturbances 2164 
Gastrointestinal motility and defaecation conditions 2075 
Appetite and general nutritional disorders 1887 
Cardiac arrhythmias 1826 
Anxiety disorders and symptoms 1778 
Muscle disorders 1517 
Menstrual cycle and uterine bleeding disorders 1489 
Gastrointestinal inflammatory conditions 1412 
Neurological disorders NEC 1346 

Most frequently reported (?2%) medical history (PT): 

Medical History (PT) Number of PT 
Hypertension 9385 
Asthma 5532 
Drug hypersensitivity 3880 
Seasonal allergy 3573 
Hypersensitivity 2917 
Hypothyroidism 2470 
Pain 2039 
Depression 2014 
Diabetes mellitus 1801 
Food allergy 1694 
Migraine 1646 
Type 2 diabetes mellitus 1471 
Obesity 1397 

COVID-19 medical history (PT): 

COVID-19 Medical History (PT)  Number of PT 
COVID-19 9568 
Suspected COVID-19 548 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 26. Post-Authorisation Data: Medical History and Co-Suspect Medications -
All Cases 

Most frequently reported �%) medical history (HLGT): 

Medical History (HLGT) Number ofHLGT 
Allergic conditions 12,291 
Viral infectious disorders 11,670 
Vascular hypertensive disorders 9512 
Bronchial disorders (excl neoplasms) 6537 
Thyroid gland disorders 4534 
Glucose metabolism disorders (incl diabetes mellitus) 4033 
General system disorders NEC 3919 
Epidermal and dermal conditions 3687 
Joint disorders 3333 
Obstetric and gynaecological therapeutic procedures 3288 
Therapeutic procedures and sunnortive care NEC 2740 
Lifestyle issues 2696 
Headaches 2327 
Infections - pathogen unspecified 2218 
Depressed mood disorders and disturbances 2164 
Gastrointestinal motility and defaecation conditions 2075 
Annetite and general nutritional disorders 1887 
Cardiac arrhythmias 1826 
Anxiety disorders and symptoms 1778 
Muscle disorders 1517 
Menstrual cycle and uterine bleeding disorders 1489 
Gastrointestinal inflammatory conditions 1412 
Neurological disorders NEC 1346 

Most frequently reported �%) medical history (PT): 

Number of PT 
9385 
5532 
3880 
3573 
2917 
2470 

Pain 2039 
De ression 2014 
Diabetes mellitus 1801 
Food aller 1694 

1646 
1471 
1397 

COVID-19 medical history (PT): 

COVID-19  Medical Risto PT 
COVID-19 
Sus ected COVID-19 

Number of PT 
9568 
548 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 26. Post-Authorisation Data: Medical History and Co-Suspect Medications -
All Cases 

COVID-19 Medical History (PT)  Number of PT 
Post-acute COVID-19 syndrome 225 
Coronavirus infection 54 
SARS-CoV-2 test positive 38 
COVID-19 pneumonia 37 
Exposure to SARS-CoV-2 27 
Asymptomatic COVID-19 18 
SARS-CoV-2 antibody test positive 8 
Coronavirus test positive 2 
COVID-19 treatment 

1 each 
Occupational exposure to SARS-CoV-2 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Elasomeran 2774 
Influenza vaccine 510 
Adalimumab 305 
Influenza vaccine inact SPLIT 4V 238 
Influenza vaccine inact SAG 4V 225 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines Number of Cases 
COVID-19 vaccine 3982 
COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19) 1389 
COVID-19 vaccine NRVV AD26 (JNJ 78436735) 210 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 26. Post-Authorisation Data: Medical History and Co-Suspect Medications -
All Cases 

COVID-19  Medical History (PT) Number of PT 
Post-acute COVID-19 syndrome 225 
Coronavirus infection 54 
SARS-Co V-2 test positive 38 
COVID-19 pneumonia 37 
Exposure to SARS-Co V-2 27 
Asymptomatic COVID-19 18 
SARS-Co V-2 antibody test positive 8 
Coronavirus test positive 2 
COVID-19 treatment 1 each Occupational exposure to SARS-Co V-2 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Elasomeran 2774 
Influenza vaccine 510 
Adalimumab 305 
Influenza vaccine inact SPLIT 4V 238 
Influenza vaccine inact SAG 4V 225 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines Number of Cases 
COVID-19 vaccine 
COVID-19 vaccine NRVV AD (CHADOX l NCOV-19) 
COVID-19 vaccine NRVV AD26 (JNJ 78436735) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 27. Post-Authorisation Data: Medical History and Co-Suspect Medications — 
BNT162b2 Cases 

Most frequently reported (?2%) medical history (HLGT): 

Medical History (HLGT) Number of HLGT 
Allergic conditions 11,495 
Viral infectious disorders 10,331 
Vascular hypertensive disorders 8891 
Bronchial disorders (excl neoplasms) 6189 
Thyroid gland disorders 4317 
General system disorders NEC 3804 
Glucose metabolism disorders (incl diabetes mellitus) 3709 
Epidermal and dermal conditions 3586 
Obstetric and gynaecological therapeutic procedures 3263 
Joint disorders 3153 
Therapeutic procedures and supportive care NEC 2643 
Lifestyle issues 2538 
Headaches 2247 
Infections - pathogen unspecified 2127 
Depressed mood disorders and disturbances 2066 
Gastrointestinal motility and defaecation conditions 1956 
Lipid metabolism disorders 1909 
Appetite and general nutritional disorders 1786 
Cardiac arrhythmias 1707 
Anxiety disorders and symptoms 1704 
Menstrual cycle and uterine bleeding disorders 1479 
Muscle disorders 1457 
Gastrointestinal inflammatory conditions 1348 
Neurological disorders NEC 1286 

Most frequently reported (?2%) medical history (PT): 

Medical History (PT) Number of PT 
Hypertension 8775 
Asthma 5 269 
Drug hypersensitivity 3558 
Seasonal allergy 3407 
Hypersensitivity 2796 
Hypothyroidism 2344 
Pain 1997 
Depression 1920 
Diabetes mellitus 1638 
Food allergy 1549 
Type 2 diabetes mellitus 1359 
Obesity 1323 

COVID-19 medical history (PT): 

COVID-19 Medical History (PT)  Number of PT 
COVID-19 8343 
Suspected COVID-19 499 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 27. Post-Authorisation Data: Medical History and Co-Suspect Medications -
BNT162b2 Cases 

Most frequently reported �%) medical history (HLGT): 

Medical History (HLGT) Number ofHLGT 
Allergic conditions 11,495 
Viral infectious disorders 10,331 
Vascular hypertensive disorders 8891 
Bronchial disorders ( excl neoplasms) 6189 
Thyroid gland disorders 4317 
General system disorders NEC 3804 
Glucose metabolism disorders (incl diabetes mellitus) 3709 
Epidermal and dermal conditions 3586 
Obstetric and gynaecological therapeutic procedures 3263 
Joint disorders 3153 
Therapeutic procedures and sunnortive care NEC 2643 
Lifestyle issues 2538 
Headaches 2247 
Infections - pathogen unspecified 2127 
Depressed mood disorders and disturbances 2066 
Gastrointestinal motility and defaecation conditions 1956 
Lipid metabolism disorders 1909 
Aooetite and general nutritional disorders 1786 
Cardiac arrhythmias 1707 
Anxiety disorders and symptoms 1704 
Menstrual cycle and uterine bleeding disorders 1479 
Muscle disorders 1457 
Gastrointestinal inflammatory conditions 1348 
Neurological disorders NEC 1286 

Most frequently reported �%) medical history (PT): 

Medical History (PT) Number of PT 
Hypertension 8775 
Asthma 5269 
Drug hypersensitivity 3558 
Seasonal allergy 3407 
Hypersensitivity 2796 
Hypothyroidism 2344 
Pain 1997 
Depression 1920 
Diabetes mellitus 1638 
Food allergy 1549 
Type 2 diabetes mellitus 1359 
Obesity 1323 

COVID-19 medical history (PT): 

COVID-19  Medical Risto PT Number of PT 
COVID-19 
Sus ected COVID-19 

8343 
499 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 27. Post-Authorisation Data: Medical History and Co-Suspect Medications —
BNT162b2 Cases 

COVID-19 Medical History (PT)  Number of PT 
Post-acute COVID-19 syndrome 205 
Coronavirus infection 49 
SARS-CoV-2 test positive 36 
COVID-19 pneumonia 34 
Exposure to SARS-CoV-2 25 
Asymptomatic COVID-19 18 
SARS-CoV-2 antibody test positive 8 
Coronavirus test positive 2 
COVID-19 treatment 1 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Elasomeran 2692 
Adalimumab 301 
Influenza vaccine 243 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVI)-19 Vaccines Number of Cases 
COVID-19 vaccine 3563 
COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19) 1380 
COVID-19 vaccine NRVV AD26 (JNJ 78436735) 205 

Table 28. Post-Authorisation Data: Medical History and Co-Suspect Medications —
Bivalent BNT162b2 + Omi BA.1 Cases 

Most frequently reported (?2%) medical history (HLGT): 

Medical History (HLGT) Number of HLGT 
Viral infectious disorders 1074 
Allergic conditions 330 
Vascular hypertensive disorders 198 
Bronchial disorders (excl neoplasms) 133 
Glucose metabolism disorders (incl diabetes mellitus) 118 
Joint disorders 76 
Thyroid gland disorders 72 
General system disorders NEC 56 
Epidermal and dermal conditions 51 
Lipid metabolism disorders 46 
Depressed mood disorders and disturbances 42 
Therapeutic procedures and supportive care NEC 40 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 27. Post-Authorisation Data: Medical History and Co-Suspect Medications -
BNT162b2 Cases 

COVID-19  Medical History (PT) Number of PT 
Post-acute COVID-19 syndrome 205 
Coronavirus infection 49 
SARS-CoV-2 test positive 36 
COVID-19 pneumonia 34 
Exposure to SARS-Co V-2 25 
Asymptomatic COVID-19 18 
SARS-CoV-2 antibody test positive 8 
Coronavirus test positive 2 
COVID-19 treatment 1 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Elasomeran 2692 
Adalimumab 301 
Influenza vaccine 243 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines Number of Cases 
COVID-19 vaccine 3563 
COVID-19 vaccine NRVV AD (CHADOXl NCOV-19) 1380 
COVID-19 vaccine NRVV AD26 (JNJ 78436735) 205 

Table 28. Post-Authorisation Data: Medical History and Co-Suspect Medications -
Bivalent BNT162b2 + Omi BA.1 Cases 

Most frequently reported �%) medical history (HLGT): 

Medical History (HLGT) Number ofHLGT 
Viral infectious disorders 
Allergic conditions 
Vascular hypertensive disorders 
Bronchial disorders ( excl neoplasms) 
Glucose metabolism disorders (incl diabetes mellitus) 
Joint disorders 
Thyroid gland disorders 
General system disorders NEC 
Epidermal and dermal conditions 
Lipid metabolism disorders 
Depressed mood disorders and disturbances 
Therapeutic procedures and sunnortive care NEC 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 28. Post-Authorisation Data: Medical History and Co-Suspect Medications —
Bivalent BNT162b2 + Omi BA.1 Cases 

Most frequently reported (?2%) medical history (PT): 

Medical History (PT) Number of PT 
Hypertension 196 
Drug hypersensitivity 109 
Asthma 106 
Seasonal allergy 79 
Food allergy 67 
Diabetes mellitus 62 
Hypersensitivity 49 
Type 2 diabetes mellitus 45 
Depression 

42 each 
Hypothyroidism 

COVID-19 medical history (PT): 

COVID-19 Medical History (PT) Number of PT 
COVID-19 993 
Suspected COVID-19 53 
Post-acute COVID-19 syndrome 13 
Coronavirus infection 

1 each COVID-19 pneumonia 
Exposure to SARS-CoV-2 

Most frequently reported (>10) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Influenza vaccine 62 
Elasomeran 35 
Influenza vaccine inact SPLIT 4V 28 
influenza vaccine inact SAG 4V 19 

Most frequently reported (>10) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines 
COVID-19 vaccine 

Number of Cases 
48 

COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 28. Post-Authorisation Data: Medical History and Co-Suspect Medications -
Bivalent BNT162b2 + Omi BA.1 Cases 

Most frequently reported �%) medical history (PT): 

Number of PT 
196 
109 
106 
79 
67 

Diabetes mellitus 62 
49 
45 

42 each 

COVID-19 medical history (PT): 

COVID-19 Medical History (PT) Number of PT 
COVID-19 993 
Suspected COVID-19 53 
Post-acute COVID-19 syndrome 13 
Coronavirus infection 
COVID-19 pneumonia 1 each 
Exposure to SARS-Co V-2 

Most frequently reported (>10) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Influenza vaccine 
Elasomeran 
Influenza vaccine inact SPLIT 4V 
influenza vaccine inact SAG 4V 

Most frequently reported (>10) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines Number of Cases 
COVID-19 vaccine 
COVID-19 vaccine NRVV AD (CHADOX l NCOV-19) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 29. Post-Authorisation Data: Medical History and Co-Suspect Medications —
Bivalent BNT162b2 + Omi BA.4/BA.5 Cases 

Most frequently reported (?2%) medical history (HLGT): 

Medical History (HLGT) Number of 
HLGT 

Allergic conditions 587 
Vascular hypertensive disorders 522 
Viral infectious disorders 315 
Bronchial disorders (excl neoplasms) 279 
Glucose metabolism disorders (incl diabetes mellitus) 245 
Thyroid gland disorders 187 
Joint disorders 127 
Gastrointestinal motility and defaecation conditions 110 
Lipid analyses 106 
Appetite and general nutritional disorders 95 
Coronary artery disorders 

79 each 
Depressed mood disorders and disturbances 
General system disorders NEC 78 
Anxiety disorders and symptoms 76 
Central nervous system vascular disorders 71 
Infections - pathogen unspecified 69 
Epidermal and dermal conditions 61 
Cardiac and vascular investigations (excl enzyme tests) 

57 each 
Headaches 
Bone disorders (excl congenital and fractures) 

48 each Mental impairment disorders 
Respiratory disorders NEC 
Heart failures 46 

Most frequently reported (?2%) medical history (PT): 

Medical History (PT) 
Hypertension 
Drug hypersensitivity 
Asthma 
Diabetes mellitus 
Hypothyroidism 
Seasonal allergy 
Food allergy 
Hypersensitivity 
Type 2 diabetes mellitus 
Gastrooesophageal reflux disease 
Depression 
Obesity 
Anxiety 
Blood cholesterol increased 

Number of PT 
512 
267 
209 
123 
111 
101 
100 
96 
79 
75 
73 
72 

62 each 

Chronic obstructive pulmonary disease 58 
Hyperlipidaemia 52 
Atrial fibrillation 51 
Hypercholesterolaemia 48 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 29. Post-Authorisation Data: Medical History and Co-Suspect Medications -
Bivalent BNT162b2 + Omi BA.4/BA.5 Cases 

Most frequently reported �%) medical history (HLGT): 

Medical History (HLGT) Number of 
HLGT 

Allergic conditions 587 
Vascular hypertensive disorders 522 
Viral infectious disorders 315 
Bronchial disorders ( excl neoplasms) 279 
Glucose metabolism disorders (incl diabetes mellitus) 245 
Thyroid gland disorders 187 
Joint disorders 127 
Gastrointestinal motility and defaecation conditions 110 
Lipid analyses 106 
APPetite and general nutritional disorders 95 
Coronarv artery disorders 

79 each 
Depressed mood disorders and disturbances 
General system disorders NEC 78 
Anxiety disorders and symptoms 76 
Central nervous system vascular disorders 71 
Infections - pathogen unspecified 69 
Epidermal and dermal conditions 61 
Cardiac and vascular investigations ( excl enzvme tests) 

57 each 
Headaches 
Bone disorders (excl congenital and fractures) 
Mental impairment disorders 48 each 
Respiratory disorders NEC 
Heart failures 46 

Most frequently reported �%) medical history (PT): 

Medical History (PT) 
Hypertension 
Drug hypersensitivity 
Asthma 
Diabetes mellitus 
Hypothyroidism 
Seasonal allernv 
Food allergy 
Hypersensitivity 
Type 2 diabetes mellitus 
Gastrooesophageal reflux disease 
Depression 
Obesity 
Anxiety 
Blood cholesterol increased 
Chronic obstructive pulmonary disease 
Hyperlioidaemia 
Atrial fibrillation 
Hypercholesterolaemia 

Number of PT 
512 
267 
209 
123 
1 1 1  
101 
100 
96 
79 
75 
73 
72 

62 each 

58 
52 
51 
48 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 29. Post-Authorisation Data: Medical History and Co-Suspect Medications —
Bivalent BNT162b2 + Omi BA.4/BA.5 Cases 

COVID-19 medical history (PT): 

COVID-19 Medical History (PT) Number of PT 
COVID-19 271 
Post-acute COVID-19 syndrome 7 
Coronavirus infection 4 
COVID-19 pneumonia 

2 each SARS-CoV-2 test positive 
Suspected COVID-19 
Exposure to SARS-CoV-2 

1 each 
Occupational exposure to SARS-CoV-2 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Influenza vaccine 243 
Influenza vaccine inact SPLIT 4V 143 
influenza vaccine inact SAG 4V 134 
Elasomeran 104 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19 Vaccines 
COVID-19 vaccine 

Number of Cases 
401 

Adverse Event Data 

A total of 838,865 AEs (of which 232,740 were serious and 606,521 non-serious33) were 
reported in 282,992 PM cases, compared to 1,596,793 AEs (of which 439,443 were serious 
and 1,158,240 non-serious) reported in 507,683 PM cases, retrieved in the PSUR #3. 

The MedDRA SOCs containing the greatest number of events (>2%) were General disorders 
and administration site conditions (261,953), Nervous system disorders (94,886), Injury, 
poisoning and procedural complications (84,718), Musculoskeletal and connective tissue 
disorders (77,153), Infections and infestations (67,444), Reproductive system and breast 
disorders (44,523), Gastrointestinal disorders (37,273), Skin and subcutaneous tissue 
disorders (29,520), Respiratory, thoracic and mediastinal disorders (23,915), Cardiac 

' 3 Multiple episodes of the same event were reported with different seriousness in some cases hence the 
sum of the event seriousness exceed the total number of events. 
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COVID-19 mRNA vaccine (nucleoside modified) 
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Reporting Period 
19 June 2022 through 18 December 2022 

Table 29. Post-Authorisation Data: Medical History and Co-Suspect Medications -
Bivalent BNT162b2 + Omi BA.4/BA.5 Cases 

COVID-19 medical history (PT): 

COVID-19  Medical History (PT) Number of PT 
COVID-19 271 
Post-acute COVID-19 syndrome 7 
Coronavirus infection 4 
COVID-19 pneumonia 
SARS-CoV-2 test positive 2 each 
Suspected COVID-19 
Exposure to SARS-Co V-2 1 each Occupational exposure to SARS-CoV-2 

Most frequently reported (>100) co-suspect medications (other than COVID-19 
vaccines): 

Co-suspect Vaccines/Medications (Other Than COVID-19 Vaccines) Number of Cases 
Influenza vaccine 243 
Influenza vaccine inact SPLIT 4V 143 
influenza vaccine inact SAG 4V 134 
Elasomeran 104 

Most frequently reported (>100) co-suspect COVID-19 vaccines: 

Co-suspect COVID-19  Vaccines Number of Cases 
COVID-19 vaccine 401 

Adverse Event Data 

A total of 838,865 AEs (of which 232,740 were serious and 606,521 non-serious33) were 
reported in 282,992 PM cases, compared to 1,596,793 AEs (of which 439,443 were serious 
and 1,158,240 non-serious) reported in 507,683 PM cases, retrieved in the PSUR #3. 

The MedDRA SOCs containing the greatest number of events (�2%) were General disorders 
and administration site conditions (261,953), Nervous system disorders (94,886), Injury, 
poisoning and procedural complications (84,718), Musculoskeletal and connective tissue 
disorders (77,153), Infections and infestations (67,444), Reproductive system and breast 
disorders (44,523), Gastrointestinal disorders (37,273), Skin and subcutaneous tissue 
disorders (29,520), Respiratory, thoracic and mediastinal disorders (23,915), Cardiac 

33 Multiple episodes of the same event were reported with different seriousness in some cases hence the 
sum of the event seriousness exceed the total number of events . 
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disorders (18,025), Blood and lymphatic system disorders (15,626), Surgical and medical 
procedures (13,457), Investigations (12,956), Psychiatric disorders (11,642), Vascular 
disorders (8252), Eye disorders (8118), Product issues (7824), and Ear and labyrinth 
disorders (6121). 

Out of the 838,865 AEs in the PM dataset, 72.3% of them were non-serious. Figure 5 shows 
the seriousness of the most frequently reported PTs (≥ 2% of the cases) where most of the 
occurrences were non-serious with the exception of COVID-19, Drug ineffective, and 
Vaccination failure. 
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disorders (18,025), Blood and lymphatic system disorders (15,626), Surgical and medical 
procedures (13,457), Investigations (12,956), Psychiatric disorders (11,642), Vascular 
disorders (8252), Eye disorders (8118), Product issues (7824), and Ear and labyrinth 
disorders (6121). 

Out of the 838,865 AEs in the PM dataset, 72.3% of them were non-serious. Figure 5 shows 
the seriousness of the most frequently reported PTs (� 2% of the cases) where most of the 
occurrences were non-serious with the exception of COVID-19, Drug ineffective, and 
Vaccination failure. 
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Figure 5. Post-Authorisation Data: Event Seriousness of the PTs ≥2% of Cases 
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Figure 5. Post-Authorisation Data: Event Seriousness of the PTs �% of Cases 
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Reporting Period 
19 June 2022 through 18 December 2022 

Out of the 838,865 AEs in the PM dataset, 27.7% of them were serious. A review of the most frequently reported (≥ 2%) SAEs by 
SOC and by PT during the interval period as compared to the cumulative period through 18 December 2022 is provided in Table 30. 

Table 30. Post-Authorisation Data: Serious Events Reported in ≥2% Cases 

Reporting Period 
19 Jun 2022 -18 Dec 2022 

Cumulatively through 
18 Dec 2022 

MedDRA SOC 
MedDRA PT 

All Cases 
(N=282,992) 

AEs 
(n=838,865) 

BNT162b2 
(N=271,848) 

AEs 
(n=800,366) 

BNT162b2 + 
BA.1 

(N=4861) 
AEs 

(n=19,777) 

BNT162b2 + 
BA.4/BA.5 
(N=8802) 

AEs 
(n=23,397) 

All Cases 
(N=1,766,357) 

AEs 
(n=5,821,996) 

BNT162b2 
(N=1,755,205) 

AEs (n=5,783,481) 

BNT162b2 + 
BA.1 

(N=4862) 
AEs 

(n=19,779) 

BNT162b2 + 
BA.4/BA.5 
(N=8802) 

AEs 
(n=23,397) 

na (AERP, %b) n (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) 
Infections and infestations 

COVID-19' 54,254 (19.2%) 53,835 (19.8%) 93 (1.9%) 672 (7.6%) 127,053 (7.2%) 126,635 (7.2%) 94 (1.9%) 672 (7.6%) 
General disorders and administration site conditions 
Drug ineffectived 29,812 (10.5%) 29,355 (10.8%) 109 (2.2%) 592 (6.7%) 71,005 (4.0%) 70,548 (4.0%) 109 (2.2%) 592 (6.7%) 
Vaccination failure' 26,299 (9.3%) 26,295 (9.7%) 10 (0.2%) 148 (1.7%) 64,503 (3.7%) 64,499 (3.7%) 11 (0.2%) 148 (1.7%) 
a. Reporting proportion calculated as n/N (% of all incremental cases, incremental serious cases and all cumulative cases). 
b. The sum of percentages may not exactly match 100% due to rounding in calculations. 
c. Listed per case processing conventions, except for fatal cases. 
d. Drug ineffective represents efficacy-related conditions. 
e. Listed per case processing conventions. 
N = Number of cases; n = Number of events; MedDRA = Medical Dictionary for Regulatory Activities; SOC = System Organ Class; PT = Preferred Term; AE 
= Adverse Event; AERP = Adverse Event Reporting Proportion 
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Reporting Period 
19  June 2022 through 1 8  December 2022 

Out of the 838,865 AEs in the PM dataset, 27.7% of them were serious. A review of the most frequently reported (2: 2%) SAEs by 
SOC and by PT during the interval period as compared to the cumulative period through 18 December 2022 is provided in Table 30. 

Table 30. Post-Authorisation Data: Serious Events Reported in 2:2% Cases 
Reporting Period 

19 Jun 2022 - 18 Dec 2022 
MedDRA SOC All Cases BNT162b2 BNT162b2 + BNT162b2 + All Cases 

MedDRA PT (N=282,992) (N=271,848) BA.1 BA.4/BA.5 (N=l,766,357) 
AEs AEs (N=4861) (N=8802) AEs 

(n=838,865) (n=800,366) AEs AEs (n=S,821,996) 
(n=l9,777) (n=23,397) 

na (AERP, %b) n (AERP, %) n (AERP, %) n (AERP, %) n (AERP, %) 
Infections and infestations 

COVID- 19° 5 4, 25 4  (19.2%) 5 3,8 35 (19.8%) 9 3  (1.9%) 67 2 (7.6%) 127, 0 5 3  (7.2%) 
General disorders and administration site conditions 
Drug ineffectived 29,8 12 (10.5%) 29, 35 5 (10.8%) 109 (2.2%) 59 2 (6.7%) 7 1, 0 0 5  (4.0%) 
Vaccination failure0 26, 299 (9.3%) 26, 29 5 (9.7%) 10 (0.2%) 148 (1.7%) 6 4, 5 0 3  (3.7%) 

Cumulatively through 
18 Dec 2022 

BNT162b2 BNT162b2 + 

(N=l, 755,205) BA.1 
AEs (n=S,783,481) (N=4862) 

AEs 
(n=l9,779) 

n (AERP, %) n (AERP, %) 

126,6 35 (7.2%) 9 4  (1.9%) 

7 0, 5 48 (4.0%) 109 (2.2%) 
6 4, 499 (3.7%) 11 (0.2%) 

a. Reporting proportion calculated as n/N (% of all incremental cases, incremental serious cases and all cumulative cases). 
b. The sum of percentages may not exactly match 100% due to rounding in calculations. 
c. Listed per case processing conventions, except for fatal cases. 
d. Drug ineffective represents efficacy-related conditions. 
e. Listed per case processing conventions. 

BNT162b2 + 

BA.4/BA.5 
(N=8802) 

AEs 
(n=23,397) 

n (AERP, %) 

67 2 (7.6%) 

59 2 (6.7%) 
148 (1.7%) 

N = Number of cases; n = Number of events; MedDRA = Medical Dictionary for Regulatory Activities; SOC = System Organ Class; PT = Preferred Term; AE 
= Adverse Event; AERP = Adverse Event Reporting Proportion 

CONFIDENTIAL 
Page 82 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Figure 6 provides information about the age breakdown in the clinical AEs reported in more 
than 2% of the cases by SOC in the overall PM dataset; the age group 31-50 years is the one 
reporting higher proportion of events than other age groups except for PTs Product 
administration error, Poor quality product administered, and Product temperature excursion 
issue, with which subject' ages are mostly unknown. This is consistent being the largest 
group in terms of number of cases. 

Figure 6. Clinical AEs Reported in More Than 2% of the Cases by SOC and Age 
Group 
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19 June 2022 through 18 December 2022 

Figure 6 provides information about the age breakdown in the clinical AEs reported in more 
than 2% of the cases by SOC in the overall PM dataset; the age group 31-50 years is the one 
reporting higher proportion of events than other age groups except for PTs Product 
administration error, Poor quality product administered, and Product temperature excursion 
issue, with which subject' ages are mostly unknown. This is consistent being the largest 
group in terms of number of cases. 

Figure 6. Clinical AEs Reported in More Than 2 % of the Cases by SOC and Age 
Group 
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Musculoskektal and Connective Tissue Disorders 
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Blood and Lymphatic System Disorders 
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Product Issues 

■ Unknown 'Greater than or equal to 75 years 165 • 74 years * 51 - 64 yeas • 31 • 50 years II 18 - 30years ■Less than or equal to 17 yeas 

Product temperature excursion issue 
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Reporting Period 
19 June 2022 through 18 December 2022 
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Conclusion 

Overall, during the reporting period, the serious cases represented 33.7% of the total PM; 
fatal outcomes occurred in less than 0.5% of the cases. About two-thirds of the cases 
occurred in female subjects. In both primary series and boosters dataset, the percentage of 
SAEs reported in females was higher than in males through the majority of age groups. The 
most frequently SAEs reporting age groups were 31-50 years in primary series (original) and 
boosters (original), 51-64 years in boosters (bivalent BA.1), and > 75 years in boosters 
(bivalent BA.4/BA.5). The majority of the most frequently (> 2%) reported AEs (listed in the 
current RSI) are non-serious. 

Based on the review of the PM cases, no new safety issues were identified. 

6.3.1.3.1. Primary Series BNT162b2 Original 

Demographic information of all original BNT162b2 primary series cases34 received during 
the reporting interval is shown in Table 31. 

Table 31. Demographic Information — BNT162b2 Original Primary Series Cases 
Received during the Reporting Interval 
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) Characteristics PM 

No. of Cases (W) 
N=219283 

MC Yes 119918 (54.7%) 
No 99365 (45.3%) 

Country/region of 
incidence 
(≥2% of all cases) 

Austria 57691 (26.3%) 
Sweden 31416 (14.3%) 
Germany 16939 (7.7%) 
France 12405 (5.7%) 
Portugal 11837 (5.4%) 
US 11304 (5.2%) 
Norway 9367 (4.3%) 
Denmark 9032 (4.1%) 
Japan 8397 (3.8%) 
Poland 6562 (3.0%) 
Belgium 5775 (2.6%) 
Finland 5303 (2.4%) 
Other countries 33255 (15.2%) 

Gender Female 133484 (60.9%) 
Male 64550 (29.4%) 
Unknown/No Data 21249 (9.7%) 

Age (years) N 196280 
Min-Max 0-105 
Mean 43.3 
Median 43.0 

Age Range < 17 years 11156 (5.1%) [11022]° 

34 Including cases where the events occurred after dose 1 or dose 2 or dose Unknown if the Age in 
Years>4 and after dose 3 in the 6 months through less than 5 years of age group. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Conclusion 

Reporting Period 
19 June 2022 through 18 December 2022 

Overall, during the reporting period, the serious cases represented 33.7% of the total PM; 
fatal outcomes occurred in less than 0.5% of the cases. About two-thirds of the cases 
occurred in female subjects. In both primary series and boosters dataset, the percentage of 
SAEs reported in females was higher than in males through the majority of age groups. The 
most frequently SAEs reporting age groups were 31-50 years in primary series ( original) and 
boosters (original), 51-64 years in boosters (bivalent BA.I), and 2:: 75 years in boosters 
(bivalent BA.4/BA.5). The majority of the most frequently (2:: 2%) reported AEs (listed in the 
current RSI) are non-serious. 

Based on the review of the PM cases, no new safety issues were identified. 

6.3.1.3.1. Primary Series BNT162b2 Original 

Demographic information of all original BNT 162b2 primary series cases34 received during 
the reporting interval is shown in Table 31. 

Table 31. Demographic Information - BNT162b2 Original Primary Series Cases 
Received during the Reporting Interval 

Characteristics PM 
No. of Cases (%a) 

N=219283 
MC Yes 119918 (54.7%) 

No 99365 (45.3%) 
Country/region of Austria 57691 (26.3%) 
incidence Sweden 31416 (14.3%) 
(�2% of all cases) Germany 16939 (7.7%) 

France 12405 (5.7%) 
Portugal 11837 (5.4%) 
us 11304 (5.2%) 
Norway 9367 (4.3%) 
Denmark 9032 (4.1%) 
Japan 8397 (3.8%) 
Poland 6562 (3.0%) 
Belgium 5775 (2.6%) 
Finland 5303 (2.4%) 
Other countries 33255 (15.2%) 

Gender Female 133484 (60.9%) 
Male 64550 (29.4%) 
Unknown/No Data 21249 (9.7%) 

Age (years) N 196280 
Min-Max 0-105 
Mean 43.3 
Median 43.0 

Age Range :::; 17 years 11156 (5.1%) rI1022lc 

34 Including cases where the events occurred after dose 1 or dose 2 or dose Unknown if the Age in 
Y ears>4 and after dose 3 in the 6 months through less than 5 years of age group . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 31. Demographic Information — BNT162b2 Original Primary Series Cases 
Received during the Reporting Interval 

Characteristics PM 
No. of Cases (%a) 

N=219283 
0 to 27 days 41 (0.0%) [6]c 
28 days to 23 months 222 (0.1%) 11341c 
2-11 years 4763 (2.2%) [4752]° 
12-17 years 6130 (2.8%) 

18-30 years 36924 (16.8%) 
31-50 years 83174 (37.9%) 
51-64 years 44178 (20.1%) 
65-74 years 15530 (7.1%) 
≥ 75 years 6942 (3.2%) 
Unknown 21349 (9.7%) 
N/Ab 30 (0.0%) 

Case Seriousness Serious 69156 (31.5%) 
Non-serious 150127 (68.5%) 

Case Outcome Fatal 705 (0.3%) 
Not recovered 49089 (22.4%) 
Recovered/Recovering 56487 (25.7%) 
Recovered with sequelae 3175 (1.4%) 
Unknown 109827 (50.1%) 

Presence of 
comorbiditiesd

Yes 14800 (6.7%) 
No 204483 (93.3%) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 
b. Foetus cases-Age range only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual sections due to case by case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in Section 
16.4.2. 

6.3.1.3.2. Booster Doses 

Reference is made to the response to the Canadian Clinical Clarification Request dated 12 
September 2022, where the following request for the pharmacovigilance activities was made: 

The sponsor is requested to con firm that the information in these reports (Safety Summary 
Reports and PSUR) will be stratified by vaccine. 

Response 

Demographic information and summary of the most commonly reported PTs in bivalent 
vaccines cases is provided in Section 6.3.1.3.2.2. Bivalent BNT162b2 Booster Doses. 
Appendix 2.2.1. through Appendix 2.2.4. are summary tabulations providing the cumulative 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 31. Demographic Information - BNT162b2 Original Primary Series Cases 
Received during the Reporting Interval 

Characteristics PM 
No. of Cases (%a) 

N=219283 
0 to 27 days 41 (0.0%) r6lc 

28 davs to 23 months 222 (0.1%) rI34lc 

2-11 years 4763 (2.2%) r4752lc 

12-1 7 vears 6130 (2.8%) 
18-30 years 36924 (16.8%) 
31-50 years 83174 (37.9%) 
51-64 years 44178 (20.1%) 
65-74 years 15530 (7.1%) 
� 75 years 6942 (3.2%) 
Unknown 21349 (9.7%) 
NIN 30 (0.0%) 

Case Seriousness Serious 69156 (31.5%) 
Non-serious 150127 (68.5%) 

Case Outcome Fatal 705 (0.3%) 
Not recovered 49089 (22.4%) 
Recovered/Recovering 56487 (25.7%) 
Recovered with sequelae 3175 (1.4%) 
Unknown 109827 (50.1%) 

Presence of Yes 14800 (6.7%) 
comorbiditiesd No 204483 (93.3%) 
a. The sum of percentages may not exactly match l 00% due to rounding in calculations . 
b. Foetus cases-Age range only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects who received BNT162b2. Numbers of squared 
brackets do not include non-participants (foetus/neonates) exposed before or during the mother' pregnancy or babies 
exposed through breastfeeding. Number of cases reported in this table may not match with number of cases evaluated in 
individual sections due to case by case review that is not possible to implement in the overall dataset. 
d. Cases retrieved applying the criteria in place to identify the reports involving the special populations of 
Immunocompromised patients, Patients with autoimmune or inflammatory disorders, described as special populations in 
Section 16.3.5.4 and Section 16.3.5.5, respectively, and the Frail patients with comorbidities (e.g., COPD, diabetes, 
chronic neurological disease, cardiovascular disorders, active tuberculosis), described as missing information in Section 
16.4.2. 

6.3.1.3.2. Booster Doses 

Reference is made to the response to the Canadian Clinical Clarification Request dated 12 
September 2022, where the following request for the pharmacovigilance activities was made: 

The sponsor is requested to confirm that the information in these reports (Safety Summary 
Reports and PSUR) will be stratified by vaccine. 

Response 

Demographic information and summary of the most commonly reported PTs in bivalent 
vaccines cases is provided in Section 6.3.1.3.2.2. Bivalent BNT162b2 Booster Doses . 
Appendix 2.2.1. through Appendix 2.2.4. are summary tabulations providing the cumulative 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

and incremental number of PTs reported for each bivalent vaccine type. In each safety 
section the number of cases occurred with bivalent vaccines is noted. 

A summary of the approvals of booster doses for the different age groups and associated 
regulatory procedures is provided in Table 32 for the reporting period. 

First booster is indeed the third dose after completing a 2-dose primary series of BNT162b2 
(as a homologous booster dose), or the first booster following completion of primary 
vaccination with another authorised COVID-19 vaccine (as a heterologous booster dose). 

Second booster is indeed the fourth dose after completing a 2-dose primary series and the 
first booster dose with BNT162b2 (as a homologous booster dose) or the second booster dose 
following completion of primary vaccination and a first booster dose with any authorised 
COVID-19 vaccine (as a heterologous booster dose). 

Table 32. Summary of Approval of Booster Doses in the Reporting Period 
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Age Group Procedure and Description Approval Date 

EU 

F
ir

st
 b

oo
st

er
 

16+ years EMEA/H/C/005735/11/0139 
PI update regarding individuals 16+ years based on six- 
month post (booster) dose 3 data from clinical studies 
C4591001 and C4591031 data. 

Procedure ongoing 
pending approval. 

5 to < 12 years EMEA/H/C/005735/II/0129 
PI update- one month post dose (booster) dose 3 
(1MPD3) based on clinical study C4591007 data. 

CHMP opinion: 
15 September 2022 
EC decision: 
16 September 2022 

EMEA/H/C/005735/II/0160 
PI update- six month post dose (booster) dose 2 (6MPD2) 
based on clinical study C4591007 data. 

Procedure ongoing 
pending approval. 

S
ec

on
d 

bo
os

te
r 

 

12+ years EMEA/H/C/005735/II/0140 
Bivalent Original/Omicron BA.1* as from 12+ years - 
Rolling submission. 

CHMP Opinion: 
01 September 2022 

EC decision: 
01 September 2022. 

EMEA/H/C/005735/II/0143 
Bivalent Original/Omicron BA.4-5* as from 12+ years - 
Rolling submission. 

CHMP Opinion: 
12 September 2022 

EC decision: 
12 September 2022. 

EMEA/H/C/005735/II/0145 
• C4591031 substudy D, 640 subjects aged 18-55 

years. 

• C4591031 substudy E, 1841 subjects aged 55 years 
of age or older. 

However, PI was extrapolated to include 12+ years. 

CHMP Opinion: 
27 October 2022 

EC decision: 
28 October 2022. 

5 to < 12 years EMEA/H/C/005735/X/0147 CHMP Opinion: 10 
November 2022 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

and incremental number of PTs reported for each bivalent vaccine type. In each safety 
section the number of cases occurred with bivalent vaccines is noted. 

A summary of the approvals of booster doses for the different age groups and associated 
regulatory procedures is provided in Table 32 for the reporting period. 

First booster is indeed the third dose after completing a 2-dose primary series ofBNT162b2 
( as a homologous booster dose), or the first booster following completion of primary 
vaccination with another authorised COVID-19  vaccine (as a heterologous booster dose). 

Second booster is indeed the fourth dose after completing a 2-dose primary series and the 
first booster dose with BNT l 62b2 ( as a homologous booster dose) or the second booster dose 
following completion of primary vaccination and a first booster dose with any authorised 
COVID-19  vaccine (as a heterologous booster dose). 

Table 32. Summary of Approval of Booster Doses in the Reporting Period 
Age Group 

16+ years 

""' 
� 
= 
= 

.... 5 to < 12 years � 
... � 

12+ years 

1 f  

5 to < 12 years 

Procedure and Description 

EU 
EMEA/H/C/005735/11/0139 
PI update regarding individuals 16+ years based on six-
month post (booster) dose 3 data from clinical studies 
C4591001 and C4591031 data. 

EMEA/H/C/005735/11/0129 
PI update- one month post dose (booster) dose 3 
(1MPD3) based on clinical study C4591007 data. 

EMEA/H/C/005735/11/0160 
PI update- six month post dose (booster) dose 2 (6MPD2) 
based on clinical study C4591007 data. 

EMEA/H/C/005735/11/0140 
Bivalent Original/Omicron BA.1 * as from 12+ years -
Rolling submission. 

EMEA/H/C/005735/11/0143 
Bivalent Original/Omicron BA.4-5* as from 12+ years -
Rolling submission. 

EMEA/H/C/005735/11/0145 
• C4591031 substudy D, 640 subjects aged 18-55 

years. 

• C4591031 substudy E, 1841 subjects aged 55 years 
of age or older. 

However, PI was extrapolated to include 12+ years . 
EMEA/H/C/005735/X/0147 
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Approval Date 

Procedure ongoing 
pending approval. 

CHMP opinion: 
15 September 2022 
EC decision: 
16 September 2022 
Procedure ongoing 
pending approval. 

CHMP Opinion: 
01 September 2022 

EC decision: 
01 September 2022. 

CHMP Opinion: 
12 September 2022 

EC decision: 
12 September 2022. 

CHMP Opinion: 
27 October 2022 

EC decision: 
28 October 2022. 

CHMP Opinion: 10 
November 2022 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 32. Summary of Approval of Booster Doses in the Reporting Period 

Age Group Procedure and Description Approval Date 

Bivalent Original/Omicron BA.4-5* as from 5 to < 
12 years. 

EC decision: 10 
November 2022. 

US 

F
ir

st
 b

oo
st

er
 6 months to 

4 years 
The US FDA authorised the Pfizer-BioNTech COVID-19 
bivalent vaccine (Original and Omicron BA.4/BA.5) as a 
third primary series dose administered at least 8 weeks 
after a second primary series dose of the Pfizer-
BioNTech COVID-19 Vaccine as part of the 3-dose 
primary series for this age group. 

08 December 2022 

S
ec

on
d 

bo
os

te
r 

12+ years The US FDA issued an EUA to approve the use of a 
booster dose of the Pfizer-BioNTech COVID-19 bivalent 
vaccine, (Original and Omicron BA.4/BA.5) in 
individuals 12 years and older after either completion of 
primary vaccination with any FDA approved or 
authorised monovalent COVID-19 vaccine or receipt of 
the most recent booster dose with any FDA authorised or 
approved monovalent COVID-19 vaccine.** 

31 August 2022 

5 to < 12 years The US FDA authorised the Pfizer-BioNTech COVID-19 
bivalent vaccine (Original and Omicron BA.4/BA.5) in 
individuals 5 through 11 years of age as a single booster 
dose administered at least 2 months after either: 1) 
completion of primary vaccination with any FDA 
authorised or approved monovalent COVID-19 vaccine, 
or 2) receipt of the most recent booster dose with any 
FDA authorised or approved monovalent COVID-19 
vaccine.** 

12 October 2022 

*: The Bivalent vaccines (Original/Omicron BA.1 and Original/Omicron BA.4-5) are for use in individuals, who have 
previously received at least a primary vaccination course against COVID-19. 
**: On 08 December 2022, because the authorised primary series for individuals 6 months through 4 years of age no 
longer consisted of only monovalent Pfizer-BioNTech COVID-19 Vaccine doses, FDA revised the scope of authorisation 
for the Pfizer-BioNTech COVID-19 Vaccine, Bivalent for use in individuals 5 through 11 years of age and individuals 12 
years of age and older so that the Pfizer-BioNTech COVID-19 Vaccine, Bivalent can be administered as a booster dose 
regardless of whether primary vaccination was completed with a monovalent COVID-19 vaccine. 

Search criteria: Dose number equal or greater than 3 or Dose Description containing the term 
"BOOSTER" or LLT equal to BOOSTER, unless the subject age is between 6 months and 4 
years of age. 

The search yielded 63,933 cases (224 CT cases and 63,709 PM cases). The details for CT 
cases are tabulated in Table 21. 

Upon review of 63,709 PM cases, 

- 90 cases involving foetus/babies were excluded due to indirect exposure 
(transplacental/ transmammary) to BNT162b2 original or bivalent booster. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 32. Summary of Approval of Booster Doses in the Reporting Period 
Age Group Procedure and Description Approval Date 

Bivalent Original/Omicron BA.4-5* as from 5 to < EC decision: 10 
12 years. November 2022. 

us 

6 months to The US FDA authorised the Pfizer-BioNTech COVID-19 08 December 2022 
s.. 4 years bivalent vaccine (Original and Omicron BA.4/BA.5) as a � .... � third primary series dose administered at least 8 weeks = 
= after a second primary series dose of the Pfizer-,.Q .... BioNTech COVID-19 Vaccine as part of the 3-dose � 
... primary series for this age group. � 

12+ years The US FDA issued an EUA to approve the use of a 31 August 2022 
booster dose of the Pfizer-BioNTech COVID-19 bivalent 
vaccine, (Original and Omicron BA.4/BA.5) in 
individuals 12 years and older after either completion of 
primary vaccination with any FDA approved or 
authorised monovalent COVID-19 vaccine or receipt of 

s.. the most recent booster dose with any FDA authorised or 
� approved monovalent COVID-19 vaccine.** .... � 
= 
= 

,.Q 5 to < 12 years The US FDA authorised the Pfizer-BioNTech COVID-19 12 October 2022 
bivalent vaccine (Original and Omicron BA.4/BA.5) in = 

individuals 5 through 11 years of age as a single booster � 
00 dose administered at least 2 months after either: 1) 

completion of primary vaccination with any FDA 
authorised or approved monovalent COVID-19 vaccine, 
or 2) receipt of the most recent booster dose with any 
FDA authorised or approved monovalent COVID-19 
vaccine. ** 

*:  The Bivalent vaccines (Original/Omicron BA. I and Original/Omicron BA.4-5) are for use in individuals, who have 
previously received at least a primary vaccination course against COVID-19 . 
**: On 08 December 2022, because the authorised primary series for individuals 6 months through 4 years of age no 
longer consisted of only monovalent Pfizer-BioNTech COVID-19 Vaccine doses, FDA revised the scope of authorisation 
for the Pfizer-BioNTech COVlD-19 Vaccine, Bivalent for use in individuals 5 through 1 1  years of age and individuals 12 
years of age and older so that the Pfizer-BioNTech COVID-19 Vaccine, Bivalent can be administered as a booster dose 
regardless of whether primary vaccination was completed with a monovalent COVID-19 vaccine. 

Search criteria: Dose number equal or greater than 3 or Dose Description containing the term 
11BOOSTER" or LLT equal to BOOSTER, unless the subject age is between 6 months and 4 
years of age. 

The search yielded 63,933 cases (224 CT cases and 63,709 PM cases). The details for CT 
cases are tabulated in Table 21. 

Upon review of 63,709 PM cases, 

90 cases involving foetus/babies were excluded due to indirect exposure 
(transplacental/ transmammary) to BNT162b2 original or bivalent booster . 
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— 1317 cases were determined to be non-contributory and were not included in the 
discussion since in these cases the booster dose administered was not BNT162b2 
(1224 cases) or the case did not contain any information that the individual received a 
booster dose (93 cases). 

Among the relevant 62,302 PM cases, 51,109 cases involved original BNT162b2 booster 
doses and 11,193 cases involved bivalent BNT162b2 booster doses (Omi bivalent BA.1 
[4363 cases] and Omi bivalent BA.4/BA.5 [6830 cases]). 

Majority of the frequently (≥2%) reported events in the BNT162b2 (original) booster/ 
Bivalent BNT162b2 + Omi bivalent BA.1 booster/ Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 dataset are largely reflective of reactogenicity and events associated with the 
immunisation process. Among the frequently (≥2%) reported events, the following clinical 
AEs were commonly seen in all 3 types of booster [BNT162b2 (original) booster/ Bivalent 
BNT162b2 + Omi bivalent BA.1 booster/ Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5]: 
PTs Arthralgia, Chills, COVID-19, Dizziness, Drug ineffective, Dyspnoea, Headache, 
Fatigue, Pyrexia, Malaise, Myalgia, Nausea, Lymphadenopathy, Pain, Pain in extremity, 
Vaccination site pain (except COVID-19 and Drug ineffective, all other events are listed or 
consistent with the listed events as per the RSI; COVID-19 and Drug ineffective are listed 
events as per case processing conventions, except fatal cases). 
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It was noted that a large proportion of the cases (1943 of 4363 cases [44.5% of the dataset]) 
reporting the administration of the bivalent BNT162b2 + Omi bivalent BA.1 booster vaccine 
originated from the Netherlands. The reason of this increase appears to be due to a large 
vaccination campaign carried out in the Netherlands administering bivalent BNT162b2 + 
Omi bivalent BA.1 booster vaccine that was still in place as of 15 December 2022. This has 
resulted in an increase of AE reports over a short time period, impacting the proportion of 
overall reported events following the administration of the BNT162b2 bivalent + Omi 
bivalent BA.1 booster vaccine. 

Upon review the most reported AEs are indicative of reactogenicity events (e.g., PTs 
Vaccination site lymphadenopathy, Vaccination site inflammation, Vaccination site swelling, 
Vaccination site warmth, Vaccination site erythema, and Vaccination site reaction) and most 
of the events were non-serious. 

No significant difference was observed in the safety profile of original vs bivalent vaccines. 

6.3.1.3.2.1. Original BNT162b2 Booster Doses 

Demographic information of all original BNT162b2 booster cases3° received during the 
reporting interval are shown in Table 33. 

Table 33. Demographic Information — BNT162b2 (All Original) Booster Cases 

Characteristics PM 
No. of Cases (W) 

N=51,109 
MC Yes 18,615 (36.4) 

No 32,494 (63.6) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

- 1317 cases were determined to be non-contributory and were not included in the 
discussion since in these cases the booster dose administered was not BNT 162b2 
(1224 cases) or the case did not contain any information that the individual received a 
booster dose (93 cases). 

Among the relevant 62,302 PM cases, 51,109 cases involved original BNT162b2 booster 
doses and 11,193 cases involved bivalent BNT 162b2 booster doses ( Omi bivalent BA. I 
[4363 cases] and Omi bivalent BA.4/BA.5 [6830 cases]). 

Majority of the frequently (�2%) reported events in the BNT162b2 (original) booster/ 
Bivalent BNT162b2 + Omi bivalent BA.1 booster/ Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 dataset are largely reflective of reactogenicity and events associated with the 
immunisation process. Among the frequently (�2%) reported events, the following clinical 
AEs were commonly seen in all 3 types of booster [BNT162b2 (original) booster/ Bivalent 
BNT162b2 + Omi bivalent BA.1 booster/ Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5]: 
PTs Arthralgia, Chills, COVID-19, Dizziness, Drug ineffective, Dyspnoea, Headache, 
Fatigue, Pyrexia, Malaise, Myalgia, Nausea, Lymphadenopathy, Pain, Pain in extremity, 
Vaccination site pain (except COVID-19 and Drug ineffective, all other events are listed or 
consistent with the listed events as per the RSI; COVID-19 and Drug ineffective are listed 
events as per case processing conventions, except fatal cases). 

It was noted that a large proportion of the cases ( 1943 of 4363 cases [ 44.5% of the dataset]) 
reporting the administration of the bivalent BNT 162b2 + Omi bivalent BA.1 booster vaccine 
originated from the Netherlands. The reason of this increase appears to be due to a large 
vaccination campaign carried out in the Netherlands administering bivalent BNT162b2 + 
Omi bivalent BA.1 booster vaccine that was still in place as of 15 December 2022. This has 
resulted in an increase of AE reports over a short time period, impacting the proportion of 
overall reported events following the administration of the BNT 162b2 bivalent + Omi 
bivalent BA.1 booster vaccine. 

Upon review the most reported AEs are indicative ofreactogenicity events (e.g., PTs 
Vaccination site lymphadenopathy, Vaccination site inflammation, Vaccination site swelling, 
Vaccination site warmth, Vaccination site erythema, and Vaccination site reaction) and most 
of the events were non-serious. 

No significant difference was observed in the safety profile of original vs bivalent vaccines. 

6.3.1.3.2.1. Original BNT162b2 Booster Doses 
Demographic information of all original BNT 162b2 booster cases30 received during the 
reporting interval are shown in Table 33. 

Table 33. Demographic Information - BNT162b2 (All Original) Booster Cases 
Characteristics 

MC I Yes 
I No 
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PM 
No. of Cases (%a) 

N=Sl,109 
1 8,615 (36.4) 
32,494 (63.6) 



09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 33. Demographic Information — BNT162b2 (All Original) Booster Cases 

Characteristics PM 
No. of Cases (%') 

N=51,109 
Country/region of 
incidence 
(≥2% of all cases) 

Germany 8628 (16.9) 
US 6882 (13.5) 
France 6002 (11.7) 
Sweden 3966 (7.8) 
Austria 3426 (6.7) 
Japan 2788 (5.5) 
Norway 2292 (4.5) 
Denmark 2238 (4.4) 
UK 2205 (4.3) 
Netherlands 1534 (3.0) 
Philippines 1485 (2.9) 
New Zealand 1381 (2.7) 
Spain 1015 (2.0) 
Other countries 7267 (14.2) 

Gender Female 31,818 (62.3) 
Male 14,926 (29.2) 
Unknown/No Data 4365 (8.5) 

Age (Years) N 44,645 
Min-Max 0.8-103 
Mean 49.8 
Median 50.0 

Age Range <17 years 1214 (2.4) 
18-30 years 7447 (14.6) 
31-50 years 14,471 (28.3) 
51-64 years 10,444 (20.4) 
65-74 years 7147 (14.0) 

≥75 years 4587 (9.0) 
Unknown 5799 (11.3) 

Case Seriousness Serious 22,594 (44.2) 
Non-serious 28,515 (55.8) 

Case Outcome Fatal 413 (0.8) 
Not recovered 17,805 (34.8) 
Recovered/Recovering 14,081 (27.6) 
Recovered with sequelae 1318 (2.6) 
Unknown 17,492 (34.2) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

Demographic information of all original BNT162b2 booster cases by age group received 
during the reporting interval is shown in Table 34. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 33. Demographic Information - BNT162b2 (All Original) Booster Cases 
Characteristics PM 

No. of Cases (%a) 
N=Sl,109 

Country/region of Germany 8628 (16.9) 
incidence us 6882 (13 .5) 
(�2% of all cases) France 6002 (1 1 .7) 

Sweden 3966 (7.8) 
Austria 3426 (6.7) 
Japan 2788 (5.5) 
Norway 2292 (4.5) 
Denmark 2238 (4.4) 
UK 2205 (4.3) 
Netherlands 1534 (3.0) 
Philinnines 1485 (2.9) 
New Zealand 1381  (2.7) 
Soain 1015 (2.0) 
Other countries 7267 (14.2) 

Gender Female 3 1 ,818 (62.3) 
Male 14,926 (29.2) 
Unknown/No Data 4365 (8.5) 

Age (Years) N 44,645 
Min-Max 0.8-103 
Mean 49.8 
Median 50.0 

Age Range :::;17 years 1214 (2.4) 
18-30 years 7447 (14.6) 
3 1-50 years 14,471 (28.3) 
51-64 years 10,444 (20.4) 
65-74 years 7147 (14.0) 

>75 years 4587 (9.0) 
Unknown 5799 (1 1 .3) 

Case Seriousness Serious 22,594 ( 44.2) 
Non-serious 28,515 (55.8) 

Case Outcome Fatal 413  (0.8) 
Not recovered 17,805 (34.8) 
Recovered/Recovering 14,081 (27 .6) 
Recovered with sequelae 13 18  (2.6) 
Unknown 17,492 (34.2) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

Demographic information of all original BNT l 62b2 booster cases by age group received 
during the reporting interval is shown in Table 34. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 34. Demographic Information — All Original BNT162b2 Booster Cases by Age 
Group 

Age group 6 months -4 
years 

No. of Cases 
(y 0a) 

N=20 

5-11 years 
No. of Cases 

(%a) 
N=440 

12 years and 
older 

No. of Cases 
(y 0a) 

N=46,032 

Unknown 
No. of Cases 

(0/0a) 

N=4617 

Characteristics 
MC Yes 16 (80.0) 351 (79.8) 15,347 (33.3) 2901 (62.8) 

No 4 (20.0) 89 (20.2) 30,685 (66.7) 1716 (37.2) 
Country/region 
of incidence 
(≥2% in at 
least 1 of the 
age groups) 

Germany 2 (10.0) 6 (1.4) 8230 (17.9) 390 (8.4) 
France 0 (0) 0 (0) 5963 (13.0) 39 (0.8) 
US 17 (85.0) 310 (70.5) 5272 (11.5) 1283 (27.8) 
Sweden 0 (0) 0 (0) 3953 (8.6) 13 (0.3) 
Austria 1 (5.0) 4 (0.9) 3406 (7.4) 15 (0.3) 
Norway 0 (0) 0 (0) 2282 (5.0) 10 (0.2) 
Denmark 0 (0) 0 (0) 2224 (4.8) 14 (0.3) 
Japan 0 (0) 55 (12.5) 2070 (4.5) 663 (14.4) 
UK 0 (0) 2 (0.5) 2019 (4.4) 184 (4.0) 
Netherlands 0 (0) 1 (0.2) 1523 (3.3) 10 (0.2) 
Philippines 0 (0) 5 (1.1) 1466 (3.2) 14 (0.3) 
Spain 0 (0) 0 (0) 1004 (2.2) 11 (0.2) 
Canada 0 (0) 27 (6.1) 443 (1.0) 94 (2.0) 
Brazil 0 (0) 0 (0) 129 (0.3) 96 (2.1) 
New Zealand 0 (0) 0 (0) 110 (0.2) 1271 (27.5) 
Puerto Rico 0 (0) 21 (4.8) 24 (0.1) 23 (0.5) 
Other countries 0 (0) 9 (2.0) 5914 (12.8) 487 (10.5) 

Gender Female 10 (50.0) 161 (36.6) 30,599 (66.5) 1048 (22.7) 
Male 7 (35.0) 165 (37.5) 14,161 (30.8) 593 (12.8) 
Unknown/No Data 3 (15.0) 114 (25.9) 1272 (2.8) 2976 (64.4) 

Age (years) N 20 366 44,259 N/A 
Min-Max 0.8-4 5-11 12-103 N/A 
Mean 2.9 8.3 50.1 N/A 
Median 3.0 8.0 50.0 N/A 

Case 
Seriousness 

Serious 0 (0) 29 (6.6) 21,374 (46.4) 1191 (25.8) 
Non-serious 20 (100.0) 411 (93.4) 24,658 (53.6) 3426 (74.2) 

Case Outcome Fatal 0 (0) 2 (0.5) 397 (0.9) 14 (0.3) 
Not recovered 0 (0) 13 (3.0) 17,419 (37.8) 373 (8.1) 
Recovered/Recovering 1 (5.0) 41 (9.3) 13,684 (29.7) 355 (7.7) 
Recovered with 
sequelae 

0 (0) 0 (0) 1307 (2.8) 11 (0.2) 

Unknown 19 (95.0) 384 (87.3) 13,225 (28.7) 3864 (83.7) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

The most frequently (≥2%) reported events in this subset of individuals is detailed in 
Table 35. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 34. Demographic Information - All Original BNT162b2 Booster Cases by Age 
Group 
Age group 6 months -4 5-11 years 12 years and Unknown 

years No. of Cases older No. of Cases 
No. of Cases (%·) No. of Cases (%·) 

(%·) N=440 (%·) N=4617 
N=20 N=46,032 

Characteristics 
MC Yes 16 (80.0) 351 (79.8) 15,347 (33 .3) 2901 (62.8) 

No 4 (20.0) 89 (20.2) 30,685 (66.7) 1716 (37.2) 
Country/region Germany 2 (10.0) 6 (1 .4) 8230 (17.9) 390 (8.4) 
of incidence France 0 (0) 0 (0) 5963 (13.0) 39 (0.8) 
(2::2% in at us 17 (85.0) 3 10 (70.5) 5272 (1 1 .5) 1283 (27.8) 
least 1 of the Sweden 0 (0) 0 (0) 3953 (8.6) 13 (0.3) 
age groups) Austria 1 (5.0) 4 (0.9) 3406 (7.4) 15 (0.3) 

Norway 0 (0) 0 (0) 2282 (5.0) 10 (0.2) 
Denmark 0 (0) 0 (0) 2224 (4.8) 14 (0.3) 
Japan 0 (0) 55 (12.5) 2070 (4.5) 663 (14.4) 
UK 0 (0) 2 (0.5) 2019 (4.4) 184 (4.0) 
Netherlands 0 (0) 1 (0.2) 1523 (3 .3) 10 (0.2) 
Philinnines 0 (0) 5 (1 . 1) 1466 (3.2) 14 (0.3) 
Spain 0 (0) 0 (0) 1004 (2.2) 1 1  (0.2) 
Canada 0 (0) 27 (6. 1) 443 (1 .0) 94 (2.0) 
Brazil 0 (0) 0 (0) 129 (0.3) 96 (2. 1) 
New Zealand 0 (0) 0 (0) 1 10 (0.2) 1271 (27.5) 
Puerto Rico 0 (0) 21  (4.8) 24 (0. 1) 23 (0.5) 
Other countries 0 (0) 9 (2.0) 5914 (12.8) 487 (10.5) 

Gender Female 10 (50.0) 161 (36.6) 30,599 (66.5) 1048 (22.7) 
Male 7 (35.0) 165 (37.5) 14,161 (30.8) 593 (12.8) 
Unknown/No Data 3 (15.0) 1 14 (25.9) 1272 (2.8) 2976 (64.4) 

Age (years) N 20 366 44,259 NIA 

Min-Max 0.8-4 5-1 1 12-103 NIA 

Mean 2.9 8.3 50. 1 NIA 

Median 3 .0 8.0 50.0 NIA 

Case Serious 0 (0) 29 (6.6) 21 ,374 (46.4) 1 191  (25.8) 
Seriousness Non-serious 20 (100.0) 4 1 1  (93.4) 24,658 (53.6) 3426 (74.2) 
Case Outcome Fatal 0 (0) 2 (0.5) 397 (0.9) 14 (0.3) 

Not recovered 0 (0) 1 3  (3.0) 17,419 (37.8) 373 (8.1)  
Recovered/Recovering 1 (5.0) 41 (9.3) 13,684 (29.7) 355 (7.7) 
Recovered with 0 (0) 0 (0) 1307 (2.8) 1 1  (0.2) 
sequelae 
Unknown 19 (95.0) 384 (87.3) 13,225 (28.7) 3864 (83.7) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

The most frequently (�2%) reported events in this subset of individuals is detailed in 
Table 35 . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 35. BNT162b2 (All Original) Booster Cases — Most frequently (≥2%) reported 
PTs 

PTs Total Number of Events (AERP%) 
COVID-19a 10,577 (20.7) 
Drug ineffectivea 6735 (13.2) 
Headacheb 5434 (10.6) 
Off label use' 5289 (10.3) 
Fatigue" 5120 (10.0) 
Pvrexiab 5072 (9.9) 
Vaccination failures 4612 (9.0) 
Interchange of vaccine products" 4302 (8.4) 
Myalgia" 3755 (7.3) 
Lymphadenopathy" 3616 (7.1) 
Immunisation' 3579 (7.0) 
Vaccination site painb 3233 (6.3) 
Arthralgia" 2872 (5.6) 
Malaise" 2816 (5.5) 

b Dizzines s 2517 (4.9) 
Pain in extremity" 2357 (4.6) 
Chills" 2341 (4.6) 
Poor quality product administered' 2243 (4.4) 
Nausea" 2027 (4.0) 
Pain" 1816 (3.6) 
Dyspnoea" 1736 (3.4) 
Asthenia" 1548 (3.0) 
Product temperature excursion issue' 1414 (2.8) 
Rash" 1359 (2.7) 
Wrong product administered' 1310 (2.6) 
Paraesthesiaf 1213 (2.4) 
Heavy menstrual bleedings 1209 (2.4) 
a. Listed as per case processing conventions, except for fatal cases. 
b. Listed or consistent with listed AEs in the current RSI. 
c. Listed per case processing conventions, except when associated with unlisted AEs. 
d. PT coded per case processing conventions to identify cases reporting use of vaccines from different MAHs. 
e. PT coded per case processing conventions to identify cases reporting a booster dose when administered off-label as 
per the local label. 
f. Paraesthesia / Hypoesthesia were included as ADRs in the EU-SmPC Section 4.8 as per PRAC recommendation 
(Procedure number EMEA/H/C/005735/II/0080). 
g. Unlisted in the current RSI 

6.3.1.3.2.2. Bivalent BNT162b2 Booster Doses 

Demographic information of all BNT162b2 bivalent booster cases3° received during the 
reporting interval is shown in Table 36. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 35. BNT162b2 (All Original) Booster Cases - Most frequently �2%) reported 
PTs 

PTs 
COVID-19a 

Drug ineffectivea 

Headacheh 

Off label usec 

Fatigueh 

Pvrexiah 

Vaccination failurea 

Interchange of vaccine productsd 

Myalgiah 

Lymphadenopathvh 

Immunisation° 

Vaccination site painh 

Arthralgiah 

Malaiseh 

Dizzinessh 

Pain in extremityh 
Chillsh 

Poor quality product administeredc 

Nauseah 

Painh 

Dyspnoeah 

Astheniah 

Product temperature excursion issuec 

Rashh 

Wrong product administeredc 

Paraesthesiar 

Heavy menstrual bleedingg 
a. Listed as per case processing conventions, except for fatal cases. 
b. Listed or consistent with listed AEs in the current RSI. 

Total Number of Events (AERP%) 
10,577 (20.7) 
6735 (13 .2) 
5434 (10.6) 
5289 (10.3) 
5120 (10.0) 
5072 (9.9) 
4612 (9.0) 
4302 (8.4) 
3755 (7.3) 
3616 (7.1)  
3579 (7.0) 
3233 (6.3) 
2872 (5.6) 
28 16 (5.5) 
25 17 (4.9) 
2357 (4.6) 
2341 (4.6) 
2243 (4.4) 
2027 (4.0) 
1816 (3 .6) 
1736 (3.4) 
1548 (3 .0) 
1414 (2.8) 
1359 (2.7) 
13 10 (2.6) 
1213 (2.4) 
1209 (2.4) 

c. Listed per case processing conventions, except when associated with unlisted AEs. 
d. PT coded per case processing conventions to identify cases reporting use of vaccines from different MAHs . 
e. PT coded per case processing conventions to identify cases reporting a booster dose when administered off-label as 
per the local label. 
f. Paraesthesia / Hypoesthesia were included as ADRs in the EU-SmPC Section 4.8 as per PRAC recommendation 
(Procedure number EMEA/H/C/005735/11/0080). 
g. Unlisted in the current RSI 

6.3.1.3.2.2. Bivalent BNT162b2 Booster Doses 
Demographic information of all BNT 162b2 bivalent booster cases30 received during the 
reporting interval is shown in Table 36. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 36. Demographic Information — BNT162b2 (All Bivalent Vaccines) All Booster 
Cases 

Characteristics PM 
No. of Cases (Y0a) 

N=11,193 
MC Yes 4789 (42.8) 

No 6404 (57.2) 
Country/region of 
incidence 
(≥2% of all cases) 

US 3651 (32.6) 
Netherlands 1952 (17.4) 
Japan 1657 (14.8) 
Germany 1126 (10.1) 
UK 486 (4.3) 
Belgium 435 (3.9) 
Spain 420 (3.8) 
France 311 (2.8) 
Other countries 1155 (10.3) 

Gender Female 6366 (56.9) 
Male 2926 (26.1) 
Unknown/No Data 1901 (17.0) 

Age (Years) N 7698 
Min-Max 1.2-111 
Mean 53.7 
Median 55.0 

Age Range < 17 years 353 (3.2) 
18-30 years 697 (6.2) 
31-50 years 2183 (19.5) 
51-64 years 1971 (17.6) 
65-74 years 1480 (13.2) 

≥ 75 years 1203 (10.7) 
Unknown 3306 (29.5) 

Case Seriousness Serious 2803 (25.0) 
Non-serious 8390 (75.0) 

Case Outcome Fatal 128 (1.1) 
Not recovered 3148 (28.1) 
Recovered/Recovering 3426 (30.6) 
Recovered with sequelae 73 (0.7) 
Unknown 4418 (39.5) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

Demographic information of all Bivalent BNT162b2 + Omi Bivalent BA.1 booster cases 
received by age group during the reporting interval is shown in Table 37. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 36. Demographic Information - BNT162b2 (All Bivalent Vaccines) All Booster 
Cases 

Characteristics PM 
No. of Cases (%a) 

N=ll,193 
MC Yes 4789 (42.8) 

No 6404 (57.2) 
Country/region of us 3651 (32.6) 
incidence Netherlands 1952 (17.4) 
(2::2% of all cases) Japan 1657 (14.8) 

Germany 1126 (10.1) 
UK 486 (4.3) 
Belgium 435 (3.9) 
Spain 420 (3.8) 
France 311 (2.8) 
Other countries 1155 (10.3) 

Gender Female 6366 (56.9) 
Male 2926 (26.1) 
Unknown/No Data 1901 (17.0) 

Age (Years) N 7698 
Min-Max 1.2-111 
Mean 53.7 
Median 55.0 

Age Range :S 17 years 353 (3.2) 
18-30 years 697 (6.2) 
31-50 years 2183 (19.5) 
51-64 years 1971 (17.6) 
65-74 years 1480 (13.2) 

> 75 years 1203 (10.7) 
Unknown 3306 (29.5) 

Case Seriousness Serious 2803 (25.0) 
Non-serious 8390 (75.0) 

Case Outcome Fatal 128 (1.1) 
Not recovered 3148 (28.1) 
Recovered/Recovering 3426 (30.6) 
Recovered with sequelae 73 (0.7) 
Unknown 4418 (39.5) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

Demographic information of all Bivalent BNT 162b2 + Omi Bivalent BA. I booster cases 
received by age group during the reporting interval is shown in Table 37. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 37. Demographic Information — Bivalent BNT162b2 + Omi Bivalent BA.1 
Cases by Age Group 

Characteristics Age Groups 
6 months -4 

years 
No. of Cases 

(%a)

N=1 

5-11 years 
No. of Cases 

(%a) 
N=4 

12 years and 
older 

No. of Cases 
(%a) 

N=3946 

Unknown 
No. of Cases 

(%a) 
N=412 

MC Yes 0 (0) 3 (75.0) 825 (20.9) 180 (43.7) 
No 1 (100.0) 1 (25.0) 3121 (79.1) 232 (56.3) 

Country/region 
of incidence 
(≥2% in at 
least 1 of the 
age groups) 

Netherlands 0 (0) 0 (0) 1940 (49.2) 3 (0.7) 
Japan 0 (0) 3 (75.0) 501 (12.7) 185 (44.9) 
UK 0 (0) 0 (0) 369 (9.4) 115 (27.9) 
Belgium 0 (0) 0 (0) 350 (8.9) 23 (5.6) 
Germany 0 (0) 0 (0) 218 (5.5) 42 (10.2) 
Sweden 0 (0) 0 (0) 118 (3.0) 2 (0.5) 
France 0 (0) 0 (0) 78 (2.0) 3 (0.7) 
Switzerland 1 (100.0) 0 (0) 27 (0.7) 0 (0) 
Ireland 0 (0) 1 (25.0) 30 (0.8) 3 (0.7) 
Other countries 0 (0) 0 (0) 315 (8.0) 36 (8.7) 

Gender Female 1 (100.0) 3 (75.0) 2903 (73.6) 154 (37.4) 
Male 0 (0) 0 (0) 994 (25.2) 90 (21.8) 
Unknown/No Data 0 (0) 1 (25.0) 49 (1.2) 168 (40.8) 

Age (years) N 1 3 2976 N/A 
Min-Max N/A 9-11 12-111 N/A 
Mean 2.0 9.7 50.3 N/A 
Median 2.0 9.0 50.0 N/A 

Case 
Seriousness 

Serious 0 (0) 0 (0) 939 (23.8) 89 (21.6) 
Non-serious 1 (100.0) 4 (100) 3007 (76.2) 323 (78.4) 

Case Outcome Fatal 0 (0) 0 (0) 33 (0.8) 1 (0.2) 
Not recovered 0 (0) 0 (0) 1877 (47.6) 46 (11.2) 
Recovered/Recovering 1 (100.0) 0 (0) 1470 (37.3) 85 (20.6) 
Recovered with 
sequelae 

0 (0) 0 (0) 36 (0.9) 2 (0.5) 

Unknown 0 (0) 4 (100.0) 530 (13.4) 278 (67.5) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

The most frequently (≥2%) reported events in this subset of individuals is detailed in 
Table 38. 

Table 38. Bivalent BNT162b2 + Omi Bivalent BA.1 Booster Cases — Most frequently 
(≥2%) reported PTs 

PTs Total Number of Events (AERP%) 
Headachea 1288 (29.5) 
Malaisea 1176 (27.0) 
Fatiguea 1101 (25.2) 
Myalgiaa 1078 (24.7) 
Pyrexiaa 962 (22.0) 
Chillsa 835 (19.1) 
Vaccination site pains 800 (18.3) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 37. Demographic Information - Bivalent BNT162b2 + Omi Bivalent BA.1 
Cases by Age Group 

Characteristics Ae:e Groups 
6 months -4 5-11 years 12 years and Unknown 

years No. of Cases older No. of Cases 
No. of Cases (%·) No. of Cases (%·) 

(%·) N=4 (%a) N=412 
N=l N=3946 

MC Yes 0 (0) 3 (75.0) 825 (20.9) 180 (43 .7) 
No 1 (100.0) 1 (25.0) 3 121 (79.1)  232 (56.3) 

Country/region Netherlands 0 (0) 0 (0) 1940 (49.2) 3 (0.7) 
of incidence Japan 0 (0) 3 (75.0) 501 (12.7) 185 (44.9) 
(2::2% in at UK 0 (0) 0 (0) 369 (9.4) 1 15 (27.9) 
least 1 of the Belgium 0 (0) 0 (0) 350 (8.9) 23 (5.6) 
age groups) Germany 0 (0) 0 (0) 218 (5.5) 42 (10.2) 

Sweden 0 (0) 0 (0) 1 18 (3.0) 2 (0.5) 
France 0 (0) 0 (0) 78 (2.0) 3 (0.7) 
Switzerland 1 (100.0) 0 (0) 27 (0.7) 0 (0) 
Ireland 0 (0) 1 (25.0) 30 (0.8) 3 (0.7) 
Other countries 0 (0) 0 (0) 3 1 5  (8.0) 36 (8.7) 

Gender Female 1 (100.0) 3 (75.0) 2903 (73 .6) 154 (37.4) 
Male 0 (0) 0 (0) 994 (25.2) 90 (21 .8) 
Unknown/No Data 0 (0) 1 (25.0) 49 (1 .2) 168 (40.8) 

Age (years) N 1 3 2976 NIA 

Min-Max NIA 9-1 1 12-1 1 1  NIA 

Mean 2.0 9.7 50.3 NIA 

Median 2.0 9.0 50.0 NIA 

Case Serious 0 (0) 0 (0) 939 (23.8) 89 (21 .6) 
Seriousness Non-serious 1 (100.0) 4 (100) 3007 (76.2) 323 (78.4) 
Case Outcome Fatal 0 (0) 0 (0) 33 (0.8) 1 (0.2) 

Not recovered 0 (0) 0 (0) 1877 (47.6) 46 (1 1 .2) 
Recovered/Recovering 1 (100.0) 0 (0) 1470 (37.3) 85 (20.6) 
Recovered with 0 (0) 0 (0) 36 (0.9) 2 (0.5) 
sequelae 
Unknown 0 (0) 4 (100.0) 530 (13.4) 278 (67.5) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

The most frequently (�2%) reported events in this subset of individuals is detailed in 
Table 38. 

Table 38. Bivalent BNT162b2 + Omi Bivalent BA.1 Booster Cases - Most frequently 
�%) reported PTs 

Headachea 

Malaisea 

Fati!!Uea 

Mvalgiaa 

Pyrexiaa 

Chillsa 

Vaccination site paina 

PTs 
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Total Number of Events (AERP%) 
1288 (29.5) 
1 176 (27.0) 
1 101 (25.2) 
1078 (24.7) 
962 (22.0) 
835 (19.1) 
800 (18.3) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 38. Bivalent BNT162b2 + Omi Bivalent BA.1 Booster Cases — Most frequently 
(?2%) reported PTs 

PTs Total Number of Events (AERP%) 
Arthralgiaa 670 (15.4) 
Nauseaa 649 (14.9) 
Interchange of vaccine products' 631 (14.5) 
Vaccination site lymphadenopathya 418 (9.6) 
Vaccination site infiammationa 270 (6.2) 
Vaccination site swellinga 269 (6.2) 
Lymphadenopathya 248 (5.7) 
Vaccination site warmtha 238 (5.5) 
Off label use' 217 (5.0) 
Pain in extremitya 210 (4.8) 
Vaccination site erythemaa 199 (4.6) 
Dizzinessa 172 (3.9) 
Heavy menstrual bleedingd 163 (3.7) 
Dyspnoeaa 147 (3.4) 
Immunisationf 127 (2.9) 
Diarrhoeaa 120 (2.8) 
Body temperature increaseda 119 (2.7) 
Paina 118 (2.7) 
Votnitinga 112 (2.6) 
COVID-19e 106 (2.4) 
Drug ineffective' 106 (2.4) 
Vaccination site reactiona 105 (2.4) 
Intermenstrual bleedingd 93 (2.1) 
a. Listed or consistent with the listed AEs in the current RSI. 
b. PT coded per case processing conventions to identify cases reporting use o f vaccines from different MAHs. 
c. Listed per case processing conventions, except when associated with unlisted AEs. 
d. Unlisted in the current RSI. 
e. Listed per case processing conventions, except for fatal cases. 
f. PT coded per case processing conventions to identify cases reporting a booster dose when administered off-label as 
per the local label. 

Demographic information of all Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5 booster 
cases received during the reporting interval are shown in the Table below. 

Table 39. Demographic Information — Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 Cases by Age Group 

Characteristics Age Groups 
6 months -4 

years 
No. of Cases 

CY01 
N=4 

5-11 years 
No. of Cases 

( ye)

N=165 

12 years and 
older 

No. of Cases 
CY01 

N=4687 

Unknown 
No. of Cases 

( ye)

N=1974 

1454 (73.7) 
520 (26.3) 

1657 (83.9) 
84 (4.3) 
183 (9.3) 

MC Yes 4 (100.0) 129 (78.2) 2194 (46.8) 
No 0 (0) 36 (21.8) 2493 (53.2) 

Country/region 
of incidence 

US 3 (75.0) 157 (95.2) 1834 (39.1) 
Germany 0 (0) 1 (0.6) 781 (16.7) 
Japan 1 (25.0) 5 (3.0) 779 (16.6) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 38. Bivalent BNT162b2 + Omi Bivalent BA.1 Booster Cases - Most frequently 
�%) reported PTs 

PTs Total Number of Events (AERP%) 
Arthralgiaa 

Nauseaa 

Interchange of vaccine productsh 

Vaccination site lymphadenopathv" 
Vaccination site inflammationa 

Vaccination site swelling" 
Lymphadenopathy" 
Vaccination site warmtha 

Off label usec 

Pain in extremity" 
Vaccination site erythemaa 

Dizzinessa 

Heavy menstrual bleedingd 
Dvspnoeaa 

Immunisationf 

Diarrhoea a 

Body temperature increaseda 

Paina 

Vomitinga 

COVID-19° 

Drug ineffective0 

Vaccination site reactiona 

Intermenstrual bleedingd 
a. Listed or consistent with the listed AEs in the current RSI. 

670 (15.4) 
649 (14.9) 
631 (14.5) 
418 (9.6) 
270 (6.2) 
269 (6.2) 
248 (5.7) 
238 (5.5) 
217 (5.0) 
210 (4.8) 
199 (4.6) 
172 (3.9) 
163 (3.7) 
147 (3.4) 
127 (2.9) 
120 (2.8) 
119 (2.7) 
118 (2.7) 
112 (2.6) 
106 (2.4) 
106 (2.4) 
105 (2.4) 
93 (2.1) 

b. PT coded per case processing conventions to identify cases reporting use of vaccines from different MAHs . 
c. Listed per case processing conventions, except when associated with unlisted AEs. 
d. Unlisted in the current RSI. 
e. Listed per case processing conventions, except for fatal cases. 
f. PT coded per case processing conventions to identify cases reporting a booster dose when administered off-label as 
per the local label. 

Demographic information of all Bivalent BNTl 62b2 + Omi Bivalent BA.4/BA.5 booster 
cases received during the reporting interval are shown in the Table below. 

Table 39. Demographic Information - Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 Cases by Age Group 

Characteristics A e Grou s 
6 months -4 5-11 years 12 years and Unknown 

years No. of Cases older No. of Cases 

MC Yes 
No 

Country/region us 

of incidence German 
Ja an 

No. of Cases (%·) 

4 

3 

1 

(%a) N=l65 
N=4 

129 
36 
157 

1 
5 
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No. of Cases (%·) 
(%a) N=l974 

N=4687 
2194 
2493 
1834 
781 
779 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 39. Demographic Information — Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 Cases by Age Group 

Characteristics Age Groups 
6 months -4 

years 
No. of Cases 

(%a)

N=4 

5-11 years 
No. of Cases 

(%a) 
N=165 

12 years and 
older 

No. of Cases 
(%a)

N=4687 

Unknown 
No. of Cases 

(%a) 
N=1974 

(≥2% in at 
least 1 of the 
age groups) 

Spain 0 (0) 0 (0) 404 (8.6) 0 (0) 
France 0 (0) 0 (0) 226 (4.8) 4 (0.2) 

Austria 0 (0) 0 (0) 126 (2.7) 2 (0.1) 
Italy 0 (0) 0 (0) 123 (2.6) 7 (0.4) 
Other countries 0 (0) 2 (1.2) 414 (8.8) 37 (1.9) 

Gender Female 0 (0) 74 (44.8) 2964 (63.2) 267 (13.5) 
Male 2 (50.0) 58 (35.2) 1598 (34.1) 184 (9.3) 
Unknown/No 
Data 

2 (50.0) 33 (20.0) 125 (2.7) 1523 (77.2) 

Age (years) N 4 156 4558 N/A 
Min-Max 1.2-4 5-11 12-101 N/A 
Mean 3.3 8.3 57.6 N/A 
Median 4.0 8.0 59.5 N/A 

Case 
Seriousness 

Serious 0 (0) 2 (1.2) 1593 (34.0) 180 (9.1) 
Non-serious 4 (100.0) 163 (98.8) 3094 (66.0) 1794 (90.9) 

Case Outcome Fatal 0 (0) 0 (0) 92 (2.0) 2 (0.1) 
Not recovered 0 (0) 10 (6.1) 1161 (24.8) 54 (2.7) 
Recovered/ 
Recovering 

0 (0) 8 (4.8) 1790 (38.2) 72 (3.6) 

Recovered with 
sequelae 

0 (0) 0 (0) 35 (0.7) 0 (0) 

Unknown 4 (100.0) 147 (89.1) 1609 (34.3) 1846 (93.5) 
a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

The most frequently (≥2%) reported events in this subset of individuals is detailed in 
Table 40. 

Table 40. Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5 — Most frequently (≥2%) 
reported PTs 

PTs Total Number of Events (AERP%) 
Poor quality product administereda 1564 (22.9) 
Product temperature excursion issues 965 (14.1) 
Pyrexiab 828 (12.1) 
COVID-19c 689 (10.1) 
Headacheb 660 (9.7) 
Drug ineffectivec 591 (8.7) 
Product administration errors 579 (8.5) 
Off label uses 547 (8.0) 
Fatigue" 486 (7.1) 
Vaccination site pain" 464 (6.8) 
Interchange of vaccine productsd 446 (6.5) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 39. Demographic Information - Bivalent BNT162b2 + Omi Bivalent 
BA.4/BA.5 Cases by Age Group 

Characteristics A2e Groups 
6 months -4 5-11 years 12 years and Unknown 

years No. of Cases older No. of Cases 
No. of Cases (%·) No. of Cases 

(%·) N=l65 (%·) 
N=4 N=4687 

(2::2% in at Spain 0 (0) 0 (0) 404 (8.6) 
least 1 of the France 0 (0) 0 (0) 226 (4.8) 
age groups) 

Austria 0 (0) 0 (0) 126 (2.7) 
Italy 0 (0) 0 (0) 123 (2.6) 
Other countries 0 (0) 2 (1 .2) 414 (8.8) 

Gender Female 0 (0) 74 (44.8) 2964 (63.2) 
Male 2 (50.0) 58 (35.2) 1598 (34.1) 
Unknown/No 2 (50.0) 33 (20.0) 125 (2.7) 
Data 

Age (years) N 4 156 4558 
Min-Max 1 .2-4 5-1 1 12-101 
Mean 3.3 8.3 57.6 
Median 4.0 8.0 59.5 

Case Serious 0 (0) 2 (1 .2) 1593 (34.0) 
Seriousness Non-serious 4 (100.0) 163 (98.8) 3094 (66.0) 
Case Outcome Fatal 0 (0) 0 (0) 92 (2.0) 

Not recovered 0 (0) 10  (6. 1) 1 161 (24.8) 
Recovered/ 0 (0) 8 (4.8) 1790 (38.2) 
Recovering 
Recovered with 0 (0) 0 (0) 35 (0.7) 
sequelae 
Unknown 4 (100.0) 147 (89 .1) 1609 (34.3) 

a. The sum of percentages may not exactly match 100% due to rounding in calculations. 

(%·) 
N=l974 

0 (0) 
4 (0.2) 

2 (0. 1) 
7 (0.4) 
37 (1 .9) 

267 (13 .5) 
184 (9.3) 

1523 (77.2) 

NIA 

NIA 

NIA 

NIA 

180 (9. 1) 
1794 (90.9) 

2 (0. 1) 
54 (2.7) 
72 (3 .6) 

0 (0) 

1846 (93 .5) 

The most frequently (�2%) reported events in this subset of individuals is detailed in 
Table 40. 

Table 40. Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5 - Most frequently �%) 
reported PTs 

PTs 
Poor quality product administereda 

Product temperature excursion issuea 

Pvrexiab 

covrn-19c 

Headacheb 

Drug ineffectivec 

Product administration error 
Off label usea 

Fati!!lleb 

Vaccination site painb 

Interchange of vaccine productsd 
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Total Number of Events (AERP¾) 
1564 (22.9) 
965 (14.1) 
828 (12.1) 
689 (10.1) 
660 (9.7) 
591 (8.7) 
579 (8.5) 
547 (8.0) 
486 (7. 1) 
464 (6.8) 
446 (6.5) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 40. Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5 — Most frequently (?2%) 
reported PTs 

PTs Total Number of Events (AERP%) 
Product use issues 442 (6.5) 
Malaise" 403 (5.9) 
Chills" 336 (4.9) 
Pain in extremity" 314 (4.6) 
Myalgia" 312 (4.6) 
Pain" 275 (4.0) 
Arthralgia" 262 (3.8) 
Dizziness" 256 (3.7) 
Nausea" 254 (3.7) 
Overdosea 209 (3.1) 
Lymphadenopathyb 197 (2.9) 
Asthenia" 163 (2.4) 
Dyspnoea" 160 (2.3) 
Pruritus" 154 (2.3) 
Product preparation errors 151 (2.2) 
Diarrhoea" 149 (2.2) 
Vaccination failure 148 (2.2) 
Vomiting" 138 (2.0) 
a. Listed per case processing conventions, except when associated with unlisted AEs. 
b. Listed or consistent with the listed AEs in the current RSI. 
c. Listed per case processing conventions, except for fatal cases. 
d. PT coded per case processing conventions to identify cases reporting use of vaccines from different MAHs. 

6.3.1.3.3. Batch-Related issues 

The most frequently reported lot numbers in PM case reports (≥3000 cases) are listed in 
Table 41 below. 

Table 41. Most Frequently Reported Lot Numbers 

Lot Numbers Number of Cases 
FD6840 14556 
FE6208 13982 
FD4555 11490 
FD1921 9556 
FD0168 9195 
FF0680 6982 
FC0681 5671 
FF3318 5621 
FC2473 5384 
EJ6797 4377 
EY7015 4272 
FA4598 4199 
EY3014 3806 
FE8244 3165 

a. The lots/batches reported in the table were all manufactured at Pfizer Puurs (Belgium). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 40. Bivalent BNT162b2 + Omi Bivalent BA.4/BA.5 - Most frequently �%) 
reported PTs 

PTs Total Number of Events (AERP%) 
Product use issuea 442 (6.5) 
Malaiseh 403 (5.9) 
Chillsh 336 (4.9) 
Pain in extremitv" 3 14 (4.6) 
Myalgiah 3 12 (4.6) 
Painh 275 (4.0) 
Arthralgiah 262 (3.8) 
Dizzinessh 256 (3.7) 
Nauseah 254 (3.7) 
Overdo sea 209 (3 . 1) 
Lymphadenopathyh 197 (2.9) 
Astheniah 163 (2.4) 
Dyspnoeah 160 (2.3) 
Pruritush 154 (2.3) 
Product preparation error 151  (2.2) 
Diarrhoeah 149 (2.2) 
Vaccination failure0 148 (2.2) 
Vomitingh 138 (2.0) 
a. Listed per case processing conventions, except when associated with unlisted AEs. 
b. Listed or consistent with the listed AEs in the current RSI. 
c. Listed per case processing conventions, except for fatal cases. 
d. PT coded per case processing conventions to identify cases reporting use of vaccines from different MAHs. 

6.3.1.3.3. Batch-Related issues 
The most frequently reported lot numbers in PM case reports (�3000 cases) are listed in 
Table 41 below. 

Table 41. Most Frequently Reported Lot Numbers 
Lot Number• 

FD6840 
FE6208 
FD4555 
FD1921 
FD0168 
FF0680 
FC0681 
FF33 18 
FC2473 
EJ6797 
EY7015 
FA4598 
EY3014 
FE8244 

Number of Cases 
14556 
13982 
1 1490 
9556 
9195 
6982 
5671 
5621 
5384 
4377 
4272 
4199 
3806 
3 165 

a. The lots/batches reported in the table were all manufactured at Pfizer Puurs (Belgium) . 
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The AEs most frequently reported (> 4%) with these lot numbers included COVID-19 
(38,033), Inappropriate schedule of product administration (19,898), Vaccination failure 
(19,651), Drug ineffective (18,420), Vaccination site pain (5534), Headache (3730), and 
Fatigue (3356). These AEs do not differ from those reported in the overall incremental 
dataset. 

There were no safety issues related to quality identified during product complaint 
investigations. 

Overall, the most frequently (> 40 occurrences) reported product issues regardless of lot 
number included the following PTs: Product temperature excursion issue (7464), Product 
label issue (115), Product expiration date issue (58), Product distribution issue (51), and 
Liquid product physical issue (42). 

• Cases reporting the PT Product temperature excursion issue described product storage 
deviations. 

• Cases reporting the PT Product label issue described vaccine administration after the 
beyond-use date and the monovalent and bivalent boxes looking similar. 
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after the beyond-use date. 

• Cases reporting PT Product distribution issue described subjects receiving 
monovalent instead of bivalent vaccine. 

• Cases reporting PT Liquid product physical issue described quality issues such as 
cloudy vial, particles present, or increased viscosity. Of the 42 cases reporting a 
quality issue, a product quality investigation was performed in 17 cases. In the 17 
cases reporting a product quality investigation, no related quality issues were 
identified. 

• The number of product issues did not show a trend that would require a change to the 
RSI. Vaccine administration and details on product storage are adequately described 
in the RSI. The expiry date is printed on every package. The monovalent and bivalent 
primary series/booster doses are adequately described on the product 
packaging/labelling. No quality issues were identified from the product quality 
investigations performed for the cases that reported PT Liquid product physical issue. 

Surveillance for any potential product quality issues includes review of quarterly AE/PC 
reports and monthly SAE/PC reports, and review of weekly AE-batch/lot trending reports. In 
support to this process as needed, a review of AE data related to respective PCs may be 
requested to support trend analysis and notifications. 

Alerts in the AE/PC reports are reviewed and closed or escalated based on clinical judgement 
and product knowledge. Any potential signals indicating a potential relationship between a 
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The AEs most frequently reported (� 4%) with these lot numbers included COVID-19 
(38,033), Inappropriate schedule of product administration (19,898), Vaccination failure 
(19,651), Drug ineffective (18,420), Vaccination site pain (5534), Headache (3730), and 
Fatigue (3356). These AEs do not differ from those reported in the overall incremental 
dataset. 

There were no safety issues related to quality identified during product complaint 
investigations. 

Overall, the most frequently (> 40 occurrences) reported product issues regardless of lot 
number included the following PTs: Product temperature excursion issue (7464), Product 
label issue (115), Product expiration date issue (58), Product distribution issue (51), and 
Liquid product physical issue ( 42). 

• Cases reporting the PT Product temperature excursion issue described product storage 
deviations. 

• Cases reporting the PT Product label issue described vaccine administration after the 
beyond-use date and the monovalent and bivalent boxes looking similar. 

• Cases reporting PT Product expiration date issue described vaccine administration 
after the beyond-use date. 

• Cases reporting PT Product distribution issue described subjects receiving 
monovalent instead of bivalent vaccine. 

• Cases reporting PT Liquid product physical issue described quality issues such as 
cloudy vial, particles present, or increased viscosity. Of the 42 cases reporting a 
quality issue, a product quality investigation was performed in 17 cases. In the 17 
cases reporting a product quality investigation, no related quality issues were 
identified . 

• The number of product issues did not show a trend that would require a change to the 
RSI. Vaccine administration and details on product storage are adequately described 
in the RSI. The expiry date is printed on every package. The monovalent and bivalent 
primary series/booster doses are adequately described on the product 
packaging/labelling. No quality issues were identified from the product quality 
investigations performed for the cases that reported PT Liquid product physical issue. 

Surveillance for any potential product quality issues includes review of quarterly AE/PC 
reports and monthly SAE/PC reports, and review of weekly AE-batch/lot trending reports. In 
support to this process as needed, a review of AE data related to respective PCs may be 
requested to support trend analysis and notifications. 

Alerts in the AE/PC reports are reviewed and closed or escalated based on clinical judgement 
and product knowledge. Any potential signals indicating a potential relationship between a 
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safety issue and a particular batch lot, and that was not already evaluated as part of other 
signal activities, would undergo evaluation and escalation as per standard procedures. 

Conclusion 

Based on the review of the cases with the most frequently reported lot numbers, no new 
safety issues were identified. 

6.3.1.3.4. Analysis by Dose 

Potential for systemic adverse reactions is analysed by dose of the vaccine in 
Section 16.3.3.3 Systemic Adverse Reactions. 

6.3.1.3.5. Product Quality Analysis 
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The following request was made from Canada MHPD on 20 September 2022, following their 
review of the abbreviated SMSR #6: Poor quality product administered was amongst the 
most frequently reported Preferred Terms in those who received a booster dose, and in those 
5 to 11 years of age. Please provide an analysis of potential quality issues in the next PSUR, 
and discuss if additional risk minimization measures should be put into place. 

Response 

Please refer to the content of this Section. 

Search criteria — PT: Poor quality product administered. 

Clinical Trial Data 

• During the current reporting period and previous PSUR #3 reporting period, there were 
no serious cases in the CT dataset. 

Post-Authorisation Data 

• Number of relevant cases: 16,480 (5.8% of 282,992) cases, the total PM dataset, 
compared to 17,859 cases (3.5%) retrieved in the PSUR #3. 

• MC cases (10,765); NMC cases (5715). 

• Country/region of incidence (≥ 2%): US (7098), Japan (6205), New Zealand (1570), 
Canada (535), Australia (385). 

• Subjects' gender: female (1040), male (815) and unknown (14,625). 

• Subjects' age in years: n = 2128, range: 2 months — 102 years, mean: 32.3, median: 18.5. 

• Age groups: 2m (1), 6m-4yo (109), 5yo-llyo (700), 12+ yo (1318), Unknown (14,352). 

• Dose: Primary series (14,718), Booster (1822). 
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safety issue and a particular batch lot, and that was not already evaluated as part of other 
signal activities, would undergo evaluation and escalation as per standard procedures. 

Conclusion 

Based on the review of the cases with the most frequently reported lot numbers, no new 
safety issues were identified. 

6.3.1.3.4. Analysis by Dose 
Potential for systemic adverse reactions is analysed by dose of the vaccine in 
Section 16.3.3.3 Systemic Adverse Reactions. 

6.3.1.3.5. Product Quality Analysis 

The following request was made from Canada MHPD on 20 September 2022, following their 
review of the abbreviated SMSR #6: Poor quality product administered was amongst the 
most frequently reported Preferred Terms in those who received a booster dose, and in those 
5 to 11  years of age. Please provide an analysis of potential quality issues in the next PSUR, 
and discuss if additional risk minimization measures should be put into place. 

Response 

Please refer to the content of this Section. 

Search criteria - PT: Poor quality product administered. 

Clinical Trial Data 
• During the current reporting period and previous PSUR #3 reporting period, there were 

no serious cases in the CT dataset. 

Post-Authorisation Data 
• Number ofrelevant cases: 16,480 (5.8% of 282,992) cases, the total PM dataset, 

compared to 17,859 cases (3.5%) retrieved in the PSUR #3. 

• MC cases (10,765); NMC cases (5715). 

• Country/region of incidence (� 2%): US (7098), Japan (6205), New Zealand (1570), 
Canada (535), Australia (385). 

• Subjects' gender: female (1040), male (815) and unknown (14,625). 

• Subjects' age in years: n = 2128, range: 2 months -102 years, mean: 32.3, median: 18.5 . 

• Age groups: 2m (1), 6m-4yo (109), 5yo-1 l yo (700), 12+ yo (1318), Unknown (14,352). 

• Dose: Primary series (14,718), Booster (1822). 
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• Co-suspect medications (n = 63 cases): the most frequently (≥4) reported relevant co-
suspect medications included influenza vaccine (37), DPT and meningococcal vaccine (8 
each), HPV vaccine (6), hepatitis B vaccine, pneumococcal vaccine and varicella vaccine 
(4 each). 

• Number of Poor quality product administered events: 16,480. 

• Poor quality product administered seriousness: serious (12), non-serious (16,468). 

• Poor quality product administered outcome: resolved/resolving (9), not resolved (1), 
unknown (16,470). There were no fatal events. 

• Most frequently co-reported relevant PTs (≥2%): Product temperature excursion issue 
(7460) Product administration error (6699), and Product storage error (2184). 

• The verbatim reported events described scenarios such as Pfizer COVID-19 Vaccine 
administered after the beyond-use date, Expired diluent and/ or Product storage 
deviation. 

• Number of cases co-reporting a clinical event: 30 
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• Most frequent clinical co-reported events (≥ 6): Fatigue (10), Myalgia, Pain in extremity 
and Pyrexia (6 each) 

• Number of Product quality complaints: 183.35 Of these 183 cases, only three cases 
co-reported medical adverse events: 

- The first case described a 35-year-old female subject who received BNT162b2 on 
24 November 2021 and 16 December 2021 (expiration date: 30 November 2021). The 
subject's relevant medical history included: Dust allergy and Hay fever. The subject's 
concomitant medications were not reported. More than two months after receiving the 
second dose, the subject experienced one-sided pelvic and back pain 1-2 times a 
month, which felt like pinched nerves, sore muscles or period pains. The pain became 
most intense at the end of March/beginning of April and continued until June. The 
pain was treated with painkillers and yoga. On 04 June 2022, the subject experienced 
COVID-19. On 09 June 2022, after a walk, the subject had a circulatory collapse, 
peripheral pulmonary embolism, multiple coagulation disorders "my left leg turned 
blue and was in severe pain". She underwent surgery for a thrombectomy of left 
common iliac vein, external iliac vein and left femoral vein with stenting of left iliac 
veins. During the thrombectomy, the surgeon discovered several other thromboses 
that were 3-4 months old and also removed them. Treatment with enoxaparin, 
rivaroxaban and long-term apixaban for blood clotting. Formo Aristo and tiotropium 
bromide for restricted lung functioning (diagnosed with chronic obstructive 

35 These cases described scenarios such as cloudiness of vaccine, crack/stain of vial, crystallization of 
product, viscosity of product. 
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• Co-suspect medications (n = 63 cases): the most frequently (�4) reported relevant co­
suspect medications included influenza vaccine (37), DPT and meningococcal vaccine (8 
each), HPV vaccine (6), hepatitis B vaccine, pneumococcal vaccine and varicella vaccine 
(4 each). 

• Number of Poor quality product administered events: 16,480. 

• Poor quality product administered seriousness: serious (12), non-serious (16,468). 

• Poor quality product administered outcome: resolved/resolving (9), not resolved (1), 
unknown (16,470). There were no fatal events. 

• Most frequently co-reported relevant PTs (�2%): Product temperature excursion issue 
(7460) Product administration error (6699), and Product storage error (2184). 

• The verbatim reported events described scenarios such as Pfizer COVID-19 Vaccine 
administered after the beyond-use date, Expired diluent and/ or Product storage 
deviation. 

• Number of cases co-reporting a clinical event: 30 

• Most frequent clinical co-reported events (� 6): Fatigue (10), Myalgia, Pain in extremity 
and Pyrexia (6 each) 

• Number of Product quality complaints: 183.35 Of these 183 cases, only three cases 
co-reported medical adverse events: 

The first case described a 35-year-old female subject who received BNTl 62b2 on 
24 November 2021 and 16 December 2021 (expiration date: 30 November 2021). The 
subject's relevant medical history included: Dust allergy and Hay fever. The subject's 
concomitant medications were not reported. More than two months after receiving the 
second dose, the subject experienced one-sided pelvic and back pain 1-2 times a 
month, which felt like pinched nerves, sore muscles or period pains. The pain became 
most intense at the end of March/beginning of April and continued until June. The 
pain was treated with painkillers and yoga. On 04 June 2022, the subject experienced 
COVID-19. On 09 June 2022, after a walk, the subject had a circulatory collapse, 
peripheral pulmonary embolism, multiple coagulation disorders "my left leg turned 
blue and was in severe pain". She underwent surgery for a thrombectomy of left 
common iliac vein, external iliac vein and left femoral vein with stenting of left iliac 
veins. During the thrombectomy, the surgeon discovered several other thromboses 
that were 3-4 months old and also removed them. Treatment with enoxaparin, 
rivaroxaban and long-term apixaban for blood clotting. Formo Aristo and tiotropium 
bromide for restricted lung functioning ( diagnosed with chronic obstructive 

35 These cases described scenarios such as cloudiness of vaccine, crack/stain of vial, crystallization of 
product, viscosity of product. 
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pulmonary disease). The events of myalgia, thrombosis, pelvic pain, pain in 
extremity, were considered resolved. The events of respiratory distress, dyspnoea, 
back pain, pneumonitis, pulmonary embolism had not resolved at the time of this 
report. The outcome for the remaining events was unknown. 
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— The second case described an 82-year-old male subject who received BNT162b2 on 
10 March 2021 and 31 March 2021. The subject's relevant medical history included: 
hyperlipidaemia, prediabetes, obesity, non-smoker, polymyalgia rheumatica, 
hypertension, thrombocytopenia. Concomitant medications included: tramadol; 
prednisone, amour thyroid. The subject felt the vaccine had not been properly tested 
and that they had been injected with poison. After the first dose of BNT162b2, the 
subject experienced on an unknown date Peripheral swelling, Muscle rupture, 
Haemorrhage, Atrial fibrillation, Tachycardia, Chest pain, Cellulitis, Cardiac 
disorder, Pulmonary thrombosis, Cardiomyopathy, Mobility decreased, Dizziness, 
Impaired driving ability, Impaired quality of life, Vertigo, Pain, Fear of death, 
Arthropod bite, Arthralgia, Pain in extremity, Rash, Wound secretion, Skin lesion, 
Erythema, Fatigue, Dysstasia, Thrombosis and Orthostatic hypotension. Arterial 
tortuosity syndrome, Cerebrovascular accident, Gait disturbance, Hypertension and 
Myocardial infarction occurred 179 days after dose 2; Renal ischaemia occurred 182 
days after dose 2 and Carotid arteriosclerosis after 294 days. Since he has had 
vaccines, he has had atrial fibrillation 6 times. The subject experienced tachycardia 
and chest pain almost daily. At the time of the report, the events of Pain, 
Hypertension, Cerebrovascular accident and Myocardial infarction were resolving or 
resolved. The events of Peripheral swelling, Muscle rupture, Haemorrhage, Atrial 
fibrillation, Tachycardia, Chest pain, Dizziness, Skin lesion, Erythema and Fatigue 
had not resolved. The outcome of the remaining events was unknown. No other 
pertinent information was provided. 

In the third case, a 32-year-old female subject received BNT162b2 on 21 June 2021 
and 26 July 2021. The subject's experienced COVID-19 9 days after receiving the 
first vaccine. Concomitant medication included: desorelle zilnic. Four days after 
receiving the second vaccine, the subject developed Nausea, Intermenstrual bleeding, 
Headache, Hormone level abnormal, Fatigue, Pyrexia. All events were considered 
nonserious and at the time of the report had not resolved. No other pertinent 
information was provided. 

Conclusion 

The number of product quality events did not show a trend that would require a change to the 
RSI. The most commonly scenarios in which the PT Poor quality product administered was 
coded, referred to administration of BNT162b2 after the beyond-use date, expired diluent 
and/or product storage deviation. Vaccine administration and details on product storage are 
adequately described in the RSI. The expiry date is printed on every package. Thus, the 
MAH considers the current risk minimisation measures sufficient. 
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pulmonary disease). The events of myalgia, thrombosis, pelvic pain, pain in 
extremity, were considered resolved. The events of respiratory distress, dyspnoea, 
back pain, pneumonitis, pulmonary embolism had not resolved at the time of this 
report. The outcome for the remaining events was unknown. 

The second case described an 82-year-old male subject who received BNT162b2 on 
IO  March 2021 and 31 March 2021 .  The subject's relevant medical history included: 
hyperlipidaemia, prediabetes, obesity, non-smoker, polymyalgia rheumatica, 
hypertension, thrombocytopenia. Concomitant medications included: tramadol; 
prednisone, amour thyroid. The subject felt the vaccine had not been properly tested 
and that they had been injected with poison. After the first dose ofBNT162b2, the 
subject experienced on an unknown date Peripheral swelling, Muscle rupture, 
Haemorrhage, Atrial fibrillation, Tachycardia, Chest pain, Cellulitis, Cardiac 
disorder, Pulmonary thrombosis, Cardiomyopathy, Mobility decreased, Dizziness, 
Impaired driving ability, Impaired quality of life, Vertigo, Pain, Fear of death, 
Arthropod bite, Arthralgia, Pain in extremity, Rash, Wound secretion, Skin lesion, 
Erythema, Fatigue, Dysstasia, Thrombosis and Orthostatic hypotension. Arterial 
tortuosity syndrome, Cerebrovascular accident, Gait disturbance, Hypertension and 
Myocardial infarction occurred 179 days after dose 2; Renal ischaemia occurred 182 
days after dose 2 and Carotid arteriosclerosis after 294 days. Since he has had 
vaccines, he has had atrial fibrillation 6 times. The subject experienced tachycardia 
and chest pain almost daily. At the time of the report, the events of Pain, 
Hypertension, Cerebrovascular accident and Myocardial infarction were resolving or 
resolved. The events of Peripheral swelling, Muscle rupture, Haemorrhage, Atrial 
fibrillation, Tachycardia, Chest pain, Dizziness, Skin lesion, Erythema and Fatigue 
had not resolved. The outcome of the remaining events was unknown. No other 
pertinent information was provided. 

In the third case, a 32-year-old female subject received BNT162b2 on 21 June 2021 
and 26 July 2021.  The subject's experienced COVID-19 9 days after receiving the 
first vaccine. Concomitant medication included: desorelle zilnic. Four days after 
receiving the second vaccine, the subject developed Nausea, Intermenstrual bleeding, 
Headache, Hormone level abnormal, Fatigue, Pyrexia. All events were considered 
nonserious and at the time of the report had not resolved. No other pertinent 
information was provided. 

Conclusion 

The number of product quality events did not show a trend that would require a change to the 
RSI. The most commonly scenarios in which the PT Poor quality product administered was 
coded, referred to administration ofBNT162b2 after the beyond-use date, expired diluent 
and/or product storage deviation. Vaccine administration and details on product storage are 
adequately described in the RSI. The expiry date is printed on every package. Thus, the 
MAH considers the current risk minimisation measures sufficient. 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

7. SUMMARIES OF SIGNIFICANT SAFETY FINDINGS FROM CLINICAL 
TRIALS DURING THE REPORTING INTERVAL 

Table 42 below summarizes the study treatments in the clinical studies by original vaccine or 
the Omicron-modified vaccine. 

Table 42. Clinical Trials: Study Treatments — Original and Bivalent Vaccines 

Original BNT162b2 C4591001, C4591005, C4591007, C4591015, 
C4591020, C4591024, C4591030, C4591031, 
BNT162-01," BNT162-06, BNT162-14, BNT162-17 

Other 
constructs 

BNT162b1 BNT162-01, BNT162-03 
BNT162b3 BNT162-04 

Variant 
and 
variant- 
adapted 
vaccines 

BNT162b2 (B.1.351) BNT162-14" 
BNT162b2 (B.1.1.7) 
BNT162b2 (B.1.1.7 + B.1.617.2) 
BNT162b2 (B.1.617.2) 
BNT162b2 (B.1.1.529) 

BNT162-17 

Original + Omi BA.1 C4591031 Substudy E, C4591044 
Original + Omi BA.2° C4591044 
Original + Omi BA.4/BA.5 C4591044, C4591048, BNT162-21d 
Original + Omi C4591036' 

a. BNT162 al, BNT162b1 and BNT162c2 were also study vaccine in this trial. 
b. BNT162b2 (B.1.351), which is also referred as BNT162b2s01 and BNT162b2SA. 
c. BNT162b5. 
d. BNT162b4 is also study treatment in this study. 
e. Low-Interventional. 

Appendix 4.2 provides a list of interventional targeted safety studies. No targeted safety 
studies were completed or ongoing during the reporting interval. 

7.1. Completed Clinical Trials 

Safetty Trials 

During the reporting period, no interventional safety studies were completed with a final 
CSR. 

Other Trials that reported new significant efficacy information 

During the reporting period, no trials that reported new significant efficacy information were 
completed with a final CSR. 

Remaining Trials 

During the reporting interval, there were 5 completed clinical trials (C4591005, C4591020, 
BNT162-03, BNT162-04, BNT162-06) with a final CSR (available upon request). No 
clinically important new information has emerged from these clinical trials; overall 
conclusions for the study are provided below. 
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7. SUMMARIES OF SIGNIFICANT SAFETY FINDINGS FROM CLINICAL 
TRIALS DURING THE REPORTING INTERVAL 

Table 42 below summarizes the study treatments in the clinical studies by original vaccine or 
the Omicron-modified vaccine. 

Table 42. Clinical Trials: Study Treatments - Original and Bivalent Vaccines 
Original BNT162b2 C4591001, C4591005, C4591007, C4591015, 

C4591020, C4591024, C4591030, C459103 1 ,  
BNTl 62-01 ,a BNTl 62-06, BNTl 62-14, BNTl 62-17 

Other BNT162bl BNT162-01,  BNT162-03 
constructs BNT162b3 BNT162-04 
Variant BNT162b2 (B. 1 .351) BNT162-14b 

and BNT162b2 (B.1 . 1 .7) BNT162-17 
variant- BNT162b2 (B. 1 . 1 .7 + B.1 .617.2) 
adapted BNT162b2 (B. 1 .617.2) 
vaccines BNTl 62b2 (B. 1 . 1 .529) 

Original + Omi BA. I C459103 1 Substudy E, C4591044 
Original + Omi BA.2° C4591044 
Original + Omi BA.4/BA.5 C4591044, C4591048, BNTl 62-21 d 
Original + Omi C4591036° 

a. BNT162 al ,  BNT162bl and BNT162c2 were also study vaccine in this trial. 
b. BNT162b2 (B. 1 .351), which is also referred as BNT162b2s01 and BNT162b2SA. 
c. BNT162b5. 
d. BNT162b4 is also study treatment in this study. 
e. Low-Interventional. 

Appendix 4.2 provides a list of interventional targeted safety studies. No targeted safety 
studies were completed or ongoing during the reporting interval. 

7.1. Completed Clinical Trials 
Safety Trials 

During the reporting period, no interventional safety studies were completed with a final 
CSR. 

Other Trials that reported new significant efficacy information 

During the reporting period, no trials that reported new significant efficacy information were 
completed with a final CSR. 

Remaining Trials 

During the reporting interval, there were 5 completed clinical trials (C4591005, C4591020, 
BNT162-03, BNT162-04, BNT162-06) with a final CSR (available upon request). No 
clinically important new information has emerged from these clinical trials; overall 
conclusions for the study are provided below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 43. Summary of Results from Clinical Trials Completed During the 
Reporting Period — Remaining Trials 

Protocol ID Protocol Title Conclusions 
C4591005 A phase 1/2, placebo-controlled, 

randomized, and observer-blind study 
to evaluate the safety, tolerability, and 
immunogenicity of a SARS-CoV-2 
RNA vaccine candidate against 
COVID-19 in healthy Japanese adults. 

Two doses of 30µg BNT162b2 administered at 
least 21 days apart had an acceptable safety profile 
and produced a robust immune response, 
regardless of age, in Japanese adults 20 to 85 years 
of age. 

C4591020 A phase 3, randomized, observer-blind 
study to evaluate the safety, 
tolerability, and immunogenicity of 
multiple formulations of the vaccine 
candidate BNT162b2 against COVID- 
19 in healthy adults 18 through 55 
years of age. 

Immune responses were observed after 
administration of 2 doses of the lyophilized SDV, 
frozen-liquid MDV, or RTU formulations of 
BNT162b2 30 µg, although the lyophilized 
formulation did not meet noninferiority criterion 
compared with the frozen-liquid MDV 
formulation. BNT162b2 drug product with a larger 
LNP size showed similar SARS-CoV-2 spike-
binding IgG responses as the RTU BNT162b2, 
which supports the current acceptance criterion for 
drug product particle size. Participants who 
received 2 doses of the lyophilized formulation 
and received dose 3 of the frozen-liquid MDV had 
a boosted response based on GMCs and GMFRs. 
Local reactions and systemic events commonly 
observed in all 3 formulations were short-lived, 
and the safety profile was tolerable. 

BNT162-0336 Safety and immunogenicity of SARS- 
CoV-2 mRNA vaccine (BNT162b1) 
in Chinese healthy subjects: A phase I, 
randomized, placebo-controlled, 
observer-blinded study. 

BNT162b1 at 10 µg and 30 µg dose level induced 
a robust SARS-CoV-2 neutralizing antibody 
response, S1 -binding IgG antibody responses and 
cellular immune response after a 2-dose regimen 
with a 21-day interval in both adult and elderly 
subjects, and the safety and tolerability profiles 
were also satisfactory in both age groups, which 
indicate favorable risk/benefit ratio of the 2 doses 
of BNT162b1. 

BNT162-04 A multi-site, phase I/II, 2-part, dose 
escalation trial investigating the safety 
and immunogenicity of a prophylactic 
SARS-CoV-2 RNA vaccine 
(BNT162b3) against COVID-19 using 
different dosing regimens in healthy 
adults. 

BNT162b3 had an acceptable safety profile at the 
3µg and 10 µg doses in younger participants aged 
18 to 55 years but the reactogenicity of the 20 µg 
dose 2 in younger participants was less favorable 
than the lower doses, resulting in the SRC 
recommending that dose 2 at 30 µg not be 
administered. In older participants aged 56 to 85 
years, BNT162b3 had an acceptable safety profile 
at the 3 µg, 10 µg, 20 µg, and 30 µg doses. 
Both younger and older participants dosed with 
BNT162b3 showed strong IMP-induced antibody 
responses. Virus-neutralizing GMTs were detected 
after dose 1 and showed a substantial, second-dose 

36 This study is conducted by Shanghai Fosun Pharmaceutical Development, Inc. and sponsored by 
BioNTech SE. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 43. Summary of Results from Clinical Trials Completed During the 
Reporting Period - Remaining Trials 

Protocol ID Protocol Title Conclusions 
C4591005 A phase 1/2, placebo-controlled, Two doses of30 µg BNT162b2 administered at 

randomized, and observer-blind study least 21 days apart had an acceptable safety profile 
to evaluate the safety, tolerability, and and produced a robust immune response, 
immunogenicity ofa SARS-CoV-2 regardless of age, in Japanese adults 20 to 85 years 
RNA vaccine candidate against of age. 
COVID-19 in healthy Japanese adults. 

C4591020 A phase 3, randomized, observer-blind Immune responses were observed after 
study to evaluate the safety, administration of2 doses of the lyophilized SDV, 
tolerability, and immunogenicity of frozen-liquid MDV, or RTU formulations of 
multiple formulations of the vaccine BNT162b2 30 µg, although the lyophilized 
candidate BNTl 62b2 against COVID- formulation did not meet noninferiority criterion 
19 in healthy adults 18 through 55 compared with the frozen-liquid MDV 
years of age. formulation. BNTl 62b2 drug product with a larger 

LNP size showed similar SARS-CoV-2 spike-
binding IgG responses as the RTU BNTl 62b2, 
which supports the current acceptance criterion for 
drug product particle size. Participants who 
received 2 doses of the lyophilized formulation 
and received dose 3 of the frozen-liquid MDV had 
a boosted response based on GMCs and GMFRs. 
Local reactions and systemic events commonly 
observed in all 3 formulations were short-lived, 
and the safety profile was tolerable . 

BNT 1 62-0J36 Safety and immunogenicity of SARS- BNTl 62bl at 10 µg and 30 µg dose level induced 
CoV-2 mRNA vaccine (BNT162bl )  a robust SARS-CoV-2 neutralizing antibody 
in Chinese healthy subjects: A phase I, response, SI -binding IgG antibody responses and 
randomized, placebo-controlled, cellular immune response after a 2-dose regimen 
observer-blinded study. with a 21-day interval in both adult and elderly 

subjects, and the safety and tolerability profiles 
were also satisfactory in both age groups, which 
indicate favorable risk/benefit ratio of the 2 doses 
ofBNT162bl .  

BNT162-04 A multi-site, phase 1/11, 2-part, dose BNTl 62b3 had an acceptable safety profile at the 
escalation trial investigating the safety 3 µg and 10 µg doses in younger participants aged 
and immunogenicity of a prophylactic 18 to 5 5 years but the reactogenicity of the 20 µg 
SARS-Co V-2 RNA vaccine dose 2 in younger participants was less favorable 
(BNT162b3) against COVID-19 using than the lower doses, resulting in the SRC 
different dosing regimens in healthy recommending that dose 2 at 30 µg not be 
adults. administered. In older participants aged 56 to 85 

years, BNT 162b3 had an acceptable safety profile 
at the 3 µg, 10 µg, 20 µg, and 30 µg doses. 
Both younger and older participants dosed with 
BNTl 62b3 showed strong IMP-induced antibody 
responses. Virus-neutralizing GMTs were detected 
after dose 1 and showed a substantial, second-dose 

36 This study is conducted by Shanghai Fosun Pharmaceutical Development, Inc. and sponsored by 
BioNTech SE. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 43. Summary of Results from Clinical Trials Completed During the 
Reporting Period — Remaining Trials 

Protocol ID Protocol Title Conclusions 
response by 7 d after dose 2. 
Due to changes in the overall clinical development 
plan, the decision was made not to conduct Part B 
of this study. 

BNT162-0636 Safety and immunogenicity of SARS- BNT162b2 at 30 µg dose level induced a robust 
CoV-2 mRNA vaccine (BNT162b2) SARS-CoV-2 neutralizing antibody response, S1-
in Chinese healthy population: A binding IgG antibody responses and cellular 
phase II, randomized, 
placebo-controlled, observer-blind 
study. 

immune response after a 2-dose regimen with a 
21-day interval in both adult and elderly subjects, 
and the safety and tolerability profiles were also 
satisfactory in both age groups, which indicate 
favorable risk/benefit ratio of the 2 doses of 
BNT162b2. 

7.2. Ongoing Clinical Trials 

During the reporting period, there were 13 ongoing37 sponsor-initiated clinical trials. 

Safety Trials (see Appendix 4.2 for a list of ongoing interventional safety studies) 

There were 2 ongoing clinical trials. 

Original Vaccine 

• PASS: 

— C4591015: [A phase 2/3, placebo-controlled, randomized, observer-blind study to 
evaluate the safety, tolerability, and immunogenicity of a SARS-CoV-2 RNA vaccine 
candidate (BNT162b2) against COVID-19 in healthy pregnant women 18 years of 
age and older] is an ongoing PASS. No clinically important new information has 
emerged from this ongoing PASS. 

- C459102438: [A phase 2b, open-label study to evaluate the safety, tolerability, and 
immunogenicity of vaccine candidate BNT162b2 in immunocompromised participants 

37 Includes ongoing studies as well as studies in which participant enrollment and follow-up have been 
completed, but the analysis and CSR are in-progress. 

38 On 10 November 2022 in the final Assessment report for PAM-MEA-016.4, the CHMP granted 
permission to cease enrollment in Study C4591024 due to the futility reasons. The study started to recruit 
participants in October 2021, when all countries provided vaccine against COVID-19 after the authorization at 
first to the most vulnerable population, which includes the immunocompromised individuals, making difficult 
the enrollment of vaccine naïve immunocompromised participants without a prior history of COVID-19 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 43. Summary of Results from Clinical Trials Completed During the 
Reporting Period - Remaining Trials 

Protocol ID Protocol Title Conclusions 
response by 7 d after dose 2. 
Due to changes in the overall clinical development 
plan, the decision was made not to conduct Part B 
of this study. 

BNT 162-0636 Safety and immunogenicity of SARS- BNTl 62b2 at 30 µg dose level induced a robust 
Co V-2 mRNA vaccine (BNTl 62b2) SARS-Co V-2 neutralizing antibody response, S 1-
in Chinese healthy population: A binding IgG antibody responses and cellular 
phase II, randomized, immune response after a 2-dose regimen with a 
placebo-controlled, observer-blind 21-day interval in both adult and elderly subjects, 
study. and the safety and tolerability profiles were also 

satisfactory in both age groups, which indicate 
favorable risk/benefit ratio of the 2 doses of 
BNT162b2. 

7 .2. Ongoing Clinical Trials 
During the reporting period, there were 13 ongoing37 sponsor-initiated clinical trials. 

Safety Trials (see Appendix 4.2 for a list of ongoing interventional safety studies) 

There were 2 ongoing clinical trials . 

Original Vaccine 

• PASS: 

C4591015: [A phase 2/3, placebo-controlled, randomized, observer-blind study to 
evaluate the safety, tolerability, and immunogenicity of a SARS-Co V-2 RNA vaccine 
candidate (BNTJ 62b2) against COVID-19 in healthy pregnant women 18 years of 
age and older] is an ongoing PASS. No clinically important new information has 
emerged from this ongoing PASS. 

C459102438: [A phase 2b, open-label study to evaluate the safety, tolerability, and 
immunogenicity of vaccine candidate BNTJ 62b2 in immunocompromised participants 

37 Includes ongoing studies as well as studies in which participant enrollment and follow-up have been 
completed, but the analysis and CSR are in-progress . 

38 On 10 November 2022 in the final Assessment report for PAM-MEA-016.4, the CHMP granted 
permission to cease enrollment in Study C4591024 due to the futility reasons. The study started to recruit 
participants in October 2021, when all countries provided vaccine against COVID-19 after the authorization at 
first to the most vulnerable population, which includes the immunocompromised individuals, making difficult 
the enrollment of vaccine naive immunocompromised participants without a prior history ofCOVID-19 
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>2 years of age] is an ongoing PASS. No clinically important new information has 
emerged from this ongoing PASS. 

• Other trials where the primary aim of the trial was to identify, characterise or quantify a 
safety hazard or confirm the safety profile of the medicinal product: 

— None. 

Other Trials that reported new significant efficacy information 

There were 8 ongoing clinical trials, of which 4 are with the BNT162b2 original vaccine, 3 
are with the bivalent vaccine; in the 8th clinical trial (C4591031) both original and bivalent 
vaccine were administered: 
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Original vaccine 

— C4591001: A phase 1/2/3, placebo-controlled, randomized, observer-blind, dose-finding 
study to evaluate the safety, tolerability, immunogenicity, and efficacy of SARS-CoV-2 
RNA vaccine candidates against COVID-19 in healthy individuals. 

— C459100739: A phase 1, open-label dose-finding study to evaluate safety, tolerability, and 
immunogenicity and phase 2/3 placebo-controlled, observer-blinded safety, tolerability, 
and immunogenicity study of a SARS-CoV-2 RNA vaccine candidate against COVID-19 
in healthy children and young adults. 

— C45910314°: A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in 
healthy individuals previously vaccinated with BNT162b2. 

BNT162-0141: A multi-site, phase MI, 2-Part, dose-escalation trial investigating the 
safety and immunogenicity of four prophylactic SARS-CoV-2 RNA vaccines against 
COVID-19 using different dosing regimens in healthy and immunocompromised adults. 

BNT162-14: A Phase II, open-label rollover trial to evaluate the safety and 
immunogenicity of one or two boosting doses of Comirnaty or one dose of 
BNT162b2s01 in BNT162-01 trial subjects, or two boosting doses of Comirnaty in 
BNT162-04 trial subjects. 

infection. Currently, enrolled participants should continue in the study and the results of the planned analyses 
such as safety and immunogenicity evaluations should be completed. 

39 One interim CSR was issued for Study C4591007 (v. 1.0 dated 04 Jul 2022) during the reporting 
interval. 

4° One interim CSR was issued for Substudy D of Study C4591031 (v. 1.0 on 10 June 2022) and 2 were 
issued for Substudy E (v. 1.0 dated 16 July 2022 and v 1.0 dated 27 October 2022) during the reporting interval. 

41 Last subject last visit occurred during the reporting interval for the following studies: BNT162-01 (13 
Apr 2022); BNT162-04 (07 Feb 2022); BNT162-06 (09 Jan 2022). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

�2 years of age] is an ongoing PASS. No clinically important new information has 
emerged from this ongoing PASS. 

• Other trials where the primary aim of the trial was to identify, characterise or quantify a 
safety hazard or confirm the safety profile of the medicinal product: 

- None. 

Other Trials that reported new significant efficacy information 

There were 8 ongoing clinical trials, of which 4 are with the BNT162b2 original vaccine, 3 
are with the bivalent vaccine; in the 8th clinical trial (C4591031) both original and bivalent 
vaccine were administered: 

Original vaccine 
C4591001: A phase 1/2/3, placebo-controlled, randomized, observer-blind, dose-finding 
study to evaluate the safety, tolerability, immunogenicity, and efficacy of SARS-Co V-2 
RNA vaccine candidates against COVID-19 in healthy individuals. 
C459100739 : A phase 1, open-label dose-finding study to evaluate safety, tolerability, and 
immunogenicity and phase 2/3 placebo-controlled, observer-blinded safety, tolerability, 
and immunogenicity study of a SARS-Co V-2 RNA vaccine candidate against COVID-19 
in healthy children and young adults. 
C459103140: A phase 3 master protocol to evaluate additional dose(s) ofBNT162b2 in 
healthy individuals previously vaccinated with BNTl 62b2. 
BNT162-0141 : A multi-site, phase I/IL 2-Part, dose-escalation trial investigating the 
safety and immunogenicity of four prophylactic SARS-CoV-2 RNA vaccines against 
COVID-19 using different dosing regimens in healthy and immunocompromised adults . 
BNT162-14: A Phase IL open-label rollover trial to evaluate the safety and 
immunogenicity of one or two boosting doses of Comirnaty or one dose of 
BNT162b2s01 in BNT162-01 trial subjects, or two boosting doses ofComirnaty in 
BNTl 62-04 trial subjects. 

infection. Currently, enrolled participants should continue in the study and the results of the planned analyses 
such as safety and immunogenicity evaluations should be completed. 

39 One interim CSR was issued for Study C4591007 (v. 1.0 dated 04 Jul 2022) during the reporting 
interval. 

40 One interim CSR was issued for Substudy D of Study C4591031 (v. 1.0 on 10 June 2022) and 2 were 
issued for Substudy E (v. 1.0 dated 16 July 2022 and v 1.0 dated 27 October 2022) during the reporting interval. 

41 Last subject last visit occurred during the reporting interval for the following studies: BNT162-01 (13 
Apr 2022); BNT162-04 (07 Feb 2022); BNT162-06 (09 Jan 2022) . 
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Bivalent vaccine 

C45910314°: A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in 
healthy individuals previously vaccinated with BNT162b2. 

- C4591044: An interventional, randomized, active-controlled, phase 2/3 study to 
investigate the safety, tolerability, and immunogenicity of bivalent BNT162b RNA-based 
vaccine candidates as a booster dose in COVID-19 vaccine-experienced healthy 
individuals. 

— C4591048: A master phase 1/2/3 protocol to investigate the safety, tolerability, and 
immunogenicity of bivalent BNT162b2 RNA-based vaccine candidate(s) in healthy 
children. 

- BNT162-21: An exploratory Phase I, randomized, observer-blind, active controlled dose 
escalation trial evaluating the safety, tolerability, and immunogenicity of an 
investigational RNA-based SARS-CoV-2 vaccine in COVID-19 vaccine experienced 
healthy adults. This trial uses IMP BNT 162b4 as investigational IMP and BNTI 62b2 
Bivalent as investigational and active comparator. 
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No clinically important new safety information has emerged from ongoing clinical trials. 

Remaining Trials 

There were 3 ongoing clinical trials: 

Original vaccine 

- C4591030: A phase 3, randomized, observer-blind trial to evaluate the safety and 
immunogenicity of BNT162b2 when co-administered with seasonal inactivated influenza 
vaccine (SIIV) in adults 18 through 64 years of age. 

— BNT162-17: A Phase II trial to evaluate the safety and immunogenicity of SARS-CoV-2, 
monovalent and multivalent RNA-based vaccines in healthy subjects. 

Bivalent vaccine 

— C4591036: Low-interventional cohort study of myocarditis/pericarditis associated with 
COMIRNATY in persons less than 21 years of age. 

No clinically important new safety information has emerged from these ongoing clinical 
trials. 

7.3. Long-term Follow-up 

There is no new significant safety information with regards to long-term follow-up of clinical 
trial participants for this reporting period. 
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Bivalent vaccine 

Reporting Period 
19 June 2022 through 18 December 2022 

- C4591 031 40
: A phase 3 master protocol to evaluate additional dose(s) ofBNT162b2 in 

healthy individuals previously vaccinated with BNTl 62b2. 

- C4591044: An interventional, randomized, active-controlled, phase 2/3 study to 
investigate the safety, tolerability, and immunogenicity of bivalent BNTl 62b RNA-based 
vaccine candidates as a booster dose in COVID-19 vaccine-experienced healthy 
individuals. 

- C4591 048: A master phase 1/2/3 protocol to investigate the safety, tolerability, and 
immunogenicity of bivalent BNT162b2 RNA-based vaccine candidate(s) in healthy 
children. 

- BNT1 62-21 : An exploratory Phase L randomized, observer-blind, active controlled dose 
escalation trial evaluating the safety, tolerability, and immunogenicity of an 
investigational RNA-based SARS-CoV-2 vaccine in COVID-19 vaccine experienced 
healthy adults. This trial uses IMP BNT l 62b4 as investigational IMP and BNT l 62b2 
Bivalent as investigational and active comparator. 

No clinically important new safety information has emerged from ongoing clinical trials. 

Remaining Trials 

There were 3 ongoing clinical trials: 

Original vaccine 

- C4591030: A phase 3, randomized, observer-blind trial to evaluate the safety and 
immunogenicity of BNTl 62b2 when co-administered with seasonal inactivated influenza 
vaccine (SIIV) in adults 18 through 64 years of age. 

- BNT162-17: A Phase II trial to evaluate the safety and immunogenicity ofSARS-CoV-2, 
monovalent and multivalent RNA-based vaccines in healthy subjects. 

Bivalent vaccine 

- C4591036: Low-interventional cohort study ofmyocarditis/pericarditis associated with 
COMIRNATY in persons less than 21 years of age. 

No clinically important new safety information has emerged from these ongoing clinical 
trials. 

7.3. Long-term Follow-up 
There is no new significant safety information with regards to long-term follow-up of clinical 
trial participants for this reporting period. 
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7.4. Other Therapeutic Use of Medicinal Product 

BNT162b2 was also administered as study vaccine in another Pfizer-sponsored clinical 
development program (C526). The study C5261001 "A phase 1 randomized study to evaluate 
the safety, tolerability, and immunogenicity of combined modified RNA vaccine candidates 
against COVID-19 and influenza in healthy individuals" was ongoing during the reporting 
period. 

There was no new clinically important safety information identified for this reporting period. 

7.5. New Safety Data Related to Fixed Combination Therapies 

BNT162b2 is not used in fixed or multi-drug combination with other compounds. 

8. FINDINGS FROM NON-INTERVENTIONAL STUDIES 
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Reference is made to the response of the MHPD dated 15 November 2022, where the 
following request was made: Given the status of the information provided from these 
(C4591010, C4591021 and C4591022) interim reports, the MHPD recommends that moving 
forward these reports be presented and discussed in the future PSURs/PBRER, unless a 
safety issue is identified that requires immediate regulatory action. 

Response 

Please refer to Appendix 5.5.2.1. through Appendix 5.5.2.3. for the interim reports of studies 
C4591010, C4591021 and C4591022 submitted in the reporting period. 

During the reporting period, there were 11 ongoing sponsor-initiated non-interventional 
studies, and one non-interventional study (C4591019) was completed. 

8.1. Completed Non-Interventional Studies 

Safety studies 

Neither PASS nor other studies where the primary aim of the trial was to identify, 
characterise or quantify a safety hazard or confirm the safety profile of the medicinal product 
were completed during the reporting period. 

Other studies 

During the reporting period, the study C459101942 was completed. No new safety 
information emerged from this non-interventional study; the summary of results from this 
study is provided in Table 44. 

42 Study C4591019 was a commitment to the Japanese regulatory. The full CSR in Japanese was finalised 
in July 2022 and the abstract CSR in English was finalised in October 2022. 
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Periodic Safety Update Report (PSUR) 4 

7.4. Other Therapeutic Use of Medicinal Product 

Reporting Period 
19 June 2022 through 18 December 2022 

BNT162b2 was also administered as study vaccine in another Pfizer-sponsored clinical 
development program (C526). The study C5261001 "A phase 1 randomized study to evaluate 
the safety, tolerability, and immunogenicity of combined modified RNA vaccine candidates 
against COVID-19 and influenza in healthy individuals" was ongoing during the reporting 
period. 

There was no new clinically important safety information identified for this reporting period. 

7.5. New Safety Data Related to Fixed Combination Therapies 

BNTl 62b2 is not used in fixed or multi-drug combination with other compounds. 

8. FINDINGS FROM NON-INTERVENTIONAL STUDIES 

Reference is made to the response of the MHPD dated 15 November 2022, where the 
following request was made: Given the status of the information provided.from these 
(C4591010, C4591021 and C4591022) interim reports, the MHPD recommends that moving 
forward these reports be presented and discussed in the future PSURs/PBRER, unless a 
safety issue is identified that requires immediate regulatory action. 

Response 

Please refer to Appendix 5 .5 .2.1. through Appendix 5 .5 .2.3. for the interim reports of studies 
C4591010, C4591021 and C4591022 submitted in the reporting period . 

During the reporting period, there were 11 ongoing sponsor-initiated non-interventional 
studies, and one non-interventional study (C4591019) was completed. 

8.1. Completed Non-Interventional Studies 

Safety studies 

Neither PASS nor other studies where the primary aim of the trial was to identify, 
characterise or quantify a safety hazard or confirm the safety profile of the medicinal product 
were completed during the reporting period. 

Other studies 

During the reporting period, the study C459101942 was completed. No new safety 
information emerged from this non-interventional study; the summary of results from this 
study is provided in Table 44. 

42 Study C4591019 was a commitment to the Japanese regulatory. The full CSR in Japanese was finalised 
in July 2022 and the abstract CSR in English was finalised in October 2022 . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 44. Summary of Results from Completed NIS During the Reporting Period 

Protocol ID Protocol Title Conclusions 

C4591019 Special investigation of COMIRNATY 
Intramuscular Injection (Investigation of 
Patients with Underlying Disease 
Considered to be at High Risk of 
Aggravation of COVID-19). 

Vaccination with Comirnaty is well-tolerated 
in the population with underlying disease 
considered to be at high risk of aggravation 
of COVID-19. Based on the results of this 
study, there are no new risks that may 
require additional pharmacovigilance 
activities at this time. 

8.2. Ongoing Non-Interventional Studies 

Safety Studies (see Appendix 4.4 for a list of ongoing non-interventional safety studies and 
their protocol titles): 

PASS43: Non-interventional studies C4591008,44 C4591009,45 C4591010,46 C4591012,45
C459102145 and C459102245 are PASS. No clinically important information has emerged 
from PASS. Summary of the interim reports of the NIS C4591010, C4591021 and C4591022 
submitted during the reporting period are available in Appendix 5.5.2.1, Appendix 5.5.2.2 
and Appendix 5.5.2.3, respectively. 

Other studies where the primary aim of the trial was to identify, characterise or quantify a 
safety hazard or confirm the safety profile of the medicinal product: None. 

Other Studies 

There were 5 ongoing non-interventional studies: 

— C4591006,47 General Investigation of COMIRNATY intramuscular injection (follow-
up study for subjects [healthcare professionals] who are vaccinated at an early post-
approval stage). 

43 During the reporting period, interim CSRs were issued for the studies C4591008 (23 June 2022), 
C4591009 (24 October 2022), C4591010 (23 August 2022), C4591012 (24 June 2022), C4591021 
(20 September 2022). 

44 Study C4591008 is a voluntary study; it is included in the US-PVP as post-authorisation safety study 
addressing the important potential risk of VAEDNAERD. 

45 Studies C4591009, C4591012, C4591021 and C4591022 are commitments to the US FDA and are 
Category 3 commitments in the EU-RMP v.9.0. 

46 Study C4591010 is Category 3 commitment in the EU-RMP v. 9.0. 

47 Study C4591006 is a commitment to the Japanese regulatory. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 44. Summary of Results from Completed NIS During the Reporting Period 
Protocol ID Protocol Title Conclusions 

C4591019 Special investigation ofCOMIRNATY Vaccination with Comimaty is well-tolerated 
Intramuscular Injection (Investigation of in the population with underlying disease 
Patients with Underlying Disease considered to be at high risk of aggravation 
Considered to be at High Risk of ofCOVID-19. Based on the results of this 
Aggravation of COVID-19). study, there are no new risks that may 

require additional pharmacovigilance 
activities at this time. 

8.2. Ongoing Non-Interventional Studies 
Safety Studies (see Appendix 4.4 for a list of ongoing non-interventional safety studies and 
their protocol titles): 

PASS43
: Non-interventional studies C4591008,44 C4591009,45 C4591010,46 C4591012,45 

C459102145 and C459102245 are PASS. No clinically important information has emerged 
from PASS. Summary of the interim reports of the NIS C4591010, C4591021 and C4591022 
submitted during the reporting period are available in Appendix 5.5.2.1, Appendix 5.5.2.2 
and Appendix 5.5.2.3, respectively. 

Other studies where the primary aim of the trial was to identify, characterise or quantify a 
safety hazard or confirm the safety profile of the medicinal product: None . 

Other Studies 

There were 5 ongoing non-interventional studies: 

C4591006, 47 General Investigation of COMIRNATY intramuscular injection (follow­
up study for subjects [healthcare professionals] who are vaccinated at an early post­
approval stage). 

43 During the reporting period, interim CSRs were issued for the studies C4591008 (23 June 2022), 
C4591009 (24 October 2022), C4591010 (23 August 2022), C4591012 (24 June 2022), C4591021 
(20 September 2022). 

44 Study C4591008 is a voluntary study; it is included in the US-PVP as post-authorisation safety study 
addressing the important potential risk ofV AEDN AERD. 

45 Studies C4591009, C4591012, C4591021 and C4591022 are commitments to the US FDA and are 
Category 3 commitments in the EU-RMP v.9.0. 

46 Study C4591010 is Category 3 commitment in the EU-RMP v. 9.0. 
47 Study C4591006 is a commitment to the Japanese regulatory. 
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- C4591014,48 Pfizer-BioNTech COVID-19 BNT162b2 Vaccine Effectiveness Study -
Kaiser Permanente Southern California. 

O4591025,49 A prospective, single-arm, open-label, non-interventional, multicenter to 
assess the safety of BNT162b2 in domestic post-marketing surveillance. 

- C4591034, Patient-Reported Health-Related Quality of Life Associated With COVID-
19: A Prospective Survey Study on Symptomatic Adults Confirmed With RT-PCR 
From Outpatient Settings in the US. 

— C4591042, Patient characteristics, healthcare resource utilization and costs among 
patients with COVID-19 in England. 

During the reporting period, no new significant safety information has emerged from the 
non-interventional studies. 

9. INFORMATION FROM OTHER CLINICAL TRIALS AND SOURCES 

9.1. Other Clinical Trials 
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During the reporting interval, there were 14 cases originating from non-Pfizer and non-BNT 
clinical trials. Among them, in 6 cases BNT162b2 (Original), BNT162b2 Omi and/or 
BNT162b2 and BNT162b2 Omi BA.4/BA.5 (Bivalent) vaccines were study drugs, while in 8 
cases the vaccines were co-administered with the study medications. 

Eight (8) cases originated from the following non-Pfizer and non-BNT trials: 

• EPOC1703 - Multicentre, proof-of-concept, phase II study evaluating the efficacy and 
safety of combination therapy with binimetinib, encorafenib and cetuximab in 
patients with BRAF non-V600E mutated metastatic colorectal cancer (1 case 
reporting the SAE Dehydration and the non-serious AE Overdose). 

• NCT04816019 - A Phase I Study to Determine Safety, 
Tolerability and Immunogenicity of Intranasal Administration of the COVID Vaccine 
ChAdOxl nCOV-19 in Healthy UK Adults (3 cases, all reporting the SAEs 
COVID-19, Drug ineffective and Interchange of vaccine products) 

• 2021-002348-57 - A Randomized, Parallel Group, Single-Blind, Phase 2 Study to 
Evaluate the immune response of two classes of SARS-Cov-2 Vaccines employed As 
Second Boost in Patients under current Rituximab Therapy and no humoral response 
after standard mRNA vaccination (1 case reporting the SAEs COVID-19 and Drug 
ineffective). 

48 PAM-MEA-013. 

49 Study C4591025 is a committed study, which was requested by the Ministry of Food and Drug Safety in 
Korea. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

- C4591014,48 Pfizer-BioNTech COVID-19 BNT162b2 Vaccine Effectiveness Study ­
Kaiser Permanente Southern California. 

- C4591025,49 A prospective, single-arm, open-label, non-interventional, multicenter to 
assess the safety of BNTJ 62b2 in domestic post-marketing surveillance. 

- C4591034, Patient-Reported Health-Related Quality of Life Associated With COVID-
19: A Prospective Survey Study on Symptomatic Adults Confirmed With RT-PCR 
From Outpatient Settings in the US. 

- C4591042, Patient characteristics, healthcare resource utilization and costs among 
patients with COVID-19 in England. 

During the reporting period, no new significant safety information has emerged from the 
non-interventional studies. 

9. INFORMATION FROM OTHER CLINICAL TRIALS AND SOURCES 
9.1. Other Clinical Trials 
During the reporting interval, there were 14 cases originating from non-Pfizer and non-BNT 
clinical trials. Among them, in 6 cases BNT162b2 (Original), BNT162b2 Omi and/or 
BNT162b2 and BNT162b2 Omi BA.4/BA.5 (Bivalent) vaccines were study drugs, while in 8 
cases the vaccines were co-administered with the study medications. 

Eight (8) cases originated from the following non-Pfizer and non-BNT trials: 

• EPOCl 703 - Multicentre, proof-of-concept, phase II study evaluating the efficacy and 
safety of combination therapy with binimetinib, encorafenib and cetuximab in 
patients with BRAF non-V600E mutated metastatic colorectal cancer (1 case 
reporting the SAE Dehydration and the non-serious AE Overdose). 

• NCT04816019 - A  Phase I Study to Determine Safety, 
Tolerability and Immunogenicity of Intranasal Administration of the COVID Vaccine 
ChAdOxl nCOV-19 in Healthy UK Adults (3 cases, all reporting the SAEs 
COVID-19, Drug ineffective and Interchange of vaccine products) 

• 2021-002348-57 - A  Randomized, Parallel Group, Single-Blind, Phase 2 Study to 
Evaluate the immune response of two classes of SARS-Cov-2 Vaccines employed As 
Second Boost in Patients under current Rituximab Therapy and no humoral response 
after standard mRNA vaccination (1 case reporting the SAEs COVID-19 and Drug 
ineffective). 

48 PAM-MEA-013 . 
49 Study C4591025 is a committed study, which was requested by the Ministry of Food and Drug Safety in 

Korea 

CONFIDENTIAL 
Page 113 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• UX007-IST214 - Safety and efficacy of UX007 (triheptanoin) in Korean patients with 
long-chain fatty acid oxidation disorders (LC-FAOD) (1 case reporting the SAE 
Myalgia). 

• CAMG334ADE03 - Assessment of Prolonged Safety and tOLerability of in Migraine 
Patients in a Long-term OpeN-label Study (APOLLON) (1 case reporting the SAE 
Enteritis and the non-serious AEs Abdominal pain upper, Dyspnoea, Muscle spasms, 
Vomiting, and Incorrect route of product administration). 

• BOSTON-1 - Efficacy + Safety of Liposome Cyclosporine A to Treat Bronchiolitis 
Obliterans Post Single Lung Transplant (1 case reporting the SAE 
Thrombocytopenia). 

The AEs reported in these 8 cases were assessed as related to BNT162b2 by the investigator, 
and the MAH concurred with the causality assessment, except for the SAE Dehydration, for 
which it was considered that there was not a reasonable possibility that the event was related 
to vaccine administration, based on the lack of a plausible pathophysiological mechanism for 
the event. 

Six (6) originated from the following non-Pfizer and non-BNT trials: 
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• 22-0004 - Phase 2 Clinical Trial to Optimize Immune Coverage of SARS-CoV-2 
Existing and Emerging Variants (5 cases reporting the following SAEs: Sickle cell 
anaemia with crisis [2], Meningitis aseptic, Pyelonephritis, and Seizure [1 each]). 

• VAC31518COV3001 - A Randomized, Double-Blind, Placebo-Controlled Phase 3 
Study to Assess the Efficacy and Safety of Ad26.COV2.S for the Prevention of 
SARS-CoV-2-mediated COVID-19 in Adults Aged 18 Years and Older (1 case 
reporting the SAE Death). 

The investigator's assessment for Death was not provided; the MAH considered that there 
was not enough evidence to reasonably attribute the participant's death to the vaccine due to 
the long latency (more than one year) between vaccination and the death. 

For all the remaining SAEs, both the investigator and the MAH assessed the causality 
unrelated to the vaccine. 

During this reporting period, there was no new significant safety information reported from 
other non-Pfizer, non-BNT sponsored clinical trials/studies. 
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COVID-19 mRNA vaccine (nucleoside modified) 
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Reporting Period 
19 June 2022 through 18 December 2022 

• UX007-IST214 - Safety and efficacy ofUX007 (triheptanoin) in Korean patients with 
long-chain fatty acid oxidation disorders (LC-FAOD) (1 case reporting the SAE 
Myalgia). 

• CAMG334ADE03 - Assessment of Prolonged Safety and tOLerability ofin Migraine 
Patients in a Long-term OpeN-label Study (APOLLON) (1 case reporting the SAE 
Enteritis and the non-serious AEs Abdominal pain upper, Dyspnoea, Muscle spasms, 
Vomiting, and Incorrect route of product administration). 

• BOSTON-1 - Efficacy + Safety ofLiposome Cyclosporine A to Treat Bronchiolitis 
Obliterans Post Single Lung Transplant (1 case reporting the SAE 
Thrombocytopenia). 

The AEs reported in these 8 cases were assessed as related to BNT162b2 by the investigator, 
and the MAH concurred with the causality assessment, except for the SAE Dehydration, for 
which it was considered that there was not a reasonable possibility that the event was related 
to vaccine administration, based on the lack of a plausible pathophysiological mechanism for 
the event. 

Six (6) originated from the following non-Pfizer and non-BNT trials: 

• 22-0004 - Phase 2 Clinical Trial to Optimize Immune Coverage of SARS-Co V-2 
Existing and Emerging Variants (5 cases reporting the following SAEs: Sickle cell 
anaemia with crisis [2], Meningitis aseptic, Pyelonephritis, and Seizure [1 each]) . 

• VAC31518COV3001 - A  Randomized, Double-Blind, Placebo-Controlled Phase 3 
Study to Assess the Efficacy and Safety of Ad26.COV2.S for the Prevention of 
SARS-CoV-2-mediated COVID-19 in Adults Aged 18 Years and Older (1 case 
reporting the SAE Death). 

The investigator's assessment for Death was not provided; the MAH considered that there 
was not enough evidence to reasonably attribute the participant's death to the vaccine due to 
the long latency (more than one year) between vaccination and the death. 

For all the remaining SAEs, both the investigator and the MAH assessed the causality 
unrelated to the vaccine. 

During this reporting period, there was no new significant safety information reported from 
other non-Pfizer, non-BNT sponsored clinical trials/studies. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

9.2. Medication Errors 

In the response to the Rapporteur's preliminary AR and updated AR on the request for 
supplementary information regarding EMEA/H/C/005735/II/0140, the following request was 
made: With launch of the modified vaccines the MAH is requested to commit to again 
carefully monitor Medication errors and inform the Rapporteur immediately in case of 
unexpected findings or trends. 

Response 

Please refer to the analysis of the safety database in this Section. 

The following request was included in the Health Canada Assessment of the abbreviated 
monthly summary #6: Poor quality product administered was amongst the most frequently 
reported Preferred Terms in those who received a booster dose, and in those 5 to 11 years of 
age. Please provide an analysis of potential quality issues in the next PSUR, and discuss if 
additional risk minimization measures should be put into place. 

Response 

Please refer to Section 6.3.1.3.5 Product Quality Analysis for case summary in the interval 
period. 

Analysis of the safety database 

Cases potentially indicative of medication errors50 that occurred in the reporting period are 
summarised below. 

5° Medication errors search criteria: MedDRA (version 25.1): HLTs (All paths): Accidental exposures to 
product; Product administration errors and issues; Product confusion errors and issues; Product dispensing 
errors and issues; Product label issues; Product monitoring errors and issues; Product preparation errors and 
issues; Product prescribing errors and issues; Product selection errors and issues; Product storage errors and 
issues in the product use system; Product transcribing errors and communication issues, OR PTs: Accidental 
poisoning; Circumstance or information capable of leading to device use error, Circumstance or information 
capable of leading to medication error, Contraindicated device used; Contraindication to vaccination; 
Deprescribing error, Device use error, Dose calculation error, Drug titration error, Expired device used; 
Exposure via direct contact; Exposure via eye contact; Exposure via mucosa; Exposure via skin contact; Failure 
of child resistant product closure; Inadequate aseptic technique in use of product Incorrect disposal of product; 
Intercepted medication error; Intercepted product prescribing error, Medication error, Multiple use of single-use 
product Product advertising issue; Product distribution issue; Product prescribing error, Product prescribing 
issue; Product substitution error, Product temperature excursion issue; Product use in unapproved therapeutic 
environment; Radiation underdose; Underdose; Unintentional medical device removal; Unintentional use for 
unapproved indication; Vaccination error, Wrong device used; Wrong dosage form; Wrong dosage formulation; 
Wrong dose; Wrong drug; Wrong patient; Wrong product procured; Wrong product stored; Wrong rate; Wrong 
route; Wrong schedule; Wrong strength; Wrong technique in device usage process; Wrong technique in product 
usage process. 
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9.2. Medication Errors 

Reporting Period 
19 June 2022 through 18 December 2022 

In the response to the Rapporteur's preliminary AR and updated AR on the request for 
supplementary information regarding EMEA/H/C/005735/11/0140, the following request was 
made: With launch of the modified vaccines the MAH is requested to commit to again 
carefully monitor Medication errors and inform the Rapporteur immediately in case of 
unexpected findings or trends. 

Response 

Please refer to the analysis of the safety database in this Section. 

The following request was included in the Health Canada Assessment of the abbreviated 
monthly summary #6: Poor quality product administered was amongst the most frequently 
reported Preferred Terms in those who received a booster dose, and in those 5 to 11  years of 
age. Please provide an analysis of potential quality issues in the next PSUR, and discuss if 
additional risk minimization measures should be put into place. 

Response 

Please refer to Section 6.3.1.3.5 Product Quality Analysis for case summary in the interval 
period. 

Analysis of the safety database 

Cases potentially indicative of medication errors50 that occurred in the reporting period are 
summarised below. 

50 Medication errors search criteria: MedDRA (version 25.1): HLTs (All paths): Accidental exposures to 
product; Product administration errors and issues; Product confusion errors and issues; Product dispensing 
errors and issues; Product label issues; Product monitoring errors and issues; Product preparation errors and 
issues; Product prescribing errors and issues; Product selection errors and issues; Product storage errors and 
issues in the product use system; Product transcribing errors and communication issues, OR PTs: Accidental 
poisoning; Circumstance or information capable of leading to device use error; Circumstance or information 
capable of leading to medication error; Contraindicated device used; Contraindication to vaccination; 
Deprescribing error; Device use error; Dose calculation error; Drug titration error; Expired device used; 
Exposure via direct contact; Exposure via eye contact; Exposure via mucosa; Exposure via skin contact; Failure 
of child resistant product closure; Inadequate aseptic technique in use of product; Incorrect disposal of product; 
Intercepted medication error; Intercepted product prescribing error; Medication error; Multiple use of single-use 
product; Product advertising issue; Product distribution issue; Product prescribing error; Product prescribing 
issue; Product substitution error; Product temperature excursion issue; Product use in unapproved therapeutic 
environment; Radiation underdose; Underdose; Unintentional medical device removal; Unintentional use for 
unapproved indication; Vaccination error; Wrong device used; Wrong dosage form; Wrong dosage formulation; 
Wrong dose; Wrong drug; Wrong patient; Wrong product procured; Wrong product stored; Wrong rate; Wrong 
route; Wrong schedule; Wrong strength; Wrong technique in device usage process; Wrong technique in product 
usage process. 
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Of the 58,188 cases, 1323 cases were determined to be non-contributory and were not 
included in the discussion for the following reasons: 

- Off-label use or intentional use rather than medication error was reported in 1035 
cases51; 

- Cases consisted of questions or requests for information about the scheduling of the 2 
doses of BNT162b2 or the second dose (not administered yet at the time of reporting) 
or scheduling outside the prescribed dosing window were reported in 283 cases; 

- The subject intentionally refused to be vaccinated or was not able to receive the 
scheduled BNT162b2 in 5 cases. 

Clinical Trial Data 

• Number of cases: No cases indicative of potential medication errors during the reporting 
period, compared to 2 cases (03%) retrieved in the PSUR #3. 

Post-Authorisation Data 
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From the global safety database, 56,865 cases reporting 75,032 events (20.1% of 282,992 
cases, the total PM dataset) indicative of potential medication errors were retrieved during 
the reporting period compared to 66,764 relevant cases (13.1%) analysed in the PSUR #3. 

The 56,865 relevant medication error cases originated (>2% of cases) from the following 
countries: Austria (18,747), the US (11,022), Sweden (8885), Japan (6693), Germany (3098), 
New Zealand (1573). 

The most frequently reported (>2%) medication error PTs included Inappropriate schedule of 
product administration (33,797), Poor quality product administered (16,440), Product 
temperature excursion issue (7455), Product administration error (6726), Wrong product 
administered (2205), Product storage error (2185), Expired product administered (1941). 

In some instances, clusters of medication errors were reported. During the reporting interval, 
3 different types of medication error cases (>1000) were identified and coded to the PTs 
Product temperature excursion issue, Poor quality product administered, and Product storage 
error. 

All cases demonstrated no-harm and had no co-reported events: 

• in 4484 cases, BNT162b2 was given at 2-8°C after taking it out of the deep freezer; 

• in 4298 cases, BNT162b2 was refrozen and re-thawed before use; 

51 Among the 1035 cases, 48 cases involved 6 months to 4 years and 87 cases involved 5 through 11 
years. 
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Reporting Period 
19 June 2022 through 18 December 2022 

Of the 58,188 cases, 1323 cases were determined to be non-contributory and were not 
included in the discussion for the following reasons: 

- Off-label use or intentional use rather than medication error was reported in 1035 
cases5 1 . ' 

- Cases consisted of questions or requests for information about the scheduling of the 2 
doses ofBNT162b2 or the second dose (not administered yet at the time of reporting) 
or scheduling outside the prescribed dosing window were reported in 283 cases; 

- The subject intentionally refused to be vaccinated or was not able to receive the 
scheduled BNT162b2 in 5 cases. 

Clinical Trial Data 

• Number of cases: No cases indicative of potential medication errors during the reporting 
period, compared to 2 cases (0.3%) retrieved in the PSUR #3. 

Post-Authorisation Data 

From the global safety database, 56,865 cases reporting 75,032 events (20.1 % of 282,992 
cases, the total PM dataset) indicative of potential medication errors were retrieved during 
the reporting period compared to 66,764 relevant cases (13.1 %) analysed in the PSUR #3. 

The 56,865 relevant medication error cases originated (�2% of cases) from the following 
countries: Austria (18,747), the US (11,022), Sweden (8885), Japan (6693), Germany (3098), 
New Zealand (1573) . 

The most frequently reported (�2%) medication error PTs included Inappropriate schedule of 
product administration (33,797), Poor quality product administered (16,440), Product 
temperature excursion issue (7455), Product administration error (6726), Wrong product 
administered (2205), Product storage error (2185), Expired product administered (1941). 

In some instances, clusters of medication errors were reported. During the reporting interval, 
3 different types of medication error cases (> 1000) were identified and coded to the PTs 
Product temperature excursion issue, Poor quality product administered, and Product storage 
error. 

All cases demonstrated no-harm and had no co-reported events: 

• in 4484 cases, BNT162b2 was given at 2-8°C after taking it out of the deep freezer; 

• in 4298 cases, BNT162b2 was refrozen and re-thawed before use; 

51 Among the 1035 cases, 48 cases involved 6 months to 4 years and 87 cases involved 5 through 11 
years 
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• in 3140 cases, subjects vaccinated with vaccine stored at an incorrect temperature. 

9.2.1. Medication Errors Categorisation 

Among the medication error cases (56,865 cases), compared to 66,764 medication errors in 
the PSUR #3, the following scenarios, categorised according to the EMA guidance "Good 
practice guide on recording, coding, reporting and assessment of medication errors" 
(EMA/762563/2014) were described: 

• Medication errors associated with harm [i.e., resulting in adverse reaction(s)]: 1670 cases 
(2.9%) compared to 1326 cases (2.0%) in the PSUR #3. 

• Medication errors without harm [i.e. not resulting in adverse reaction(s)]: 55,167 cases 
(97.0%) compared to 65, 350 (97.9%) in the PSUR #3. 

• Potential medication errors: 39 cases (0.1%) compared to 87 cases (0.1%) in the 
PSUR #3. 

• Intercepted medication errors: 3 cases (0.01%) compared to 1 case (0.001%) in the 
PSUR #3. 

Of note, some cases involved more than one medication error. 
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9.2.2. Medication Errors in the 6 Months through 4 Years Age Group 

• Number of relevant cases: 269 

• Country/region of incidence: the US (266), Brazil, Costa Rica and Puerto Rico (1 each) 

• Number of relevant events: 408. 

• Relevant event seriousness: non-serious (407), serious (1). 

• Relevant PTs (>20) included Poor quality product administered (102), Product 
administration error (76), Product preparation error (47), Product preparation issue (41), 
Inappropriate schedule of product administration (40), Product administered at 
inappropriate site (32), Product temperature excursion issue (20). 

Table 45 describes for each ME category the top 3 medication errors by primary and booster 
series in individuals 6 months through 4 years. 

Table 45. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 6 Months through 4 Years 

ME 
Categories 

Type of 
Vaccines 

Medication error PTs Intended Administered Total 

Medication 
errors with 
harm 

Primary 
series 

Product administered at 
inappropriate site 

0 1 1 

Booster 
series 

- 0 0 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• in 3140 cases, subjects vaccinated with vaccine stored at an incorrect temperature. 

9.2.1. Medication Errors Categorisation 
Among the medication error cases (56,865 cases), compared to 66,764 medication errors in 
the PSUR #3, the following scenarios, categorised according to the EMA guidance "Good 
practice guide on recording, coding, reporting and assessment of medication errors" 
(EMA/762563/2014) were described: 

• Medication errors associated with harm [i.e., resulting in adverse reaction(s)]: 1670 cases 
(2.9%) compared to 1326 cases (2.0%) in the PSUR #3. 

• Medication errors without harm [i.e. not resulting in adverse reaction(s)]: 55,167 cases 
(97.0%) compared to 65, 350 (97.9%) in the PSUR #3. 

• Potential medication errors: 39 cases (0.1 %) compared to 87 cases (0.1 %) in the 
PSUR #3. 

• Intercepted medication errors: 3 cases (0.01 %) compared to 1 case (0.001 %) in the 
PSUR #3. 

Of note, some cases involved more than one medication error. 

9.2.2. Medication Errors in the 6 Months through 4 Years Age Group 

• Number of relevant cases: 269 

• Country/region of incidence: the US (266), Brazil, Costa Rica and Puerto Rico (1 each) 

• Number ofrelevant events: 408. 

• Relevant event seriousness: non-serious (407), serious (1). 

• Relevant PTs (�20) included Poor quality product administered (102), Product 
administration error (76), Product preparation error (47), Product preparation issue (41), 
Inappropriate schedule of product administration ( 40), Product administered at 
inappropriate site (32), Product temperature excursion issue (20). 

Table 45 describes for each ME category the top 3 medication errors by primary and booster 
series in individuals 6 months through 4 years. 

Table 45. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 6 Months through 4 Years 

ME Type of 
Cateeories Vaccines 

Medication Primary 
errors with series 
harm Booster 

series 

Medication error PTs 

Product administered at 
inannrooriate site 
-
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Intended Administered 

0 1 

0 0 

Total 

1 

0 
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COVID -19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 45. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 6 Months through 4 Years 

ME 
Categories 

Type of 
Vaccines 

Medication error PTs Intended Administered Total 

Mediation 
Errors 
without harm 

Primary 
series 

Poor quality product administered 0 92 92 
Product administration error 0 66 66 
Product preparation error 0 41 41 

Booster 
series 

Inappropriate schedule of product 
administration 

0 25 25 

Product administration error 0 11 11 
Poor quality product administered 0 11 11 

Potential 
Error 

Primary 
series 

Circumstance or information 
capable of leading to medication 
error 

0 2 0 

Booster 
series 

- 0 0 0 

Intercepted 
Error 

Primary 
series 

- 0 0 0 

Booster 
series 

- 0 0 0 

9.2.3. Medication Errors in the 5 through 11 Years Age Group 

• Number of cases: 2303 

• Country/region of incidence (≥2%): the US (1747), Japan (193), Spain (76), Canada (75). 

• Number of relevant events: 3540. 

• Relevant event seriousness: non-serious (3532), serious (8). 

• Relevant PTs (>20) indicative of medication error included Poor quality product 
administered (950), Expired product administered (802), Product administration error 
(687), Product preparation error (301), Product temperature excursion issue (213), 
Inappropriate schedule of product administration (159), Wrong product administered 
(116), Product label issue (91), Vaccination error (65), Product preparation issue (38), 
Underdose (30), Product expiration date issue (22), Incorrect dose administered (21). 

Table 46 describes for each ME category the top 3 medication errors occurred by primary 
and booster series in individuals 5 through <12 years. 

Table 46. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 5 through <12 Years 

ME 
Categories 

Type of 
Vaccines 

Medication error PTs Intended Administered Total 

Primary 
series 

Inappropriate schedule of product 
administration 

0 29 29 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

Table 45. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 6 Months through 4 Years 

ME Type of Medication error PTs Intended 
Cateeories Vaccines 

Mediation Primary Poor quality product administered 0 
Errors series Product administration error 0 
without harm Product preparation error 0 

Booster Inappropriate schedule of product 0 
series administration 

Product administration error 0 
Poor quality product administered 0 

Potential Primary Circumstance or information 0 
Error series capable of leading to medication 

error 
Booster - 0 
series 

Intercepted Primary - 0 
Error series 

Booster - 0 
series 

9.2.3. Medication Errors in the 5 through 11 Years Age Group 

• Number of cases: 2303 

Administered 

92 
66 

41 
25 

1 1  
1 1  
2 

0 

0 

0 

Total 

92 
66 

41  
25 

1 1  
1 1  
0 

0 

0 

0 

• Country/region of incidence (�2%): the US (1747), Japan (193), Spain (76), Canada (75) . 

• Number of relevant events: 3540. 

• Relevant event seriousness: non-serious (3532), serious (8). 

• Relevant PTs (>20) indicative of medication error included Poor quality product 
administered (950), Expired product administered (802), Product administration error 
(687), Product preparation error (301), Product temperature excursion issue (213), 
Inappropriate schedule of product administration (159), Wrong product administered 
(116), Product label issue (91), Vaccination error (65), Product preparation issue (38), 
Underdose (30), Product expiration date issue (22), Incorrect dose administered (21). 

Table 46 describes for each ME category the top 3 medication errors occurred by primary 
and booster series in individuals 5 through <12 years. 

Table 46. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 5 through <12 Years 

ME Type of 
Cateeories Vaccines 

Primary 
series 

Medication error PTs 

Inappropriate schedule of product 
administration 
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Intended Administered 

0 29 

Total 

29 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 46. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 5 through <12 Years 

ME 
Categories 

Type of 
Vaccines 

Medication error PTs Intended Administered Total 

Medication 
errors with 
harm 

Booster 
series 

Product preparation error 0 2 2 

Mediation 
Errors 
without harm 

Primary 
series 

Poor quality product administered 0 862 862 
Expired product administered 0 647 647 
Product administration error 0 628 628 

Booster 
series 

Expired product administered 1 159 160 
Product preparation error 4 126 130 
Poor quality product administered 2 90 92 

Potential 
Error 

Primary 
series 

Circumstance or information 
capable of leading to medication 
error 

0 1 1 

Booster 
series 

Circumstance or information 
capable of leading to medication 
error 

0 1 1 

Intercepted 
Error 

Primary 
series 

- 0 0 0 

Booster 
series 

- 0 0 0 

9.2.4. Medication Errors in the 12 Years and Older Age Group 

• Number of cases: 38,032 

• Country/region of incidence (≥2%): Austria (18,719), Sweden (8856), Germany (2518), 
the US (2139), Japan (788), Norway (772). 

• Number of relevant events: 40,450. 

• Relevant event seriousness: non-serious (40,196), serious (254). 

• Relevant PTs (>118): Inappropriate schedule of product administration (33,291), Poor 
quality product administered (1870), Product administration error (1426), Wrong product 
administered (956), Vaccination error (593), Incorrect route of product administration 
(590), Product temperature excursion issue (415), Expired product administered (361), 
Incorrect dose administered (221), Underdose (169), Accidental underdose (119). 

Table 47 below describes for each ME category the top 3 medication errors occurred by 
primary and booster series in individuals 12 years and older age group. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 46. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 5 through <12 Years 

ME Type of Medication error PTs Intended Administered Total 
Cateeories Vaccines 

Medication Booster Product preparation error 0 
errors with series 
harm 
Mediation Primary Poor quality product administered 0 
Errors series Expired product administered 0 
without harm Product administration error 0 

Booster Expired product administered 1 
series Product preparation error 4 

Poor quality product administered 2 
Potential Primary Circumstance or information 0 
Error series capable of leading to medication 

error 
Booster Circumstance or information 0 
series capable of leading to medication 

error 
Intercepted Primary - 0 
Error series 

Booster - 0 
series 

9.2.4. Medication Errors in the 12 Years and Older Age Group 

• Number of cases: 38,032 

2 2 

862 862 
647 647 
628 628 
159 160 
126 130 
90 92 
1 1 

1 1 

0 0 

0 0 

• Country/region of incidence (�2%): Austria (18,719), Sweden (8856), Germany (2518), 
the US (2139), Japan (788), Norway (772). 

• Number of relevant events: 40,450. 

• Relevant event seriousness: non-serious (40,196), serious (254). 

• Relevant PTs (> 118): Inappropriate schedule of product administration (33,291), Poor 
quality product administered (1870), Product administration error (1426), Wrong product 
administered (956), Vaccination error (593), Incorrect route of product administration 
( 590), Product temperature excursion issue ( 415), Expired product administered (3 61 ), 
Incorrect dose administered (221), Underdose (169), Accidental underdose (119). 

Table 4 7 below describes for each ME category the top 3 medication errors occurred by 
primary and booster series in individuals 12 years and older age group . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 47. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 12 Years and Older 

ME 
Categories 

Type of 
Vaccines 

Medication error PTs Intended Administered Total 

Medication 
errors with 
harm 

Primary 
series 

Inappropriate schedule of product 
administration 

0 1549 1549 

Incorrect route of product 
administration 

0 21 21 

Vaccination error 0 9 9 
Booster 
series 

Wrong product administered 0 12 12 
Incorrect dose administered 0 6 6 
Incorrect route of product 
administration 

0 5 5 

Mediation 
Errors 
without harm 

Primary 
series 

Inappropriate schedule of product 
administration 

0 30347 30347 

Wrong product administered 3 769 772 
Poor quality product administered 1 654 655 

Booster 
series 

Wrong product administered 15 861 876 
Poor quality product administered 1 665 666 
Product administration error 0 527 527 

Potential 
Error 

Primary 
series 

Circumstance or information 
capable of leading to medication 
error 

0 1 1 

Booster 
series 

Circumstance or information 
capable of leading to medication 
error 

0 8 8 

Intercepted 
Error 

Primary 
series 

- 0 0 0 

Booster 
series 

Intercepted product 
administration error 

0 2 2 

9.2.5. Medication Errors in the Unknown Age Group 

• Number of cases: 16,259 

• Country/region of incidence (≥2%): US (6868), Japan (5712), New Zealand (1570), 
Canada (572), Germany (553), Australia (413). 

• Number of relevant events: 30,631. 

• Relevant event seriousness: non-serious (30,613), serious (18). 

• Relevant PTs (>117): Poor quality product administered (13,517), Product temperature 
excursion issue (6807), Product administration error (4536), Product storage error (2166), 
Wrong product administered (1119), Expired product administered (761), Product 
preparation error (409), Underdose (387), Inappropriate schedule of product 
administration (307), Product preparation issue (130), Product packaging confusion 
(118). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 47. Medication Error Categories: Top 3 Primary and Booster Dose 
Medication Errors in 12 Years and Older 

ME Type of Medication error PTs 
Catee:ories Vaccines 

Medication Primary Inappropriate schedule of product 
errors with series administration 
harm Incorrect route of product 

administration 
Vaccination error 

Booster Wrong product administered 
series Incorrect dose administered 

Incorrect route of product 
administration 

Mediation Primary Inappropriate schedule of product 
Errors series administration 
without harm Wrong product administered 

Poor quality product administered 
Booster Wrong product administered 
series Poor quality product administered 

Product administration error 
Potential Primary Circumstance or information 
Error series capable of leading to medication 

error 
Booster Circumstance or information 
series capable of leading to medication 

error 
Intercepted Primary -
Error series 

Booster Intercepted product 
series administration error 

9.2.5. Medication Errors in the Unknown Age Group 

• Number of cases: 16,259 

Intended Administered 

0 1549 

0 21 

0 9 
0 12 
0 6 
0 5 

0 30347 

3 769 
1 654 
15 861 
1 665 
0 527 
0 1 

0 8 

0 0 

0 2 

Total 

1549 

21 

9 
12 
6 
5 

30347 

772 
655 
876 
666 
527 
1 

8 

0 

2 

• Country/region of incidence (�2%): US (6868), Japan (5712), New Zealand ( 1570), 
Canada (572), Germany (553), Australia (413). 

• Number of relevant events: 30,631. 

• Relevant event seriousness: non-serious (30,613), serious (18). 

• Relevant PTs (> 117): Poor quality product administered (13,517), Product temperature 
excursion issue (6807), Product administration error (4536), Product storage error (2166), 
Wrong product administered (1119), Expired product administered (761), Product 
preparation error ( 409), Underdose (387), Inappropriate schedule of product 
administration (307), Product preparation issue (130), Product packaging confusion 
(118). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 48 below describes for each ME category the top 3 medication errors occurred by 
primary and booster series when the vaccine presentation is unknown. 

Table 48. Medication Error Categories: Top 3 Primary and Booster Medication 
Errors in Unknown Age Group 

ME Categories Type of 
Vaccines 

Medication error PTs Total 

Medication 
errors with 
harm 

Primary 
series 

Inappropriate schedule of product 
administration 

4 

Medication error 1 
Product administered at inappropriate site 1 

Booster 
series 

Incorrect dose administered 3 
Wrong product administered 2 
Incorrect route of product administration 1 

Mediation 
Errors without 
harm 

Primary 
series 

Poor quality product administered 10986 
Product temperature excursion issue 4720 
Product administration error 4087 

Booster 
series 

Poor quality product administered 3134 
Product temperature excursion issue 2261 
Wrong product administered 1777 

Potential 
Error 

Primary 
series 

Circumstance or information capable of 
leading to medication error 

21 

Booster 
series 

Circumstance or information capable of 
leading to medication error 

6 

Intercepted 
Error 

Primary 
series 

Intercepted medication error 1 
Intercepted product administration error 1 

Booster 
series 

- 0 

Conclusion 

Overall, among the 56,865 relevant medication error PM cases, 1670 cases (0.6% of the total 
interval cases, 2.9% of total relevant medication error cases) were considered harmful 
because they were accompanied by clinically relevant co-reported events. 

The potential for medication errors with all vaccine presentations are mitigated through the 
information in the vaccine labelling and available educational materials for the HCPs 
administering the vaccine. 

Some medication errors are expected to occur despite written instructions for handling the 
vaccine (thawing, dilution, preparation) and educational activities for the HCPs or due to 
national or regional recommendations regarding dosing schedules that may differ from 
recommendations in the product labelling. The number and seriousness of the reported 
medication errors events do not indicate there is the need for any additional mitigation 
activity to prevent harm. 

10. NON-CLINICAL DATA 

During the reporting period, no new nonclinical safety findings were identified. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 48 below describes for each ME category the top 3 medication errors occurred by 
primary and booster series when the vaccine presentation is unknown. 

Table 48. Medication Error Categories: Top 3 Primary and Booster Medication 
Errors in Unknown Age Group 

ME Categories Type of Medication error PTs Total 
Vaccines 

Medication Primary Inappropriate schedule of product 4 
errors with series administration 
harm Medication error 1 

Product administered at inappropriate site 1 
Booster Incorrect dose administered 3 
series Wrong product administered 2 

Incorrect route of product administration 1 
Mediation Primary Poor quality product administered 10986 
Errors without series Product temperature excursion issue 4720 
harm Product administration error 4087 

Booster Poor quality product administered 3134 
series Product temperature excursion issue 2261 

Wrong product administered 1777 
Potential Primary Circumstance or information capable of 21 
Error series leading to medication error 

Booster Circumstance or information capable of 6 
series leading to medication error 

Intercepted Primary Intercepted medication error 1 
Error series Intercepted product administration error 1 

Booster - 0 
series 

Conclusion 

Overall, among the 56,865 relevant medication error PM cases, 1670 cases (0.6% of the total 
interval cases, 2.9% of total relevant medication error cases) were considered harmful 
because they were accompanied by clinically relevant co-reported events. 

The potential for medication errors with all vaccine presentations are mitigated through the 
information in the vaccine labelling and available educational materials for the HCPs 
administering the vaccine. 

Some medication errors are expected to occur despite written instructions for handling the 
vaccine (thawing, dilution, preparation) and educational activities for the HCPs or due to 
national or regional recommendations regarding dosing schedules that may differ from 
recommendations in the product labelling. The number and seriousness of the reported 
medication errors events do not indicate there is the need for any additional mitigation 
activity to prevent harm. 

10. NON-CLINICAL DATA 

During the reporting period, no new nonclinical safety findings were identified. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

11. LITERATURE 

In the AR of the 13th SMSR / 2nd SBSR (EMA/PRAC/202255/2022), the following request 
was made: The MAH is requested in future SSRs and PSURs to present all relevant literature 
concerning the safety of Comirnaty (also besides the database Medline and Embase) that is 
published during the reporting period. 

Response 

Please refer to the content of this Section and to Appendix 5.4.3 for the abstracts of the 
relevant literature papers evaluated. 

Nonclinical (Published) 

A search of the Medline and Embase databases identified no nonclinical studies that 
presented important new safety findings for BNT162b2. 

Clinical (Published) 

A search of the Medline and Embase databases identified no clinical trials that presented 
important new safety findings for BNT162b2. However, there were 18 literature articles (of 
which 1 [Hause et al., 2023] published after DLP) that contained new safety findings for 
myocarditis. These are presented in the table below grouped as follows: a) Booster; b) 
Special patient population; c) Clinical characteristics, severity, investigations and d) Long-
term data. 

Please refer to Appendix 5.9 for the abstracts. Full publications are available upon request. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

11. LITERATURE 

Reporting Period 
19 June 2022 through 18 December 2022 

In the AR of the 13th SMSR / 2nd SBSR (EMA/PRAC/202255/2022), the following request 
was made: The MAH is requested in future SSRs and PSURs to present all relevant literature 
concerning the safety ofComirnaty (also besides the database Medline and Embase) that is 
published during the reporting period. 

Response 

Please refer to the content of this Section and to Appendix 5.4.3 for the abstracts of the 
relevant literature papers evaluated. 

Nonclinical (Published) 

A search of the Medline and Embase databases identified no nonclinical studies that 
presented important new safety findings for BNT162b2. 

Clinical (Published) 

A search of the Medline and Embase databases identified no clinical trials that presented 
important new safety findings for BNT162b2. However, there were 18 literature articles (of 
which 1 [Hause et al., 2023] published after DLP) that contained new safety findings for 
myocarditis. These are presented in the table below grouped as follows: a) Booster; b) 
Special patient population; c) Clinical characteristics, severity, investigations and d) Long­
term data. 

Please refer to Appendix 5.9 for the abstracts. Full publications are available upon request. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Table 49. Clinical Literature Articles that Presented New Safety Information in 
the Reporting Interval 

Citation/Comment 
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a) Booster 
There were several literature publications that evaluated myocarditis occurrence after the 3 rd or 4th dose 
(first or second booster) of the vaccine. 
Mervorach et al analysed almost 4 million booster dose administrations in Israel and found that thern was 
a mild decrease in the occurrence of vaccine-associated myocarditis after the third-vaccine relative to the 
second, although the overall incidence is still low. In the 3 944 797 individuals (48.7% maw) wnv r eceived 
a booster dose, the myocarditis risk estimates in the 30 days after tit; booster in male patients were 1.42 
per 100 000 overall and 6.44 per 100 000 and .5.21 per 100 000 for male individuals 16 to 19 and 20 to 24 
years of age, respectively. Compared with vaccine dose 2, for male individuals, the overall RD per 100 000 
was —2.72 (95% CI, 3.67 to —1.73), driven mainly by male individuals 16 to 19 years of age (RD, —8.45 
[95% Cl, —15.30 to —0.44]); for female individuals, the overall RD was —0.48. The clinical presentation 
was mild, with resolution ofpost-booster myocarditis in all cases, as judged by clinical symptoms, 
inflammatory markers, and troponin levels, ECG, echocardiogram normalization if abnormal (<55% 
ejection fraction), and a relatively short hospital stay. 
In the Yechezkel et al retrospective cohort study from Israel, none of the 17 814 recipients of the second 
booster dose were diagnosed with myocarditis or pericarditis within 42 days following the second booster, 
For individuals who were eligible to receive the second booster, authors also extended the analysis to 
examine whether these events were associated with the primary series (ie, first and second doses) or the 
first booster. Among the 44 003 eligible individuals, five individuals were diagnosed with mytocarditis 
following inoculation with the primary series (risk difference 1.14 [95% CI 0.23 to 2.271) and two after the 
first booster (risk difference -0.68 [—I .82 to 0.46J); 12 were diagnosed with pericarditis following the 
primary series (1.59 [-0.23 to 3.41J), and seven following the first booster (—0.23 [-2.05 to 1.59J). 
In a population of >42 million vaccinated individuals aged 13 years or older in England, Patone et al 
found that the risk of myocarditis is greater after SARS-CoV-2 infection than after COVID-19 vaccination 
and remains modest after sequential doses including a booster dose of BNT162b2 mRNA vaccine. 
Specifically for BNT162b2, authors found the risk of myocarditis at I to 28 days similar after a second 
(1RR, ). 57 [95% CI, 1.28-1•92]) and booster dose of BNTI62b2 (IRR, 1.72[95% CI, 1.33-2.22]). Authors 
estimated that after'a booster dose of BlVT162b2, an additional 2 (95% CI, 1-3) myocardins events per 
million people would be anticipated, compared with an additional 35 (95% CI, 34-36) myocarditis events 
per million people in the 1 to 28 days after a SARS-CoV-2—positive test before vaccination. 
in Canada, Naveed et al conducted an observational population-based cohort study to estimate observed to 
expected rates of myocarditis after SARS-COV-2 vaccination in British Columbia. Authors found that, 
using a 7-day risk window, overall myocarditis rates were lower after the third dose than after the second 
dose (0.76, 95% CI 0.45-1.20 v. 1.90, 95% CI 1.50-2.39) and among those aged 12-17 years who received 
.BNTI62b2 vaccines, myocarditis rates after the second and third doses were similar (males: 6.7, 95% G 
3.1-12.8 v. 7.0, 95% CI 1.4-20.5; females: 1.5, 95% CI 0.2-5.5 v. 0, 95% CI 0-8.2). 
Regarding the administration of the bivalent booster doses in the US, Hause et al reviewed adverse events 
and health impacts reported after receipt of bivalent approx. 14.4 million individuals aged ≥12 years who 
received a bivalent Pfizer-BioNTech booster doses during August 31—October 23, 2022. Authors found that 
reporting rates of myocarditis following COVID-19 mRNA primary series and monovalent booster 
vaccination were highest among adolescent and young adult males; myocarditis rates after monovalent 
booster dose in these early data are similar to or lower than those after primary series doses. 
The systematic review and meta-analysis by Chang et al included a total of 1,604,254,833 people who 
received 2,575,129,450 doses of COVID-19 vaccine in the 42 analysed studies Authors found that a risk of 
nrypcarditis was observed after COVID-19 vaccination, but it was much lower than that following the 
SA RS-CoV-2 infection. No significant increased risk of myocardial infarction or arrhythmia was found 
iffler COVID-19 vaccination. The overall incidence rateofmyocarditis after COVID-19 vaccination was 
14:80 (12.96-1665) events per million persons, 8.84 (7.77-9.91) events per million doses, and for each 
dose incidence rate per 1000,000 doses was 5.51 (2.78-8.Z4) for first dose, 13,66 (10.39-16.9) for second 
dose and 5.92 (1.77-10.06) for third dose. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 49. Clinical Literature Articles that Presented New Safety Information in 
the Reporting Interval 

Citation/Comment 
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Table 49. Clinical Literature Articles that Presented New Safety Information in 
the Reporting Interval 

Citation/Comment 
1. Mevorach D, Anis E, Cedar N, et al. Myocarditis after BNT162b2 COVID-19 third booster vaccine in 

Israel! 

2. Yechezkel M, Mofaz M, Painsky A, et al. Safety of the fourth COVID-19 BNT162b2 mRNA (second 
booster) vaccine: a prospective and retrospective cohort study." 

3. Patone M, Mei XW, Handunnetthi L, et al. Risk of myocarditis after sequential doses of COVID-19 
vaccine and SARS-CoV-2 infection by age and sex.' 

4. Naveed Z, Li J, Spencer M, et al. Observed versus expected rates of myocarditis after SARS-CoV-2 
vaccination: a population-based cohort study.d

5. Hause AM, Marquez P, Zhang B, et al. Safety monitoring of bivalent COVID-19 mRNA vaccine 
booster doses among persons aged >12 years - United States, August 31-October 23, 2022.e 

6. Chang Y, Lv G, Liu C, et al. Cardiovascular safety of COVID-19 vaccines in real-world studies: a 
systematic review and meta-analysis! 
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b) Special Patients Population 
Hause et al reported in the US Morbidity and Mortality Weekly report in September that an analysis of the 
vaccine safety of the 599,457 children aged 6 months-4 years who received the Pfizer-BioNTech vaccine 
between June 18, 2022—August 21, 2022 found no cases of myocarditis reported after vaccination. 
Malden et al report an observational study using US RWD of children aged 5-11 years vaccinated with 
Pfizer-BioNTech COV1D-19 mRNA vaccine. Of the approx. 7,000 participants recruited, authors found 
there was no indication of myocarditis or pericarditis diagnoses in the EHR within the 21 days following 
vaccination. 
In a publication issued after the DLP of the PSUR, Hause et al report that no reports of myocarditis were 
recorded in VAERS, by 1 January 2023 for the 861,251 children aged 5-11 years who received a bivalent 
Pfizer-BioNTech booster in the United States in the same period. 
7. Hause AM, Marquez P, Zhang B, et al. COVID-19 'RNA vaccine safety among children aged 6 

months-5 years - United States, June 18, 2022-August 21, 2022.g 

8 Malden DE, Gee J, Glenn S, et al. Reactions following Pfizer-BioNTech COVID-19 'RNA 
vaccination and related healthcare encounters among 7,077 children aged 5-11 years within an 
integrated healthcare system.' 

9 Hause AM, Marquez P, Zhang B, et al. Safety monitoring of bivalent COVID-19 mRNA vaccine 
booster doses among children aged 5-11 years - United States, October 12-January 1, 2023.1

c) Clinical characteristics, severity, in' estigations 
Pillay et al conducted a living evidence syntheses and review of incidence, risk factors, natural history, and 
hypothesised mechanisms of myocarditis and pericarditis following COVID-19 vaccination. Authors found 
that adolescent and young adult men are at the highest risk of myocarditis after mRNA vaccination. 
Incidence of myocarditis in children aged 5-11 years is very rare but certainty was low. In adolescents and 
adults, most (>90%) myocarditis cases involved men of a median 20-30 years of age and with symptom 
onset two to four days after a second dose (71-100%), with most people being admitted to hospital (?84%) 
for a short duration (two to four days). Data, for clinical risk factors were very limited, and the clinical 
course of mRNA related myocarditis appeared to be benign, although longer term follow-up data were 
limited. Several hypothesised mechanisms were reviewed, but all had limited direct supporting or refitting 
evidence. 
Kato et al conducted a literature search and meta-analysis to evaluate the imaging characteristics of 
myocarditis after mRNA vaccination on CMR. Authors identified 12 articles, including 274 patients with 
mRNA vaccine-related myocarditis, with the majority of patients being young male recipients after the 2nd 
dose of the mRNA vaccine (median age: 17 years, male: 91.6%, after 2nd dose: 91.4%). The analysis found 
that more than 80% of the patients had LGE on the LV myocardium, mainly located at the epicardial side 
of the lateral wall; abnormal T1 was found in 63%, and abnormal T2 was found in 79%; Lake Louise 
criteria were positive for 87% of the patients. However, with respect to severity, authors found that the 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 49. Clinical Literature Articles that Presented New Safety Information in 
the Reporting Interval 

Citation/Comment 
1. Mevorach D, Anis E, Cedar N, et al. Myocarditis after BNT162b2 COVID-19 third booster vaccine in 

Israei.a 
2. Yechezkel M, Mofaz M, Painsky A, et al. Safety of the fourth COVID-19 BNT162b2 mRNA (second 

booster) vaccine: a prospective and retrospective cohort study.b 
3. Patone M, Mei XW, Handunnetthi L, et al. Risk of myocarditis after sequential doses ofCOVID-19 

vaccine and SARS-CoV-2 infection by age and sex.c 
4. Naveed Z, Li J, Spencer M, et al. Observed versus expected rates ofmyocarditis after SARS-CoV-2 

vaccination: a population-based cohort study.d 
5. Hause AM, Marquez P, Zhang B, et al. Safety monitoring of bivalent COVID-19 mRNA vaccine 

booster doses among persons aged 2'.12 years - United States, August 31-October 23, 2022.0 

6. Chang Y, Lv G, Liu C, et al. Cardiovascular safety ofCOVID-19 vaccines in real-world studies: a 
systematic review and meta-analysisf 
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8. Malden DE, Gee J, Glenn S, et al. Reactions following Pfizer-BioNTech COVID-19 mRNA 

vaccination and related healthcare encounters among 7,077 children aged 5-11 years within an 
integrated healthcare system.h 

9. Hause AM, Marquez P, Zhang B, et al. Safety monitoring of bivalent COVID-19 mRNA vaccine 
booster doses among children aged 5-11 years - United States, October 12-January 1, 2023.i 
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severity of imaging findings is not severe, as reflected by low LGE volume (1-3.9%) and concluded that the 
short-term °laconic of raccine-rclatcd Invocarditis 
10. Pillay J, Gaudet L, Wingert A, et al. Incidence, risk factors, natural history, and hypothesised 

mechanisms of myocarditis and pericarditis following covid-19 vaccination: living evidence syntheses 
and review) 

11. Kato S, Horita N, Utsunomiya D. Imaging characteristics of myocarditis after mRNA-based 
COVID-19 vaccination: a meta-analysis.' 

d) Long term data 
Several publications described longer term follow up (3-6 months) of patients with myocarditis that 
described clinical resolution and observations of residual LGE on CMR in some patients. The largest study 
was Krakalick et al. follow up surveillance study of VAERS that collected data for 519 (62%) of 836 eligible 
patients who were at least 90 days post-myocarditis onset. The study found that after at least 90 days since 
onset of myocarditis after mRNA COVID-19 vaccination, most individuals in the cohort were considered 
recovered by health-care providers, and quality of life measures were comparable to those in pre pandemic 
and early pandemic populations of a similar age. Most patients had improvements in cardiac diagnostic 
marker and testing data at follow-up, including normal or back-to-baseline troponin concentrations (181 
[91%] of 200 patients with available data), echocardiograms (262 [94%] of 279 patients), 
electrocardiograms (240 [77%J of 311 patients), exercise stress testing (94 [90%] of 104 patients), and 
ambulatory rhythm monitoring (86 [90%] of 96 patients). An abnormality was noted among 81 (54%) of 
151 patients with follow-up cardiac MR1; however, evidence of myocarditis suggested by the presence of 
both late gadolinium enhancement and oedema on cardiac MR1 was uncommon (20 [13%] of 151 
patients). At 1611°w-up, most patients were cleared for all physical activity (268 [68%] of 393 patients). The 
other publications were smaller studies or case series which similarily found clinical 
improvement/resolution, and the LGE extent showed decreases compared with acute episode. In their case 
series of 13 patients, Manno et al found the persistence of CMR lesions associated with higher troponin 
levels at admission. 
Lai et al compared the prognosis of post-mRNA vaccine myocarditis with viral infection-related 
myocarditis over 180 days using RWD in Hong Kong. Authors found that the postvaccination myocarditis 
group had a 92% lower mortality risk (adjusted HR: 0.08; 95% CI: 0.01-0.57) compared with viral 
myocarditis. No significant (I i lIcrences in other prognostic outcomes were seen. 
12. Krupickova S, Voges I, Mohiaddin R, et al. Short-term outcome of late gadolinium changes detected 

on cardiovascular magnetic resonance imaging following coronavirus disease 2019 Pfizer/BioNTech 
vaccine-related myocarditis in adolescents.' 

13. Shiyovich A, Plakht Y, Witberg G, et al. Myocarditis following COVID-19 vaccination in adolescents: 
Cardiac magnetic resonance imaging study.m 

14. Hadley SM, Prakash A, Baker AL, et al. Follow-up cardiac magnetic resonance in children with 
vaccine-associated myocarditis.° 

15. Mustafa Alhussein M, Rabbani M, Sarak B, et al. Natural history of myocardial injury after 
COVID-19 vaccine-associated myocarditis.° 

16. Manno EC, Amodio D, Cotugno N, et al. Higher troponin levels on admission are associated with 
persistent cardiac magnetic resonance lesions in children developing myocarditis after mRNA-Based 
COVID-19 vaccination." 

17. Kracalik I, Oster ME, Broder KR, et al. Myocarditis outcomes after mRNA COVID-19 vaccination 
investigators and the CDC COVID-19 Response Team. Outcomes at least 90 days since onset of 
myocarditis after mRNA COVID-19 vaccination in adolescents and young adults in the USA: a 
follow-up surveillance study!! 

18. Lai FTT, Chan EWW, Huang L, et al. Prognosis of myocarditis developing after mRNA COVID-19 
vaccination compared with viral myocarditis.' 
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10. Pillay J, Gaudet L, Wingert A, et al. Incidence, risk factors, natural history, and hypothesised 
mechanisms ofmyocarditis and pericarditis following covid-19 vaccination: living evidence syntheses 
and review) 

11. Kato S, Horita N, Utsunomiya D. Imaging characteristics of myocarditis after mRNA-based 
COVID-19 vaccination: a meta-analysis.k 

12. Krupickova S, Voges I, Mohiaddin R, et al. Short-term outcome oflate gadolinium changes detected 
on cardiovascular magnetic resonance imaging following coronavirus disease 2019 Pfizer/BioNTech 
vaccine-related myocarditis in adolescents.1 

13. Shiyovich A, Plakht Y, Witberg G, et al. Myocarditis following COVID-19 vaccination in adolescents :  
Cardiac magnetic resonance imaging study.m 

14. Hadley SM, Prakash A, Baker AL, et al. Follow-up cardiac magnetic resonance in children with 
vaccine-associated myocarditis. n 

15. Mustafa Alhussein M, Rabbani M, Sarak B, et al. Natural history of myocardial injury after 
COVID-19 vaccine-associated myocarditis. 0 

16. Manno EC, Amodio D, Cotugno N, et al. Higher troponin levels on admission are associated with 
persistent cardiac magnetic resonance lesions in children developing myocarditis after mRNA-Based 
COVID-19 vaccination.P 

17. Kracalik I, Oster ME, Broder KR, et al. Myocarditis outcomes after mRNA COVID-19 vaccination 
investigators and the CDC COVID-19 Response Team. Outcomes at least 90 days since onset of 
myocarditis after mRNA COVID-19 vaccination in adolescents and young adults in the USA: a 
follow-up surveillance study.q 

18. Lai FTT, Chan EWW, Huang L, et al. Prognosis ofmyocarditis developing after mRNA COVID-19 
vaccination compared with viral myocarditis! 
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All Other Published Sources 

A search of the Medline and Embase databases identified no new information that presented 
important new safety findings for BNT162b2. 

Unpublished manuscripts 

During the reporting period, no new safety findings were identified. 

12. OTHER PERIODIC REPORTS 

During the reporting period, the MAH did not submit another PSUR for BNT162b2. 

The list of periodic reports prepared and submitted by the MAH during the reporting period 
is provided below. 

Table 50. List of Periodic Reports submitted in the Reporting Period 
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Periodic Report Type No. Reporting Period 
Abbreviated SMSRa 6 16 June 2022 through 15 July 2022 

7 16 July 2022 through 15 August 2022 
8 16 August 2022 through 15 September 2022 
9 16 September 2022 through 15 October 2022 
10 16 October 2022 through 15 November 2022 
11 16 November 2022 through 15 December 2022 

Summary Bridging Report for Comirnaty 
Original/Omicron BA.1 for UK 

1 16 August 2022 through 15 November 2022 

Summary Bridging Report for Comirnaty 
Original in Pediatric Individuals 6 months to 
< 5 years/Comirnaty Original/Omicron 
BA.4/BA.5 for Canada 

1 16 September 2022 through 15 December 2022 

a. Submitted to non-EEA countries. 

During the reporting period, no new significant safety findings were identified for 
BNT162b2 in other periodic reports prepared by the MAR 

13. LACK OF EFFICACY IN CONTROLLED CLINICAL TRIALS 

During the reporting period, no lack of efficacy information from clinical trials was 
identified. 

14. LATE-BREAKING INFORMATION 

After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022. In this version 
updated clinical data after 2 doses for children 5 to <12 years of age was added; diarrhea 
was added as ADR in children 5 to <12 years of age in Section 4.8 Undesirable effects; 
efficacy data after 2 doses in children 5 to <12 years of age efficacy and efficacy and 
immunogenicity data in 6 months through <5 years of age after 3 doses were added in 
Section 5.1 Pharmacodynamic properties. Efficacy in infants and in children after 3 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

All Other Published Sources 

Reporting Period 
19 June 2022 through 18 December 2022 

A search of the Medline and Embase databases identified no new information that presented 
important new safety findings for BNTI 62b2. 

Unpublished manuscripts 

During the reporting period, no new safety findings were identified. 

12. OTHER PERIODIC REPORTS 
During the reporting period, the MAH did not submit another PSUR for BNTI 62b2. 

The list of periodic reports prepared and submitted by the MAH during the reporting period 
is provided below. 

Table 50. List of Periodic Reports submitted in the Reporting Period 
Periodic Report Type No. Reportin2 Period 

Abbreviated SMSRa 6 16 June 2022 through 15 July 2022 
7 16 July 2022 through 15 August 2022 
8 16 Amrust 2022 through 15 September 2022 
9 16 September 2022 through 15 October 2022 
10 16 October 2022 thromrh 15 November 2022 
1 1  1 6  November 2022 through 15 December 2022 

Summary Bridging Report for Comirnaty 1 16 August 2022 through 15 November 2022 
Original/Omicron BA.1 for UK 
Summary Bridging Report for Comirnaty 1 16 September 2022 through 15 December 2022 
Original in Pediatric Individuals 6 months to 
< 5 years/Comirnaty Original/Omicron 
BA.4/BA.5 for Canada 
a. Submitted to non-EEA countries. 

During the reporting period, no new significant safety findings were identified for 
BNT 1 62b2 in other periodic reports prepared by the MAH. 

13. LACK OF EFFICACY IN CONTROLLED CLINICAL TRIALS 

During the reporting period, no lack of efficacy information from clinical trials was 
identified. 

14. LATE-BREAKING INFORMATION 
After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022. In this version 
updated clinical data after 2 doses for children 5 to <12 years of age was added; diarrhea 
was added as ADR in children 5 to <12 years of age in Section 4.8 Undesirable effects; 
efficacy data after 2 doses in children 5 to <1 2 years of age efficacy and efficacy and 
immunogenicity data in 6 months through <5 years of age after 3 doses were added in 
Section 5. 1 Pharmacodynamic properties. Efficacy in infants and in children after 3 
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doses was deleted in Section 5.1 Pharmacodynamic properties. Updated frequency 
values in 5 through <12 years of age were included in Table A-3 of Appendix A; 
Angioedema and Night sweats were added as rare ADR Diarrhea was reclassified from 
"Common" to "Very Common" ADR in 5 through <12 years of age in Table B-3 of 
Appendix B. 

• a new signal (Myositis) was opened based upon a signal assessment report EMA PRAC; 

• The following action was taken for safety reasons. In Switzerland the bivalent Omi BA.1 
is not approved for individuals 12 to less than 18 years because there was no clinical data 
available for that population. As country-specific packaging is not yet available, 
Switzerland is receiving EU packaging that has the age on the carton (12+ as per EU 
MA). Therefore, an information Letter (in English) explaining the discrepancy between 
information on the carton and indication approved by Swissmedic is provided with each 
shipment. In addition, the MAH provides electronic versions of the letter in German, 
French and Italian to the Federal Office of Public Health. 
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• The literature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster 
doses among children aged 5-11 years - United States, October 12-January 1, 2023" 
(Hause et al.) including important safety information about the use of bivalent vaccines 
and young children has been included in Section 11 Literature. 

The following 2 requests will be addressed in a separate supplemental document: 

• In the preliminary AR for the Type II variation EMEA/H/C/005735/II/0139 to update on 
six-month post (booster) dose 3 interim report data in patients aged 16 years of age and 
above from studies C4591001 and C4591031 substudy A, the following request was 
made: To ascertain whether the SmPC text in 4.4 and 4.8 currently covers these severe 
cases adequately, with the next PSUR, the MAH was requested to present an in-depth 
cumulative review of all myocarditis and pericarditis cases with fatal outcome that have 
been reported with the vaccine. Based on cases identified in clinical trials, narrative 
descriptions from postmarketing sources, 0/E analysis (if possible to perform) and 
literature review, the MAH is requested to evaluate whether a further update of the 
SmPC section 4.4 and/or 4.8 is warranted (issue pursued in the next PSUR). 

• The PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis 
cases following Comirnaty exposure. The review should include not only case reports, 
but also any data from (observational) studies and published literature. Furthermore, 
please provide the MAH's position on whether the current PI wording remains 
appropriate or if an update of the PI is warranted, in which case please provide a PI 
update proposal. 

15. OVERVIEW OF SIGNALS: NEW, ONGOING, OR CLOSED 

Signal Overview 

New signals for BNT162b2 during the reporting interval are presented below in Table 51 
along with the ongoing signals and signals closed during the reporting interval. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

doses was deleted in Section 5.1 Pharmacodynamic properties. Updated frequency 
values in 5 through <12 years of age were included in Table A-3 of Appendix A; 
Angioedema and Night sweats were added as rare ADR Diarrhea was reclassified from 
"Common" to "Very Common" ADR in 5 through <12 years of age in Table B-3 of 
Appendix B. 

• a new signal (Myositis) was opened based upon a signal assessment report EMA PRAC; 

• The following action was taken for safety reasons. In Switzerland the bivalent Omi BA. I 
is not approved for individuals 12 to less than 18 years because there was no clinical data 
available for that population. As country-specific packaging is not yet available, 
Switzerland is receiving EU packaging that has the age on the carton (12+ as per EU 
MA). Therefore, an information Letter (in English) explaining the discrepancy between 
information on the carton and indication approved by Swissmedic is provided with each 
shipment. In addition, the MAH provides electronic versions of the letter in German, 
French and Italian to the Federal Office of Public Health. 

• The literature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster 
doses among children aged 5-11 years - United States, October 12-January 1, 2023" 
(Hause et al.) including important safety information about the use of bivalent vaccines 
and young children has been included in Section 11 Literature. 

The following 2 requests will be addressed in a separate supplemental document: 

• In the preliminary AR for the Type II variation EMEA/H/C/005735/11/0139 to update on 
six-month post (booster) dose 3 interim report data in patients aged 16 years of age and 
above from studies C4591001 and C4591031 substudy A, the following request was 
made: To ascertain whether the SmPC text in 4.4 and 4.8 currently covers these severe 
cases adequately, with the next PSUR, the MAH was requested to present an in-depth 
cumulative review of all myocarditis and pericarditis cases with fatal outcome that have 
been reported with the vaccine. Based on cases identified in clinical trials, narrative 
descriptions from postmarketing sources, O/E analysis (if possible to perform) and 
literature review, the MAH is requested to evaluate whether a further update of the 
SmPC section 4.4 and/or 4.8 is warranted (issue pursued in the next PSUR). 

• The PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis 
cases following Comimaty exposure. The review should include not only case reports, 
but also any data from ( observational) studies and published literature. Furthermore, 
please provide the MAH's position on whether the current PI wording remains 
appropriate or if an update of the PI is warranted, in which case please provide a PI 
update proposal. 

15. OVERVIEW OF SIGNALS: NEW, ONGOING, OR CLOSED 

Signal Overview 

New signals for BNT162b2 during the reporting interval are presented below in Table 51 
along with the ongoing signals and signals closed during the reporting interval. 
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It should be noted that review of safety topics and evaluation of signals also take into 
consideration safety data available for original and bivalent presentations of BNT162b2. 

Appendix 3 provides a summary of the safety signals that were new, ongoing, or closed 
during the reporting interval. See Section 16.2.1 Evaluation of Closed Signals for evaluation 
of signals that were closed during the reporting interval and Section 16.3 Evaluation of Risks 
and New Information for evaluation of new information for previously known risks not 
considered to constitute a newly identified signal. 

Table 51. Overview of Signals (at DLP 18 December 2022) 
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Signal Signal 
Status* 

Source Category* EMA Regulatory Procedure 

Pemphigus and 
Pemphigoid 

New 
and 
ongoing 

Enquiry from 
a competent 
authority 
(EMA PRAC) 

Not applicable EPITT No. 19859 

Dizziness New 
and 
closed 

Enquiry from 
a competent 
authority 
(EMA PRAC) 

Adverse 
reaction (i.e., 
identified risk) 

EMEA/H/C/PSUSA/00010898/202112 

Haemophagocytic 
lymphohistiocytosis 
(HLH) 

New 
and 
closed 

Other: 
Routine safety 
surveillance 

No risk - 

Dermatomyositis New 
and 
closed 

Other: 
Routine safety 
surveillance 

No risk -

Histiocytic 
necrotizing 
lymphadenitis 
(HNL) 

New 
and 
closed 

Enquiry from 
a competent 
authority 
(EMA PRAC) 

No risk EMA/PRAC/689208/2022 EPITT: no: 
19835 

Genital 
(vulvovaginal) 
ulceration 

New 
and 
closed 

Enquiry from 
a competent 
authority 
(Australia 
TGA and 
EMA PRAC) 

No risk EPITT No. 19840 

IgA nephropathy New 
and 
closed 

Enquiry from 
a competent 
authority 
(EMA PRAC) 

No risk -

Acquired 
haemophilia 

New 
and 
closed 

Enquiry from 
a competent 
authority 
(EMA PRAC) 

No risk -

Hearing loss New 
and 
closed 

Enquiry from 
a competent 
authority 
(Health 
Canada and 
EMA PRAC) 

No risk -

* Reflects the MAH position in the MAH signal log. This may differ from the position of the competent authority. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

It should be noted that review of safety topics and evaluation of signals also take into 
consideration safety data available for original and bivalent presentations ofBNT162b2. 

Appendix 3 provides a summary of the safety signals that were new, ongoing, or closed 
during the reporting interval. See Section 16.2.1 Evaluation of Closed Signals for evaluation 
of signals that were closed during the reporting interval and Section 16.3 Evaluation of Risks 
and New Information for evaluation of new information for previously known risks not 
considered to constitute a newly identified signal. 

Table 51. Overview of Signals (at DLP 18 December 2022) 
Signal Signal Source Category* EMA Regulatory Procedure 

Status* 
Pemphigus and New Enquiry from Not applicable EPITT No. 19859 
Pemphigoid and a competent 

ongoing authority 
(EMA PRAC) 

Dizziness New Enquiry from Adverse EMENH/C/PSUSN000 10898/202112 
and a competent reaction (i.e., 
closed authority identified risk) 

(EMA PRAC) 
Haemophagocytic New Other: No risk -
lymphohistiocytosis and Routine safety 
(HLH) closed surveillance 
Dermatomyositis New Other: No risk -

and Routine safety 
closed surveillance 

Histiocytic New Enquiry from No risk EMA/PRAC/689208/2022 EPITT: no: 
necrotizing and a competent 19835 
lymphadenitis closed authority 
(HNL) (EMA PRAC) 
Genital New Enquiry from No risk EPITT No. 19840 
(vulvovaginal) and a competent 
ulceration closed authority 

(Australia 
TGA and 
EMA PRAC) 

IgA nephropathy New Enquiry from No risk -
and a competent 
closed authority 

(EMA PRAC) 
Acquired New Enquiry from No risk -
haemophilia and a competent 

closed authority 
(EMA PRAC) 

Hearing loss New Enquiry from No risk -
and a competent 
closed authority 

(Health 
Canada and 
EMA PRAC) 

* Reflects the MAH position in the MAH signal log. This may differ from the position of the competent authority. 
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Other Safety Topics Not Considered Signals 

EMA requested or recommended in assessment reports, the continued monitoring or 
cumulative review of the following safety topics that neither EMA nor the MAH considered 
to be validated safety signals. Factors considered in this categorization included one or more 
of the following: 

• Whether the AE is new for the product; 

• Seriousness, severity, increased frequency or medical significance of the data; 

• High or rapidly increasing statistical disproportionality score; 

• Potential public health impact; 

• Factors suggestive of a relationship to the drug when considering disease knowledge, 
biological plausibility, mechanism of action of the drug or the drug class, alternative 
aetiologies based on clinical and scientific experience, and temporal clustering of events. 

The safety topics monitored or reviewed are the following: 
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• Multisystem Inflammatory Syndrome (Appendix 5.6.1); 

• Dyspnoea; Palpitations, Tachycardia/Heart Rate Increase (Appendix 5.6.2); 

• Subacute thyroiditi S52 (Appendix 5.6.3). 

16. SIGNAL AND RISK EVALUATION 

16.1. Summary of Safety Concerns 

Table 52 summarises the important risks and missing information for BNT162b2 at the 
beginning of the reporting interval, as per EU-RMP version 5.0 adopted on 10 March 2022 
(Procedure number: EMEA/H/C/005735/I110087). 

Table 52. Ongoing Safety Concerns at the Beginning of the Reporting Period 

Important identified risks Anaphylaxisa 
Myocarditis and Pericarditis 

Important potential risks Vaccine-Associated Enhanced Disease (V AED), including 
Vaccine-Associated Enhanced Respiratory Disease (VAERD) 

Missing information Use in pregnancy and while breast feeding 
Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g. chronic obstructive 
pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

52 Cumulative review of subacute thyroiditis was requested by Australian TGA. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Other Safety Topics Not Considered Signals 

Reporting Period 
19 June 2022 through 18 December 2022 

EMA requested or recommended in assessment reports, the continued monitoring or 
cumulative review of the following safety topics that neither EMA nor the MAH considered 
to be validated safety signals. Factors considered in this categorization included one or more 
of the following: 

• Whether the AE is new for the product; 
• Seriousness, severity, increased frequency or medical significance of the data; 
• High or rapidly increasing statistical disproportionality score; 
• Potential public health impact; 
• Factors suggestive of a relationship to the drug when considering disease knowledge, 

biological plausibility, mechanism of action of the drug or the drug class, alternative 
aetiologies based on clinical and scientific experience, and temporal clustering of events. 

The safety topics monitored or reviewed are the following: 

• Multisystem Inflammatory Syndrome (Appendix 5.6.1); 
• Dyspnoea; Palpitations, Tachycardia/Heart Rate Increase (Appendix 5.6.2); 
• Subacute thyroiditis52 (Appendix 5.6.3). 

16. SIGNAL AND RISK EVALUATION 
16.1. Summary of Safety Concerns 
Table 52 summarises the important risks and missing information for BNT162b2 at the 
beginning of the reporting interval, as per EU-RMP version 5.0 adopted on 10 March 2022 
(Procedure number: EMEA/H/C/005735/IV0087). 

Table 52. Ongoing Safety Concerns at the Beginning of the Reporting Period 
Important identified risks Anaphylaxisa 

Mvocarditis and Pericarditis 
Important potential risks Vaccine-Associated Enhanced Disease (V AED), including 

Vaccine-Associated Enhanced Respiratory Disease (V AERO) 
Missing information Use in pregnancy and while breast feeding 

Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g. chronic obstructive 
pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

52 Cumulative review of subacute thyroiditis was requested by Australian TGA. 
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Table 52. Ongoing Safety Concerns at the Beginning of the Reporting Period 

a. After DLP of the PSUR #3, the important identified risk of anaphylaxis was removed from the list of safety concerns in 
RMP version 5.1 (procedure EMEA/H/C/005735/X/0138). Therefore, MAH's proposal was accepted to remove the 
important identified risk of anaphylaxis from the list of safety concerns for the next PSUR reporting period (4th PSUR), 
because anaphylaxis is a known risk of vaccines that is adequately being managed by HCPs who administer vaccines and the 
vaccinees in daily practice. 

During the reporting period, the MAH submitted the following versions of the EU-RMP: 

1. Version 5.1 submitted on 08 July 2022 (Procedure Number: EMEA/H/C/005735/X/0138) 
and approved on 19 October 2022: 

o to include the 6 months to <2 years and 2 years to <5 years phase 1 and phase 2/3 
data from interventional clinical study C4591007 for the line extension of 
COMIRNATY® 3µg Concentrate for dispersion for injection for infants and children 
between 6 months to 4 years of age; 

o to remove the important identified risk of anaphylaxis from the list of safety concerns 
in accordance with CHMP recommendation received on March 2022 with the 
positive opinion for the Type II Variation 87 (EMEA/H/C/005735/II/0087). 
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2. Version 6.0 submitted on 19 July 2022 (Procedure Number: EMEA/H/C/005735/II/0140) 
and approved on 01 September 2022: 

o To support the extension of the indication to >12 years of age to receive an additional 
booster (fourth) dose of bivalent Omicron-modified vaccine (Comirnaty Original/ 
Omicron BA.1 [15/15µg]). 

3. Version 7.0 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/II/0143) and approved on 12 September 2022: 

o To support the extension of the indication to >12 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron 
BA.4/BA.5 [15/15 µg]), given ≥4 months after the third dose. 

4. Version 7.2 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/II/0147) and approved on 10 November 2022: 

o To support the extension of the indication to 5-11 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron BA.4-5 
[5/5 µg]) given at least 4 months after a primary vaccination course against 
COVID- 19 . 

5. Version 8.0 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/X/0138) and approved on 19 October 2022: 

o To consolidate the EU-RMP version by merging EU-RMP v 5.1 and 7.1 
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COVID-19 mRNA vaccine (nucleoside modified) 
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Reporting Period 
19 June 2022 through 18 December 2022 

Table 52. Ongoing Safety Concerns at the Beginning of the Reporting Period 
a. After DLP of the PSUR # 3, the important identified risk of anaphylaxis was removed from the list of safety concerns in 
RMP version 5.1 (procedure EMEA/H/ C/ 0 0 57 35/X/ 0 138). Therefore, MAH's proposal was accepted to remove the 
important identified risk of anaphylaxis from the list of safety concerns for the next PSUR reporting period ( 4th PSUR), 
because anaphylaxis is a known risk of vaccines that is adequately being managed by H CPs who administer vaccines and the 
vaccinees in daily practice. 

During the reporting period, the MAH submitted the following versions of the EU-RMP: 

1. Version 5.1 submitted on 08 July 2022 (Procedure Number: EMEA/H/C/005735/X/0138) 
and approved on 19 October 2022: 

o to include the 6 months to <2 years and 2 years to <5 years phase 1 and phase 2/3 
data from interventional clinical study C4591007 for the line extension of 
CO MIRNA TY® 3 µg Concentrate for dispersion for injection for infants and children 
between 6 months to 4 years of age; 

o to remove the important identified risk of anaphylaxis from the list of safety concerns 
in accordance with CHMP recommendation received on March 2022 with the 
positive opinion for the Type II Variation 87 (EMEA/H/C/005735/11/0087). 

2. Version 6.0 submitted on 19 July 2022 (Procedure Number: EMEA/H/C/005735/11/0140) 
and approved on 01 September 2022: 

o To support the extension of the indication to �12 years of age to receive an additional 
booster (fourth) dose of bivalent Omicron-modified vaccine (Comimaty Original/ 
Omicron BA.I [15/15µg]). 

3. Version 7.0 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/11/0143) and approved on 12 September 2022: 

o To support the extension of the indication to �12 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comimaty Original/Omicron 
BA.4/BA.5 [15/15 µg]), given �4 months after the third dose. 

4. Version 7.2 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/11/0147) and approved on 10 November 2022: 

o To support the extension of the indication to 5-11 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comimaty Original/Omicron BA.4-5 
[5/5 µg]) given at least 4 months after a primary vaccination course against 
COVID-19. 

5. Version 8.0 submitted on 15 August 2022 (Procedure Number: 
EMEA/H/C/005735/X/0138) and approved on 19 October 2022: 

o To consolidate the EU-RMP version by merging EU-RMP v 5.1 and 7.1 
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6. Version 9.0 submitted on 03 November 2022 (Procedure number: 
EMEA/H/C/005735/X/0147): 

o To consolidate the EU-RMP version by merging EU-RMP v 7.2 and 8.0. 

o To address the PRAC preliminary assessment request to remove Myocarditis and 
Pericarditis, and Vaccine-associated enhanced disease (VAED) including Vaccine-
associated enhanced respiratory disease (VAERD) as safety concerns in study 
C4591048. 

o To reclassify the clinical trials C4591001 and C4591007 from category 2 to category 
3 studies following the renewal approval with cMA conversion to standard MA (R-
0137, EC decision: 10 October 2022). 

Please refer to Section 16.4 Characterisation of Risks, for the MAH proposal to update the 
list of the safety concerns in the EU-RMP. 

16.2. Signal Evaluation 

Please refer to Table 51 for signals that were ongoing and closed during the reporting 
interval. 
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Signals assessed in an EMA regulatory procedure during the reporting period 

In accordance with the core PSUR19 guidance,53 the conclusions of the evaluations of 
Dizziness, Histiocytic necrotizing lymphadenitis (HNL) and Vulval ulceration are briefly 
reported below. Full reviews are available in Appendix 5.3.1 and Appendix 5.3.3, 
respectively. 

Following review of the totality of available information, including the relatively low number 
of post-authorization reports for these events in the context of >2 billion BNT162b2 doses 
administered, and the approximately 1.7 million BNT162b2 adverse event cases in the safety 
database, 

• Based on the review of the clinical trial data and of the post-marketing setting, it has been 
determined that dizziness should be considered an ADR to BNT162b2 (Section 4.8 of the 
company CDS has been updated accordingly). Subsequent changes to local labels, 
including the SmPC, have taken place per Pfizer process. The favourable benefit risk 
profile of Comirnaty for authorized age groups is unchanged by this information. 

• the lack of clear mechanism by which the vaccine could cause HNL, a condition which in 
and of itself does not have a clear pathogenesis, and the available data do not allow a 
conclusion that Comirnaty causes HNL. The latency (days to months) from vaccination is 
noted but is not sufficient information from which to conclude causality. Based on this 

53 https://www.ema.europa.eu/en/documents/scientific-guideline/consideration-core-requirements-psurs-

COVID-19-vaccines_en.pdf 
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6. Version 9.0 submitted on 03 November 2022 (Procedure number: 
EMEA/H/C/005735/X/0147): 

o To consolidate the EU-RMP version by merging EU-RMP v 7.2 and 8.0. 

o To address the PRAC preliminary assessment request to remove Myocarditis and 
Pericarditis, and Vaccine-associated enhanced disease (V AED) including Vaccine­
associated enhanced respiratory disease (V AERD) as safety concerns in study 
C4591048. 

o To reclassify the clinical trials C459l001 and C4591007 from category 2 to category 
3 studies following the renewal approval with cMA conversion to standard MA (R-
0137, EC decision: 10 October 2022). 

Please refer to Section 16.4 Characterisation of Risks, for the MAH proposal to update the 
list of the safety concerns in the EU-RMP. 

16.2. Signal Evaluation 
Please refer to Table 51 for signals that were ongoing and closed during the reporting 
interval. 

Signals assessed in an EMA regulatory procedure during the reporting period 

In accordance with the core PSUR19 guidance,53 the conclusions of the evaluations of 
Dizziness, Histiocytic necrotizing lymphadenitis (HNL) and Vulval ulceration are briefly 
reported below. Full reviews are available in Appendix 5.3.1 and Appendix 5.3.3, 
respectively. 

Following review of the totality of available information, including the relatively low number 
of post-authorization reports for these events in the context of> 2 billion BNT 162b2 doses 
administered, and the approximately 1.7 million BNT162b2 adverse event cases in the safety 
database, 

• Based on the review of the clinical trial data and of the post-marketing setting, it has been 
determined that dizziness should be considered an ADR to BNT162b2 (Section 4.8 of the 
company CDS has been updated accordingly). Subsequent changes to local labels, 
including the SmPC, have taken place per Pfizer process. The favourable benefit risk 
profile of Comirnaty for authorized age groups is unchanged by this information. 

• the lack of clear mechanism by which the vaccine could cause HNL, a condition which in 
and of itself does not have a clear pathogenesis, and the available data do not allow a 
conclusion that Comirnaty causes HNL. The latency ( days to months) from vaccination is 
noted but is not sufficient information from which to conclude causality. Based on this 

53 https://www.ema.europa.eu/en/documents/scientific-guideline/consideration-core-requirements-psurs­
COVID-19-vaccines_en.pdf 
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and in the context of the individual and public health benefits of vaccination, there is no 
need to update the labelling or risk management documents at this time and routine signal 
detection activities will continue. 

• Overall, there remains insufficient evidence to conclude a causal association between 
vulvovaginal ulcerations and Comirnaty. Therefore, no updates to the PI or labelling are 
warranted at this time. The topic will continue to be monitored by routine 
pharmacovigilance. 

Signals not assessed in an EMA regulatory procedure 

Please refer to Section 16.2.1 and to Section 16.2.2 for the detailed evaluation of HLH, 
dermatomyositis, IgA nephropathy, acquired haemophilia and hearing loss. 

16.2.1. Evaluation of Closed Signals 

Table 53 provides the summary evaluations of the signals closed during the reporting period. 
Routine signal detection continues. 

Table 53. Evaluation of Closed Signals During the Reporting Interval 
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Signals Determined not to be risks 

Haemophagocytic 
lymphohistiocytosis 
(HLH) 

HLH was identified as a signal during the reporting period based on routine signal 
detection that identified the report of this serious adverse event in 1 participant in a 
pivotal Pfizer-run COVID-19 vaccine clinical trial C4591001 (assessed by 
investigator as not related) and in a participant of a dermatomyositis study who 
reported receiving BNT162b2 vaccine. The participant in the COVID-19 vaccine 
clinical trial had HLH 9 months following dose three and was found to have EBV. 
There were no other reports of HLH in C4591001 nor in the paediatric pivotal 
clinical trial C4591007 in participants <12 years of age. There were no relevant 
literature publications regarding HLH and BNT162b2. The Pfizer safety database 
search through 22 Sep 2022 for all BNT162b2 reports of PT Haemophagocytic 
lymphohistiocytosis (MedDRA v. 25.0) retrieved 103 reports, the overwhelming 
majority of which (99) had insufficient information, confounding factors, 
alternative causes or questionable diagnoses of HLH. Age-stratified O/E analyses 
were conducted using 21- and 42-day risk intervals and the age bands of 12-17 and 
18-4 had O/E >1 (respectively: 1.082 [0.351-2.526] and 1.7 [0.693-3.549]) but the 
interpretation is severely limited by the small number of cases. A causal 
mechanism is not evident. Overall, based on the totality of available information, a 
causal association between HLH and BNT162b2 was not concluded. 

Dermatomyositis Dermatomyositis was identified as a signal during the reporting period based on 
awareness from Pfizer colleagues about a participant in a Pfizer-sponsored non-
vaccine placebo-controlled clinical trial of an IMP for the treatment of 
dermatomyositis who attributed her dermatitis to BNT162b2. In C4591001, the 
pivotal Pfizer-run clinical trial for ages 12 and older, there were no reports of 
dermatomyositis or of flares of dermatomyositis in the placebo-controlled periods 
or in those participants with 6 months of follow-up after 2 doses. Of note, 1 
participant in the BNT162b2 group and 2 in the placebo group had medical 
histories of dermatomyositis. In study C4591024 (Phase 2b open label study of 
BNT162b2 in immunocompromised participants), a 6-year-old participant with a 
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and in the context of the individual and public health benefits of vaccination, there is no 
need to update the labelling or risk management documents at this time and routine signal 
detection activities will continue. 

• Overall, there remains insufficient evidence to conclude a causal association between 
vulvovaginal ulcerations and Comimaty. Therefore, no updates to the PI or labelling are 
warranted at this time. The topic will continue to be monitored by routine 
pharmacovigilance. 

Signals not assessed in an EMA regulatory procedure 

Please refer to Section 16.2.1 and to Section 16.2.2 for the detailed evaluation of HLH, 
dermatomyositis, IgA nephropathy, acquired haemophilia and hearing loss. 

16.2.1. Evaluation of Closed Signals 
Table 53 provides the summary evaluations of the signals closed during the reporting period. 
Routine signal detection continues. 

Table 53. Evaluation of Closed Signals During the Reporting Interval 
Si2nal Evaluation 

Signals Determined not to be risks 

Haemophagocytic 
lymphohistiocytosis 
(HLH) 

Dermatomyositis 

HLH was identified as a signal during the reporting period based on routine signal 
detection that identified the report of this serious adverse event in 1 participant in a 
pivotal Pfizer-run COVID-19 vaccine clinical trial C4591001 (assessed by 
investigator as not related) and in a participant of a dermatomyositis study who 
reported receiving BNT162b2 vaccine. The participant in the COVID-19 vaccine 
clinical trial had HLH 9 months following dose three and was found to have EBV. 
There were no other reports ofHLH in C4591001 nor in the paediatric pivotal 
clinical trial C4591007 in participants <12 years of age. There were no relevant 
literature publications regarding HLH and BNT162b2. The Pfizer safety database 
search through 22 Sep 2022 for all BNT162b2 reports of PT Haemophagocytic 
lymphohistiocytosis (MedDRA v. 25.0) retrieved 103 reports, the overwhelming 
majority of which (99) had insufficient information, confounding factors, 
alternative causes or questionable diagnoses ofHLH. Age-stratified 0/E analyses 
were conducted using 21- and 42-day risk intervals and the age bands of 12-17 and 
18-4 had 0/E > l  (respectively: 1 .082 [0.351-2 .526] and 1.7 [0.693-3.549]) but the 
interpretation is severely limited by the small number of cases. A causal 
mechanism is not evident. Overall, based on the totality of available information, a 
causal association between HLH and BNT162b2 was not concluded. 
Dermatomyositis was identified as a signal during the reporting period based on 
awareness from Pfizer colleagues about a participant in a Pfizer-sponsored non-
vaccine placebo-controlled clinical trial of an IMP for the treatment of 
dermatomyositis who attributed her dermatitis to BNT162b2. In C4591001, the 
pivotal Pfizer-run clinical trial for ages 12 and older, there were no reports of 
dermatomyositis or of flares of dermatomyositis in the placebo-controlled periods 
or in those participants with 6 months of follow-up after 2 doses. Of note, 1 
participant in the BNT162b2 group and 2 in the placebo group had medical 
histories of dermatomyositis. In study C4591024 (Phase 2b open label study of 
BNT162b2 in immunocompromised participants), a 6-year-old participant with a 
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Table 53. Evaluation of Closed Signals During the Reporting Interval 

Signal Evaluation 
medical history of dermatomyositis had a flare requiring hospitalization and 
treatment, however this occurred approximately 2.5 months following dose 2 of 
BNT162b2. The literature review retrieved 20 relevant publications, mainly case 
reports, and 1 retrospective study in 402 COVID-19 vaccinated subjects with 
autoimmune skin disease. The authors noted that self-reports of flares requiring 
escalation in treatment in <7% of the subjects did not alter the favourable 
benefit/risk of vaccination in subjects with autoimmune diseases. The Pfizer safety 
database search through 13 Sep 2022 for all BNT162b2 reports of PT 
Dermatomyositis (MedDRA v. 25.0) retrieved 127 reports, comprised of 64 cases 
of alternative potential causes and risks for dermatomyositis and 49 cases with 
insufficient detail for assessment; 14 cases had with no obvious aetiology for the 
event. A causal mechanism is not evident. Age and sex stratified O/E analyses 
were conducted for 21- and 42-day risk window and ratios were all well below 1. 
Overall, based on the totality o f available information, there was not adequate 
evidence to support a causal association between dermatomyositis and BNT162b2. 

Histiocytic necrotizing 
lvmphadenitis (HNL) 

HNL was identified as a signal during the reporting period following notification 
from EMA PRAC. Please refer to Appendix 5.3.1. 

Genital (vulvovaginal) 
ulceration 

Genital (vulvovaginal) ulceration was initially reviewed and concluded not to be a 
valid signal by the MAH prior to notification from the EMA PRAC on 02 
September 2022 via a signal assessment report and a request for a cumulative 
review of information. At the request of EMA PRAC, a cumulative review (DLP 
15 August 2022) was conducted. There were no relevant cases in placebo-
controlled periods of the Pfizer-conducted pivotal adult and paediatric clinical 
trials C4591001 and C4591007. The medical literature was reviewed and consisted 
of case reports of this rare condition. The Pfizer safety database search through 15 
August 2022 for all BNT162b2 reports of PT Genital ulceration, Vulval ulceration, 
Vaginal ulceration, Vulvovaginal ulceration or Vulvar erosion (MedDRA v. 25.0) 
retrieved 165 reports, 3 of which were in males, 6 with alternative explanations for 
the occurrence of genital ulceration, 13 confounded by either medical history of 
previous ulcerating disorders, 21 without a reported latency from vaccination, and 
45 with insufficient clinical detail for adequate assessment or incomplete infectious 
work-ups for the most common causes of genital ulcerations. The event has a 
poorly understood aetiology and pathophysiology and is a diagnosis of exclusion 
and there were a very small number of cases with a high certainty of the correct 
diagnosis and temporality with vaccination. Overall, there was insufficient 
evidence to conclude a causal association with BNT162b2 vaccine. The PRAC 
Rapporteur endorsed the position that there is not sufficient evidence to conclude a 
causal association between vulval ulceration and Comirnaty exposure and 
requested for the next PSUR a review of additional cases from 16 August 2022, 
medical literature and O/E analyses if applicable. Please see Appendix 5.3.3. for 
this updated information. 

IgA nephropathy In the Assessment Report for PSUR #2, EMA/PRAC requested a cumulative 
review of cases reporting IgA nephropathy. The review was submitted with PSUR 
#3 and described a brief history of the previous surveillance and reviews on 
glomerulonephritis and nephrotic syndrome conducted for Comirnaty. The Pfizer 
safety database search through 30 June 2022 for all BNT162b2 reports of PT IgA 
nephropathy and for cases with a medical history of IgA nephropathy coded with 
PT Condition aggravated (MedDRA v. 25.0) retrieved 103 reports, the majority of 
which reported new onset IgA nephropathy rather than an aggravation of IgA 
nephropathy in the context of a medical history of the same. Latency varied from 2 
to 263 days and was reported after the 1st, 2nd and 3rd doses of vaccine. Eliminating 
the group of reports with insufficient information on latency, history and clinical 
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Table 53. Evaluation of Closed Signals During the Reporting Interval 
Sie;nal 

Histiocytic necrotizing 
lvmphadenitis (HNL) 
Genital (vulvovaginal) 
ulceration 

IgA nephropathy 

Evaluation 
medical history of dermatomyositis had a flare requiring hospitalization and 
treatment, however this occurred approximately 2.5 months following dose 2 of 
BNT162b2. The literature review retrieved 20 relevant publications, mainly case 
reports, and 1 retrospective study in 402 COVID-19 vaccinated subjects with 
autoimmune skin disease. The authors noted that self-reports of flares requiring 
escalation in treatment in <7% of the subjects did not alter the favourable 
benefit/risk of vaccination in subjects with autoimmune diseases. The Pfizer safety 
database search through 13 Sep 2022 for all BNT162b2 reports of PT 
Dermatomyositis (MedDRA v. 25.0) retrieved 127 reports, comprised of 64 cases 
of alternative potential causes and risks for dermatomyositis and 49 cases with 
insufficient detail for assessment; 14 cases had with no obvious aetiology for the 
event. A causal mechanism is not evident. Age and sex stratified 0/E analyses 
were conducted for 21- and 42-day risk window and ratios were all well below 1 .  
Overall, based on the totality of available information, there was not adequate 
evidence to sunnort a causal association between dermatomvositis and BNTl 62b2. 
HNL was identified as a signal during the reporting period following notification 
from EMA PRAC. Please refer to Annendix 5.3 . l .  
Genital (vulvovaginal) ulceration was initially reviewed and concluded not to  be a 
valid signal by the MAH prior to notification from the EMA PRAC on 02 
September 2022 via a signal assessment report and a request for a cumulative 
review of information. At the request of EMA PRAC, a cumulative review (DLP 
15 August 2022) was conducted. There were no relevant cases in placebo-
controlled periods of the Pfizer-conducted pivotal adult and paediatric clinical 
trials C4591001 and C4591007. The medical literature was reviewed and consisted 
of case reports of this rare condition. The Pfizer safety database search through 15 
August 2022 for all BNT162b2 reports of PT Genital ulceration, Vulval ulceration, 
Vaginal ulceration, Vulvovaginal ulceration or Vulvar erosion (MedDRA v. 25.0) 
retrieved 165 reports, 3 of which were in males, 6 with alternative explanations for 
the occurrence of genital ulceration, 13 confounded by either medical history of 
previous ulcerating disorders, 21 without a reported latency from vaccination, and 
45 with insufficient clinical detail for adequate assessment or incomplete infectious 
work-ups for the most common causes of genital ulcerations. The event has a 
poorly understood aetiology and pathophysiology and is a diagnosis of exclusion 
and there were a very small number of cases with a high certainty of the correct 
diagnosis and temporality with vaccination. Overall, there was insufficient 
evidence to conclude a causal association with BNT162b2 vaccine. The PRAC 
Rapporteur endorsed the position that there is not sufficient evidence to conclude a 
causal association between vulval ulceration and Comimaty exposure and 
requested for the next PSUR a review of additional cases from 16 August 2022, 
medical literature and 0/E analyses if applicable. Please see Appendix 5.3.3. for 
this updated information. 
In the Assessment Report for PSUR #2, EMNPRAC requested a cumulative 
review of cases reporting IgA nephropathy. The review was submitted with PSUR 
#3 and described a brief history of the previous surveillance and reviews on 
glomerulonephritis and nephrotic syndrome conducted for Comimaty. The Pfizer 
safety database search through 30 June 2022 for all BNT162b2 reports of PT IgA 
nephropathy and for cases with a medical history of IgA nephropathy coded with 
PT Condition aggravated (MedDRA v. 25.0) retrieved 103 reports, the majority of 
which reported new onset IgA nephropathy rather than an aggravation of IgA 
nephropathy in the context of a medical history of the same. Latency varied from 2 
to 263 days and was reported after the 1 •t, 2nd and 3rd doses of vaccine. Eliminating 
the group of reports with insufficient information on latency, history and clinical 
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Table 53. Evaluation of Closed Signals During the Reporting Interval 

Signal Evaluation 
details, left fewer cases for review and only 28 where a biopsy was mentioned and 
fewer still where biopsy results provided a definitive diagnosis. The age, sex and 
dose-stratified O/E analyses using 7-, 14- and 21-day risk windows were 
unsupportive of the event being higher than expected. Overall, this information 
considered with the lack of signal in the clinical trials, literature publications 
comprising mainly case reports and one small prospective study in patients with 
IgA nephropathy suggesting no impact of vaccination on clinical course and no 
clear mechanism, there was insufficient evidence to conclude a causal association. 

Acquired haemophilia In the Assessment Report for PSUR #2, EMA/PRAC requested a cumulative 
review of cases reporting acquired haemophilia to be submitted with PSUR #3. The 
Pfizer safety database search through 18 June 2022 for all BNT162b2 reports of 
PT s under the HLT of Coagulation factor deficiencies (MedDRA v. 25.0) retrieved 
68 reports, equally divided between males and females and occurring after the 1St, 

2 nd, and 3rd doses of vaccine. The majority of cases were in elderly patients (>65 
years) and contained insufficient information surrounding the event and diagnosis 
or elements (such as medical conditions or concomitant medications) confounding 
the interpretation of the role of vaccine. There were no relevant published literature 
articles and no cases in the clinical trials. The age-stratified O/E analysis using 21-
and 42-day risk windows were not supportive o f the event being higher than 
expected. Overall, the totality of available information did not support a causal 
association between vaccination and acquired haemophilia. 

Hearing loss In the Assessment Report for the Summary Bimonthly Safety Report #3, both 
EMA/PRAC and Health Canada requested a cumulative review of hearing loss to 
be submitted with PSUR #3. The Pfizer safety database search through 18 June 
2022 for all BNT162b2 reports of the following PTs: Conductive deafness, 
Deafness, Deafness bilateral, Deafness neurosensory, Deafness occupational, 
Deafness permanent, Deafness transitory, Deafness unilateral, Hypoacusis, Mixed 
deafness, Neurosensory hypoacusis, Sudden hearing loss (MedDRA v. 25.0); 3177 
cases were retrieved and >97% of cases where age was reported were in adults. Of 
>2000 cases describing a latency of 0-21 days post vaccination, 433 had medical 
conditions representing potential alternative causes of decreased hearing. Others 
described use of concomitant or co-suspect medication potentially confounding 
assessment of the cases. Of the cases that were medically confirmed, the same was 
true while there were a minority of cases in which no alternative reason for the 
development of hearing loss was evident. In the placebo-controlled period of 
pivotal clinical trial C4591001 (DLP 13 March 2021), there were 12 participants 
who reported hearing loss events; 9/23,037 (0.04%) were in the placebo group and 
3/23,040 (0.01%) were in the BNT162b2 group. In the placebo-controlled period 
of clinical trial C4591007 (DLP 06 September 2021), there were 3/750 participants 
who reported hearing loss events in the placebo group; there were none reported in 
the BNT162b2 group (1518 participants). Excepting case reports, the few 
published retrospective observational studies do not show a clear correlation 
between COVID-19 vaccination and hearing loss. The age and sex-stratified O/E 
analyses using 21- and 42-day risk windows were all <1. Overall, the totality of 
available information was not supportive that there is a causal association between 
Comimaty and hearing loss. 

Risks Not Categorized as Important 
Dizziness Dizziness outside of the context of vaccination anxiety/stress-related reactions was 

identified as a signal and cumulatively reviewed. The Pfizer safety database search 
through 18 June 2022 for all BNT162b2 reports of PT Dizziness (MedDRA v. 25.0) 
retrieved 96,959 reports, most of which were non-serious and occurred on the day of 
(Day 0) or after (Day 1) of vaccination. There were 5563 reports of dizziness that 
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Table 53. Evaluation of Closed Signals During the Reporting Interval 
Sie;nal Evaluation 

details, left fewer cases for review and only 28 where a biopsy was mentioned and 
fewer still where biopsy results provided a definitive diagnosis. The age, sex and 
dose-stratified 0/E analyses using 7-, 14- and 21-day risk windows were 
unsupportive of the event being higher than expected. Overall, this information 
considered with the lack of signal in the clinical trials, literature publications 
comprising mainly case reports and one small prospective study in patients with 
IgA nephropathy suggesting no impact of vaccination on clinical course and no 
clear mechanism, there was insufficient evidence to conclude a causal association. 

Acquired haemophilia In the Assessment Report for PSUR #2, EMA/PRAC requested a cumulative 
review of cases reporting acquired haemophilia to be submitted with PSUR #3. The 
Pfizer safety database search through 18 June 2022 for all BNT162b2 reports of 
PTs under the HLT of Coagulation factor deficiencies (MedDRA v. 25.0) retrieved 
68 reports, equally divided between males and females and occurring after the 1 •t, 
2nd, and 3rd doses of vaccine. The majority of cases were in elderly patients (>65 
years) and contained insufficient information surrounding the event and diagnosis 
or elements (such as medical conditions or concomitant medications) confounding 
the interpretation of the role of vaccine. There were no relevant published literature 
articles and no cases in the clinical trials. The age-stratified 0/E analysis using 21-
and 42-day risk windows were not supportive of the event being higher than 
expected. Overall, the totality of available information did not support a causal 
association between vaccination and acquired haemophilia. 

Hearing loss In the Assessment Report for the Summary Bimonthly Safety Report #3, both 
EMA/PRAC and Health Canada requested a cumulative review of hearing loss to 
be submitted with PSUR #3. The Pfizer safety database search through 18 June 
2022 for all BNT162b2 reports of the following PTs: Conductive deafness, 
Deafness, Deafness bilateral, Deafness neurosensory, Deafness occupational, 
Deafness permanent, Deafness transitory, Deafness unilateral, Hypoacusis, Mixed 
deafness, Neurosensory hypoacusis, Sudden hearing loss (MedDRA v. 25.0); 3177 
cases were retrieved and >97% of cases where age was reported were in adults. Of 
>2000 cases describing a latency of 0-21 days post vaccination, 433 had medical 
conditions representing potential alternative causes of decreased hearing. Others 
described use of concomitant or co-suspect medication potentially confounding 
assessment of the cases. Of the cases that were medically confirmed, the same was 
true while there were a minority of cases in which no alternative reason for the 
development of hearing loss was evident. In the placebo-controlled period of 
pivotal clinical trial C4591001 (DLP 13 March 2021), there were 12 participants 
who reported hearing loss events; 9/23,037 (0.04%) were in the placebo group and 
3/23,040 (0.01 %) were in the BNT162b2 group. In the placebo-controlled period 
of clinical trial C4591007 (DLP 06 September 2021), there were 3/750 participants 
who reported hearing loss events in the placebo group; there were none reported in 
the BNT162b2 group (1518 participants). Excepting case reports, the few 
published retrospective observational studies do not show a clear correlation 
between COVID-19 vaccination and hearing loss. The age and sex-stratified 0/E 
analyses using 21- and 42-day risk windows were all <l .  Overall, the totality of 
available information was not supportive that there is a causal association between 
Comirnatv and hearing loss. 

Risks Not Catee;orized as Important 
Dizziness Dizziness outside of the context of vaccination anxiety/stress-related reactions was 

identified as a signal and cumulatively reviewed. The Pfizer safety database search 
through 18 June 2022 for all BNT162b2 reports of PT Dizziness (MedDRA v. 25.0) 
retrieved 96,959 reports, most of which were non-serious and occurred on the day of 
(Day 0) or after (Day 1) of vaccination. There were 5563 reports of dizziness that 
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Table 53. Evaluation of Closed Signals During the Reporting Interval 

Signal Evaluation 
occurred with a time to onset of 2-21 days, mostly in the 32-64-year-old age groups. 
Serious events of dizziness were most frequently co-reported with events largely 
consistent with systemic reactogenicity events. In the pivotal clinical trial 
(C4591001) placebo-controlled portion, dizziness was uncommonly reported and 
there was no imbalance between the placebo group and vaccination group. At the 
time of assessment, approximately 6% of spontaneously reported AE reports for 
BNT162b2 were cases of dizziness. Focus on the most clinically important cases 
shows a similar pattern with most events occurring within a few days of vaccination 
and co-reported with events that are recognized reactogenicity events and stress-
related responses to the vaccination process. Based on the totality of the data, the 
MAH determined that dizziness should be considered an adverse reaction of 
BNT162b2 (Appendix 1.1). 

16.2.2. Signal Evaluation Plan for Ongoing Signals 

The table below provides the evaluation plan for signals in which the evaluation was still 
ongoing (i.e., not closed) at the cut-off date of this PSUR. 

Table 54. Signal Evaluation Plan for Ongoing Signals 

Signal Evaluation Plan 
Pemphigus and 
Pemphigoid 

Following receipt of an EMA PRAC adopted recommendation 
(EMA/PRAC/868335/2022) for this signal on 01 December 2022 it was under 
evaluation by the MAH at the cut-off date of this PSUR (18 December 2022). The 
requested cumulative review and response to the list of questions will be submitted 
to EMA in a 60-day timetable. 

16.3. Evaluation of Risks and New Information 

Evaluation of new information for previously recognised important identified and important 
potential risks, other risks (not categorised as important), special situations, and special 
patient populations for BNT162b2 is provided below in Section 16.3.1, Section 163.2, 
Section 16.3.3, Section 16.3.4 and Section 16.3.5, respectively. 

16.3.1. Evaluation of Important Identified Risks 

In the PRAC AR of the PSUR #3 (EMEA/H/C/PSUSA/00010898/202206), the following 
request was made: The MAH should focus the analysis of myocarditis/pericarditis cases on 
aspects of these ADRs not fully known or addressed in the Comirnaty product information 
(myocarditis/pericarditis is already an ADR stated in section 4.8), and if the warning in 
section 4.4 regarding myocarditis/pericarditis is "still in line with current knowledge. 
Therefore, the myocarditis/pericarditis analysis should focus more on information 
concerning the course, outcome, and possible risk factors of the myocarditis/pericarditis 
cases following Comirnaty exposure. 

In the AR of the type II variation EMEA/H/C/005735/II/0140, the MAH is expected to 
continue monitor and better quantify thethe risk of myocarditis and pericarditis in the 5-11 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 1 8  December 2022 

Table 53. Evaluation of Closed Signals During the Reporting Interval 
Sie;nal Evaluation 

occurred with a time to onset of2-21 days, mostly in the 32-64-year-old age groups. 
Serious events of dizziness were most frequently co-reported with events largely 
consistent with systemic reactogenicity events. In the pivotal clinical trial 
(C459100 1) placebo-controlled portion, dizziness was uncommonly reported and 
there was no imbalance between the placebo group and vaccination group. At the 
time of assessment, approximately 6% of spontaneously reported AE reports for 
BNT162b2 were cases of dizziness. Focus on the most clinically important cases 
shows a similar pattern with most events occurring within a few days of vaccination 
and co-reported with events that are recognized reactogenicity events and stress-
related responses to the vaccination process. Based on the totality of the data, the 
MAH determined that dizziness should be considered an adverse reaction of 
BNT162b2 (Annendix 1.1). 

16.2.2. Signal Evaluation Plan for Ongoing Signals 
The table below provides the evaluation plan for signals in which the evaluation was still 
ongoing (i.e., not closed) at the cut-off date of this PSUR. 

Table 54. Signal Evaluation Plan for Ongoing Signals 
Sie;nal Evaluation Plan 

Pemphigus and Following receipt of an EMA PRAC adopted recommendation 
Pemphigoid (EMA/PRAC/868335/2022) for this signal on 01 December 2022, it was under 

evaluation by the MAH at the cut-off date of this PSUR (18 December 2022). The 
requested cumulative review and response to the list of questions will be submitted 
to EMA in a 60-day timetable. 

16.3. Evaluation of Risks and New Information 

Evaluation of new information for previously recognised important identified and important 
potential risks, other risks (not categorised as important), special situations, and special 
patient populations for BNT162b2 is provided below in Section 16.3.1, Section 16.3.2, 
Section 16.3.3, Section 16.3.4 and Section 16.3.5, respectively. 

16.3.1. Evaluation of Important Identified Risks 

In the PRAC AR of the PSUR #3 (EMEA/H/C/PSUSA/00010898/202206), the following 
request was made: The MAH should focus the analysis of myocarditis/pericarditis cases on 
aspects of these AD Rs not fully known or addressed in the Comirnaty product information 
(myocarditis/pericarditis is already an ADR stated in section 4.8), and if the warning in 
section 4.4 regarding myocarditis/pericarditis is "still in line with current knowledge. 
Therefore, the myocarditis/pericarditis analysis should focus more on information 
concerning the course, outcome, and possible risk factors of the myocarditis/pericarditis 
cases following Comirnaty exposure. 

In the AR of the type II variation EMEA/H/C/005735/11/0140, the MAH is expected to 
continue monitor and better quantify the risk of myocarditis and pericarditis in the 5-11  
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years of age group and following the booster dose(s) and discuss any relevant findings in the 
upcoming PSUR. The Rapporteur should be notified immediately in case of unexpected 
findings or trend. 

Response 

Please refer to Section 16.3.1.1.1 and Section 16.3A .1.2, respectively. 
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After DLP, 

- in the preliminary AR for variation EMEA/H/C/005735/II/0139, EMA requested the MAH 
to present a cumulative review of all myocarditis and pericarditis cases with fatal outcome 
that have been reported with the vaccine; 

- the PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis cases 
following Comirnaty exposure. The review should include not only case reports, but also 
any data from (observational) studies and published literature. 

The MAH is requested to evaluate whether the current PI/SmPC wording remains 
appropriate or if an update of the PI/SmPC is warranted. 

Response 

The MAH will provide this review in a separate supplemental document. 

Evaluation of incremental data for the important identified risks Myocarditis and Pericarditis 
is provided below. 

16.3.1.1. Important Identified Risks — Myocarditis and Pericarditis 

There were 1951 potentially relevant cases of Myocarditis and Pericarditis: 1287 cases 
reported myocarditis and 796 cases reported pericarditis (in 132 of these 1951 cases, both 
myocarditis and pericarditis were reported). 

For the incremental evaluation of Myocarditis and Pericarditis cases, please refer to 
Section 16.3.1.1.1 and Section 16.3.1.1.2, respectively. 

Literature Data 

During the reporting period significant information on myocarditis was reviewed. Please 
refer to Section 11 Literature for details. 

Risk Assessment of New Information 

Based on the interval data, no new safety information was identified pertaining to the risk of 
myocarditis and pericarditis with BNT162b2. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

years of age group and following the booster dose(s) and discuss any relevant findings in the 
upcoming PSUR. The Rapporteur should be notified immediately in case of unexpected 
findings or trend. 

Response 

Please refer to Section 16.3.1.1.1 and Section 16.3.1.1.2, respectively. 

After DLP, 

- in the preliminary AR for variation EMEA/H/C/005735/II/01 39, EMA requested the MAH 
to present a cumulative review of all myocarditis and pericarditis cases with fatal outcome 
that have been reported with the vaccine; 

- the PRAC Rapporteur requested a review on the outcome of myocarditis/pericarditis cases 
following Comirnaty exposure. The review should include not only case reports, but also 
any data from (observational) studies and published literature. 

The MAH is requested to evaluate whether the current PI/SmPC wording remains 
appropriate or if an update of the PI/SmPC is warranted. 

Response 

The MAH will provide this review in a separate supplemental document. 

Evaluation of incremental data for the important identified risks Myocarditis and Pericarditis 
is provided below. 

16.3.1.1. Important Identified Risks - Myocarditis and Pericarditis 
There were 1951 potentially relevant cases ofMyocarditis and Pericarditis: 1287 cases 
reported myocarditis and 796 cases reported pericarditis (in 1 32 of these 1 951 cases, both 
myocarditis and pericarditis were reported). 

For the incremental evaluation ofMyocarditis and Pericarditis cases, please refer to 
Section 16.3.1.1.1 and Section 16.3.1.1.2, respectively. 

Literature Data 

During the reporting period significant information on myocarditis was reviewed. Please 
refer to Section 11 Literature for details. 

Risk Assessment of New Information 

Based on the interval data, no new safety information was identified pertaining to the risk of 
myocarditis and pericarditis with BNT162b2. 
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This risk is communicated in the BNT162b2 CDS, in 

- Section 4.4, General recommendations, which includes information on appropriate action 
to be taken, as follows: "Very rare cases of myocarditis and pericarditis have been 
reported following vaccination with TRADENAME. Typically, the cases have occurred 
more often in younger men and after the second dose of the vaccine and within 14 days 
after vaccination. Based on accumulating data, the reporting rates of myocarditis and 
pericarditis after primary series in children ages 5 through <12 years are lower than in 
ages 12 through 17 years. Rates of myocarditis and pericarditis in booster doses do not 
appear to be higher than after the second dose in the primary series. The cases are 
generally mild and individuals tend to recover within a short time following standard 
treatment and rest. Healthcare professionals should be alert to the signs and symptoms of 
myocarditis and pericarditis in vaccine recipients".54
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— Section 4.8, Undesirable effects as adverse drug reaction in the post-authorisation 
experience. 

This risk will continue to be monitored through routine pharmacovigilance. 

16.3.1.1.1. Important Identified Risks — Myocarditis 

Search criteria55 - PTs: Autoimmune myocarditis; Carditis; Chronic myocarditis; 
Eosinophilic myocarditis; Giant cell myocarditis; Hypersensitivity myocarditis; 
Immune-mediated myocarditis; Myocarditis; Myopericarditis. 

Overall — All Ages 

Clinical Trial Data 

• Number of cases: none, compared to 1 case of BNT162b2 (0.15%) retrieved in the 
PSUR #3. 

Post-Authorisation Data 

• Number of cases: 1287 (original [1251], original + Omi BA.1 [17], original + Omi 
BA.4/BA.5 [19]) (0.5% of 282,992 cases of the total PM dataset), compared to 5422 
cases (1.1%) retrieved in the PSUR #3. 

• Country/region of incidence (≥10): Germany (394), Canada (124), Japan (90), Australia 
(86), United States (73), United Kingdom (70), France (57), Austria (51), Italy (38), 
Poland, Sweden (32 each), Taiwan, Province of China (27), Hong Kong (26), Malaysia, 
New Zealand (17 each), Greece (14), Israel (13), Netherlands (12), Denmark (11), 
Slovakia (10). The remaining 93 cases were distributed among 29 countries. 

54 Myocarditis and pericarditis are listed in Section 4.8 of the EU-SmPC. 

55 The SMQ (narrow) Noninfectious myocarditis/pericarditis that became available upon the 
up-versioning to MedDRA v. 25.0 is used as search criteria. In the up-versioning to MedDRA to 25.1, a new PT 
was added to the SMQ (Immune-mediated pericarditis) and is now included in the evaluation of pericarditis. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

This risk is communicated in the BNT 162b2 CDS, in 

Reporting Period 
19  June 2022 through 1 8  December 2022 

Section 4.4, General recommendations, which includes information on appropriate action 
to be taken, as follows: "Very rare cases of myocarditis and pericarditis have been 
reported following vaccination with TRADENAME. Typically, the cases have occurred 
more often in younger men and after the second dose of the vaccine and within 14 days 
after vaccination. Based on accumulating data, the reporting rates of myocarditis and 
pericarditis after primary series in children ages 5 through <12 years are lower than in 
ages 12 through 17 years. Rates of myocarditis and pericarditis in booster doses do not 
appear to be higher than after the second dose in the primary series. The cases are 
generally mild and individuals tend to recover within a short time following standard 
treatment and rest. Healthcare professionals should be alert to the signs and symptoms of 
myocarditis and pericarditis in vaccine recipients".54 

Section 4.8, Undesirable effects as adverse drug reaction in the post-authorisation 
experience. 

This risk will continue to be monitored through routine pharmacovigilance. 

16.3.1.1.1. Important Identified Risks - Myocarditis 
Search criteria55 - PTs: Autoimmune myocarditis; Carditis; Chronic myocarditis; 
Eosinophilic myocarditis; Giant cell myocarditis; Hypersensitivity myocarditis; 
Immune-mediated myocarditis; Myocarditis; Myopericarditis. 

Overall - All Ages 

Clinical Trial Data 
• Number of cases: none, compared to 1 case ofBNT162b2 (0.15%) retrieved in the 

PSUR #3. 

Post-Authorisation Data 
• Number of cases: 1287 (original [1251], original+ Omi BA.1 [17], original+ Omi 

BA.4/BA.5 [19]) (0.5% of 282,992 cases of the total PM dataset), compared to 5422 
cases ( 1.1 % ) retrieved in the PSUR #3. 

• Country/region of incidence (�10): Germany (394), Canada (124), Japan (90), Australia 
(86), United States (73), United Kingdom (70), France (57), Austria (51), Italy (38), 
Poland, Sweden (32 each), Taiwan, Province of China (27), Hong Kong (26), Malaysia, 
New Zealand (17 each), Greece (14), Israel (13), Netherlands (12), Denmark (11), 
Slovakia (10). The remaining 93 cases were distributed among 29 countries. 

54 Myocarditis and pericarditis are listed in Section 4.8 of the EU-SmPC. 
55 The SMQ (narrow) Noninfectious myocarditis/pericarditis that became available upon the 

up-versioning to MedDRA v. 25.0 is used as search criteria. In the up-versioning to MedDRA to 25. 1 ,  a new PT 
was added to the SMQ (Immune-mediated pericarditis) and is now included in the evaluation ofpericarditis . 
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• MC (723), NMC (564). 

• Subjects' gender: female (431), male (787) and unlaiown (69). 

• Subjects' age in years: n = 1116, range: 6 — 96, mean: 38.3, median: 35.0. 

• Medical history (n = 449); the most frequently (>10) reported medical conditions 
included Hypertension (62), Seasonal allergy (47), Asthma (36), Obesity (33), Drug 
hypersensitivity, Myocarditis (21 each), Depression (19), Type 2 diabetes mellitus (19), 
Hypersensitivity (18), Mite allergy (17), Non-tobacco user (16), Tobacco user (15), 
Autoimmune thyroiditis (12), Ex-tobacco user (11). 

• COVID-19 Medical history (n = 59): COVID-19 (43), Suspected COVID-19 (13), 
Coronavirus infection (2), COVID-19 pneumonia, SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (>2): elasomeran (18), COVID-19 vaccine NRVV AD 
(CHADOX1 NCOV-19), influenza vaccine (3 each). 

• Number of relevant events: 1329. 

• Relevant event seriousness: serious (1329). 

• Reported relevant PTs: Myocarditis (1062), Myopericarditis (246), Carditis, Eosinophilic 
myocarditis (6 each), Immune-mediated myocarditis (4), Giant cell myocarditis, 
Hypersensitivity myocarditis (2 each), Chronic myocarditis (1). 

• Relevant event outcome56: fatal (46), resolved/resolving (482), resolved with sequelae 
(65), not resolved (314), unknown (424). 

• Risk factors: Of the 1287 cases reporting events indicative of myocarditis, 723 cases 
(56.1%) were medically confirmed. Of the 1287 cases, in 239 cases (18.6% of the cases 
reporting myocarditis related events) the events were confounded by subject' s relevant 
medical history such as cardiac disorders, neoplasms, COVID-19, immune disorders, 
embolic disorders etc and/or relevant co-suspect medications. Of the total 1287 cases, in 
346 cases (26.9 %) the cases were confounded by co-reported events indicative of an 
alternate etiology, such as neoplasms, ischaemic cardiomyopathy/coronary artery disease, 
infections, or the long time to onset of the myocarditis event post-vaccination (>21 days) 
did not match a suspected vaccine induced event. Of the 1287 cases, in 956 cases 
(74.3%) limited information was available on subject's age, latency of events, and/or 
medical history confounding causality assessment. 

56 Multiple episodes of the same event were reported with different clinical outcomes within some cases 
hence the sum of the event outcomes exceed the total number of events. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

• MC (723), NMC (564). 

Reporting Period 
19  June 2022 through 1 8  December 2022 

• Subjects' gender: female (431), male (787) and unknown (69). 
• Subjects' age in years: n = 1116, range: 6-96, mean: 38.3, median: 35.0. 
• Medical history (n = 449); the most frequently (2::10) reported medical conditions 

included Hypertension (62), Seasonal allergy (47), Asthma (36), Obesity (33), Drug 
hypersensitivity, Myocarditis (21 each), Depression (19), Type 2 diabetes mellitus (19), 
Hypersensitivity (18), Mite allergy (17), Non-tobacco user (16), Tobacco user (15), 
Autoimmune thyroiditis (12), Ex-tobacco user (11). 

• COVID-19 Medical history (n = 59): COVID-19 (43), Suspected COVID-19 (13), 
Coronavirus infection (2), COVID-19 pneumonia, SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (>2): elasomeran ( 18), COVID-19 vaccine NRVV AD 
(CHADOXl NCOV-19), influenza vaccine (3 each). 

• Number of relevant events: 1329. 
• Relevant event seriousness: serious (1329). 
• Reported relevant PTs: Myocarditis (1062), Myopericarditis (246), Carditis, Eosinophilic 

myocarditis (6 each), Immune-mediated myocarditis (4), Giant cell myocarditis, 
Hypersensitivity myocarditis (2 each), Chronic myocarditis (1). 

• Relevant event outcome56 : fatal ( 46), resolved/resolving ( 482), resolved with sequelae 
( 65), not resolved (314 ), unknown ( 424 ) . 

• Risk factors: Of the 1287 cases reporting events indicative of myocarditis, 723 cases 
(56.1 %) were medically confirmed. Of the 1287 cases, in 239 cases (18.6% of the cases 
reporting myocarditis related events) the events were confounded by subject' s relevant 
medical history such as cardiac disorders, neoplasms, COVID-19, immune disorders, 
embolic disorders etc and/or relevant co-suspect medications. Of the total 1287 cases, in 
346 cases (26.9 %) the cases were confounded by co-reported events indicative of an 
alternate etiology, such as neoplasms, ischaemic cardiomyopathy/coronary artery disease, 
infections, or the long time to onset of the myocarditis event post-vaccination (>21 days) 
did not match a suspected vaccine induced event. Of the 1287 cases, in 956 cases 
(74.3%) limited information was available on subject's age, latency of events, and/or 
medical history confounding causality assessment. 

56 Multiple episodes of the same event were reported with different clinical outcomes within some cases 
hence the sum of the event outcomes exceed the total number of events. 

CONFIDENTIAL 
Page 138 
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Age-stratified data57

Subjects aged less than 5 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Subjects aged 5 — 11 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
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• Number of cases: 18 (original [18]) (0.01 % of 282,992 cases of the total PM dataset, 0.4 
% of the 4991 subjects aged 5-11 years), compared to 48 cases (0.01 %) retrieved in the 
PSUR #3. 

• Country/region of incidence: Canada (5), Taiwan, Province of China (3), Hong Kong, 
Hungary (2 each), Australia, Austria, Japan, New Zealand, UK, US (1 each). 

• Subjects' age in years: n = 14, range: 6 — 11, mean: 9.1, median: 9.0. 

• Medical history (n = 1): Bronchopulmonary dysplasia, Congenital hypothyroidism, 
Eosinophilia, Feeding disorder, Fracture, Inguinal hernia, Low birth weight baby, 
Osteopenia, Premature baby, Renal tubular dysfunction, Retinopathy of prematurity, 
Surgery (1 each). 

• COVID-19 Medical history (n = 1): Suspected COVID-19 (1). 

• Co-suspect medications: None. 

• Most frequently co-reported PTs (>1): Chest pain (5), Chest discomfort (4), Product 
administered to patient of inappropriate age, Pyrexia (3 each), Dyspnoea, Overdose (2 
each). 

Myocarditis relevant data in this subgroup of subjects are summarised the table below. 

57 Cases where the age was reported as: 
- "Child" (4 cases) were evaluated in the overall and in the 5-11 years of age groups, 
- "Adolescent" (11 cases) were evaluated in the overall and in the 16-17 years of age groups, 
- "Adult" (63 cases) were evaluated in the overall and in the Age Unknown group; and 
- "Elderly" (3 cases) were evaluated in the overall and in the ≥ 40 years of age groups. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Age-stratified data57 

Subjects aged less than 5 years 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
• Number of cases: none; no cases were retrieved in the PSUR #3. 

Subjects aged 5 - 11 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 18 (original [ 18]) (0.01 % of 282,992 cases of the total PM dataset, 0.4 
% of the 4991 subjects aged 5-1 1 years), compared to 48 cases (0.01 %) retrieved in the 
PSUR #3. 

• Country/region of incidence: Canada (5), Taiwan, Province of China (3), Hong Kong, 
Hungary (2 each), Australia, Austria, Japan, New Zealand, UK, US ( 1  each) . 

• Subjects' age in years: n = 1 4, range: 6 - 1 1 , mean: 9.1 ,  median: 9.0. 
• Medical history (n = 1 ): Bronchopulmonary dysplasia, Congenital hypothyroidism, 

Eosinophilia, Feeding disorder, Fracture, Inguinal hernia, Low birth weight baby, 
Osteopenia, Premature baby, Renal tubular dysfunction, Retinopathy of prematurity, 
Surgery (1  each). 

• COVID-19 Medical history (n = 1 ): Suspected COVID-19 ( 1). 
• Co-suspect medications: None. 
• Most frequently co-reported PTs (> 1): Chest pain (5), Chest discomfort (4), Product 

administered to patient of inappropriate age, Pyrexia (3 each), Dyspnoea, Overdose (2 
each). 

Myocarditis relevant data in this subgroup of subjects are summarised the table below. 

57 Cases where the age was reported as: 
- "Child" ( 4 cases) were evaluated in the overall and in the 5-1 1  years of age groups, 
- "Adolescent" (11 cases) were evaluated in the overall and in the 16-17 years of age groups, 
- "Adult" (63 cases) were evaluated in the overall and in the Age Unknown group; and 
- "Elderly" (3 cases) were evaluated in the overall and in the � 40 years of age groups . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 55. Myocarditis in Subjects aged 5 — 11 Years (N=18) 

Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 2 6 2 
No 2 5 1 

Relevant PTa Myocarditis 3 9 3 
Myopericarditis 1 3 0 

Hospitalisation 
required/prolonged 

Yes 1 7 0 
No 3 4 3 

Relevant suspect dose Dose 1 2 2 0 
Dose 2 2 9 0 
Unknown 0 0 3 

Original 4 11 3 
Original + Omi BA.4/BA.5 0 0 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=12 

< 24 hours 2 3 0 
1-5 days 0 3 0 
6-13 days 1 1 0 
>14 days 0 2 0 
Unknown 1 3 3 

Event Outcome Fatal 1 0 0 
Not resolved 0 1 0 
Resolved 2 7 
Resolving 0 3 0 
Unknown 1 1 3 

Duration of eventb Unknown 2 7 0 
a. All serious occurrences. 
b. For those cases where the event resolved; there were no events which resolved with sequelae. 

Fatal case (1) 

An 8-year-old female subject, dose 2, medically confirmed, Taiwan: 

— Medical History: No relevant medical history 

— Co-suspect medications: None reported 

— PTs with fatal outcome: Myocarditis, Altered state of consciousness, Cardiac arrest 

— Time to onset (myocarditis): 0 days 

— Causes of death: suspected myocarditis. Autopsy performed, reported cause of death as 
suspected myocarditis, no further details 

— Comment: The subject was initially discharged from hospital for unknown reasons and 
re-admitted 3 days later in cardiac arrest. The subject received cardiac pulmonary 
cerebral resuscitation, extracorporeal membrane oxygenation (ECMO), continuous 
venovenous hemofiltration and was admitted in ICU. The brain CT showed diffuse brain 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 55. Myocarditis in Subjects aged 5 - 11 Years (N=l8) 
Characteristics Female 

No. of 
Cases 

Medically Confirmed Yes 2 
No 2 

Relevant PP Myocarditis 3 
M yopericarditis 1 

Hospitalisation Yes 1 
required/prolonged No 3 
Relevant suspect dose Dose 1 2 

Dose 2 2 
Unknown 0 

Original 4 
Original + Omi BA.4/BA.5 0 

Female 
No. of 
Events 

Time to Onset :::; 24 hours 2 
n=12 1-5 days 0 

6-13 days 1 
>14 days 0 
Unknown 1 

Event Outcome Fatal 1 
Not resolved 0 
Resolved 2 
Resolving 0 
Unknown 1 

Duration of eventh Unknown 2 
a. All serious occurrences. 

Male 
No. of 
Cases 

6 
5 
9 
3 

7 
4 

2 
9 
0 
11 
0 

Male 
No. of 
Events 

3 
3 
1 
2 
3 
0 
1 
7 
3 
1 
7 

b. For those cases where the event resolved; there were no events which resolved with sequelae. 

Fatal case (1) 

An 8-year-old female subject, dose 2, medically confirmed, Taiwan: 

Medical History: No relevant medical history 
Co-suspect medications: None reported 

Unknown 
No. of 
Cases 

2 
1 
3 
0 

0 
3 
0 
0 
3 
3 
0 

Unknown 
No. of 
Events 

0 
0 
0 
0 
3 
0 
0 

0 
3 
0 

PTs with fatal outcome: Myocarditis, Altered state of consciousness, Cardiac arrest 

Time to onset (myocarditis): 0 days 
Causes of death: suspected myocarditis. Autopsy performed, reported cause of death as 
suspected myocarditis, no further details 
Comment: The subject was initially discharged from hospital for unknown reasons and 
re-admitted 3 days later in cardiac arrest. The subject received cardiac pulmonary 
cerebral resuscitation, extracorporeal membrane oxygenation (ECMO), continuous 
venovenous hemofiltration and was admitted in ICU. The brain CT showed diffuse brain 
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swelling, laboratory tests showed metabolic acidosis and cardiac enzyme elevation, and 
subject was diagnosed with fulminant myocarditis (BC level 1). Viral tests were 
negative. It was reported that subject was `kept on antibiotics', namely vancomycin and 
ceftazidime, however the reasons for antibiotic administration were not provided. The 
fatal outcome occurred upon family agreement to discontinue ECMO. Autopsy reported 
the cause of death as suspected myocarditis, but no further information on 
histopathological findings was provided. There are important data regarding the clinical 
context that are missing in this case, such as the reasons for the original hospitalization 
or rationale for antibiotic administration; until such information becomes available, on a 
conservative approach, the role of vaccine in inducing the myocarditis event, and the 
event leading to fatal outcome cannot be ruled out. 

Subjects aged 12 — 15 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
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) • Number of cases: 88 (original [85], original + Omi BA.1 [2], original + Omi BA.4/BA.5 

[1]) (0.03 % of 282,992 cases of the total PM dataset, 2.2 % of the 3977 subjects aged 12-
15 years), compared to 366 cases (0.07%) retrieved in the PSUR #3. 

• Country/region of incidence (≥2): Japan (15), Taiwan, Province of China (14), Germany 
(8), Canada (7), Hong Kong, Malaysia (6 each), United States (5), Latvia (4), Italy, 
Poland, Sweden (3 each), France, Philippines (2 each). The remaining 10 cases were 
distributed among 10 countries. 

• Subjects' age in years: n = 88, range: 12 — 15, mean: 13.8, median: 14.0. 

• Medical history (n = 20); the most frequently (≥2) reported medical conditions included 
Mite allergy, Seasonal allergy (3 each), Allergy to metals, Dermatitis contact, 
Hypersensitivity, Rhinitis allergic (2 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications: colecalciferol (2), azathioprine, ivabradine, metoprolol, 
pantoprazole, prednisolone (1 each). 

• Most frequently co-reported PTs (≥5): Chest pain (35), Pyrexia (28), Dyspnoea (17), 
Headache (13), Chest discomfort (9), Dizziness (8), Electrocardiogram ST segment 
elevation, Malaise, Palpitations, Pericarditis, Vomiting (6 each), Fatigue, Tachycardia (5 
each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 56 below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

swelling, laboratory tests showed metabolic acidosis and cardiac enzyme elevation, and 
subject was diagnosed with fulminant myocarditis (BC level 1). Viral tests were 
negative. It was reported that subject was 'kept on antibiotics', namely vancomycin and 
ceftazidime, however the reasons for antibiotic administration were not provided. The 
fatal outcome occurred upon family agreement to discontinue ECMO. Autopsy reported 
the cause of death as suspected myocarditis, but no further information on 
histopathological findings was provided. There are important data regarding the clinical 
context that are missing in this case, such as the reasons for the original hospitalization 
or rationale for antibiotic administration; until such information becomes available, on a 
conservative approach, the role of vaccine in inducing the myocarditis event, and the 
event leading to fatal outcome cannot be ruled out. 

Subjects aged 12 - 15 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 88 (original [85], original+ Omi BA.1 [2], original+ Omi BA.4/BA.5 
[ 1 ]) (0.03 % of 282,992 cases of the total PM dataset, 2.2 % of the 3977 subjects aged 12-
15  years), compared to 366 cases (0.07%) retrieved in the PSUR #3. 

• Country/region of incidence (2:2): Japan ( 15), Taiwan, Province of China ( 1 4), Germany 
(8), Canada (7), Hong Kong, Malaysia (6 each), United States (5), Latvia (4), Italy, 
Poland, Sweden (3 each), France, Philippines (2 each). The remaining 10  cases were 
distributed among 10  countries. 

• Subjects' age in years: n = 88, range: 12 - 15, mean: 13.8, median: 1 4.0. 

• Medical history (n = 20); the most frequently (2:2) reported medical conditions included 
Mite allergy, Seasonal allergy (3 each), Allergy to metals, Dermatitis contact, 
Hypersensitivity, Rhinitis allergic (2 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications: colecalciferol (2), azathioprine, ivabradine, metoprolol, 
pantoprazole, prednisolone ( 1  each). 

• Most frequently co-reported PTs (2:5): Chest pain (35), Pyrexia (28), Dyspnoea ( 17), 
Headache (13), Chest discomfort (9), Dizziness (8), Electrocardiogram ST segment 
elevation, Malaise, Palpitations, Pericarditis, Vomiting (6 each), Fatigue, Tachycardia (5 
each) . 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 56 below . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 56. Myocarditis in Subjects aged 12 — 15 Years (N=88) 

Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 7 15 0 
No 14 51 1 

Relevant PTa Myocarditis 19 54 1 
Myopericarditis 2 17 0 

Hospitalisation 
required/prolonged 

Yes 11 50 0 
No 10 16 1 

Relevant suspect dose Dose 1 3 6 0 
Dose 2 10 19 1 
Dose 3 3 30 0 
Dose 4 0 1 0 
Dose Unknown 5 10 0 

Original 21 63 1 
Original + Omi BA.1 0 2 0 
Original + Omi BA.4/BA.5 0 1 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=54 

< 24 hours 1 6 0 
1-5 days 2 29 0 
6-13 days 3 2 0 
14-25 days 2 3 0 
26-229 days 3 3 0 
Unknown 10 29 1 

Event Outcome Fatal 0 0 0 
Not resolved 1 7 0 
Resolved 6 33 1 
Resolved with sequelae 2 1 0 
Resolving 5 16 0 
Unknown 7 14 0 

Duration of eventb
n=14, median=8 days 

Up to 3 days 0 2 0 
4-6 days 0 2 0 
7-25 days 0 7 0 
26-230 days 1 2 0 

a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Subjects aged 16 — 17 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 79 (original [78], original + Omi BA.1 [1] (0.03 % of 282,992 cases of 
the total PM dataset, 2.6 % of the 3093 subjects aged 16-17 years), compared to 345 
cases (0.07%) retrieved in the PSUR #3. 

CONFIDENTIAL 
Page 142 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.0 
Q) 

I r---
...... 

"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.0 

a, 
...... 
Q) r--­r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Table 56. Myocarditis in Subjects aged 12 - 15 Years (N=88) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Myocarditis 
M yopericarditis 

Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Dose 4 
Dose Unknown 

Original 
Original + Omi BA. I 
Original + Omi BA.4/BA.5 

Time to Onset :::; 24 hours 
n=54 1-5 days 

6-13 days 
14-25 days 
26-229 days 
Unknown 

Event Outcome Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of eventh Up to 3 days 
n=14, median=8 days 4-6 days 

7-25 days 
26-230 days 

a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Subjects aged 16 - 17 years 

Clinical Trial Data 

Female 
No. of 
Cases 

7 
14 
19 
2 
1 1  
10 
3 
10 
3 
0 
5 

21  
0 
0 

Female 
No. of 
Events 

1 
2 
3 
2 
3 
10 
0 
1 
6 
2 
5 
7 
0 
0 
0 
1 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

Male Unknown 
No. of No. of 
Cases Cases 

15 0 
5 1  1 
54 1 
17 0 
50 0 
16 1 
6 0 
19 1 
30 0 
1 0 
10 0 
63 1 
2 0 
1 0 

Male Unknown 
No. of No. of 
Events Events 

6 0 
29 0 
2 0 
3 0 
3 0 

29 1 
0 0 
7 0 
33 1 
1 0 
16 0 
14 0 
2 0 
2 0 
7 0 
2 0 

• Number of cases: 79 (original [78], original+ Omi BA.I [ 1 ]  (0.03 % of282,992 cases of 
the total PM dataset, 2.6 % of the 3093 subjects aged 16-17 years), compared to 345 
cases (0.07%) retrieved in the PSUR #3 . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Country/region of incidence (>3): United States (11), Germany (10), Canada (8), Japan, 
Taiwan, Province of China (6 each), Israel, Poland (5 each), Australia, Hong Kong, Italy 
(4 each), Brazil, Denmark (3 each). The remaining 10 cases were distributed among 7 
countries. 

• Subjects' age in years: n = 68, range: 16 —17, mean: 16.5, median: 17.0. 

• Medical history (n = 24); the most frequently (>2) reported medical conditions included 
Obesity (6), Asthma, Chest pain (3 each), Drug hypersensitivity, Hospitalisation, 
Hypersensitivity, Mite allergy, Myocarditis, Seasonal allergy (2 each). 

• COVID-19 Medical history (n = 1): COVID-19 (1). 

• Co-suspect medications: doxycycline, triheptanoin (1 each). 

• Most frequently co-reported PTs (>2): Chest pain (22), Pyrexia (16), Dyspnoea (9), 
Palpitations (7), Headache (5), Chest discomfort, Dizziness, Pericarditis, Troponin 
increased (4 each), Asthenia, Fatigue, Hyperhidrosis, Myocardial necrosis marker 
increased, Nausea (3 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 57 below. 

Table 57. Myocarditis in Subjects aged 16 —17 Years (N=79) 
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Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 8 53 2 
No 3 13 0 

Relevant PTa Myocarditis 7 49 2 
Myopericarditis 4 21 0 

Hospitalisation 
required/prolonged 

Yes 6 53 2 
No 5 13 0 

Relevant suspect dose Dose 1 1 8 0 
Dose 2 5 35 1 
Dose 3 3 13 1 
Dose Unknown 2 10 0 

Original 11 65 2 
Original + Omi BA.1 0 1 0 
Original + Omi BA.4/BA.5 0 0 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=38 

<24 hours_ 4 2 
1-5 days 2 18 1 
6-80 days 1 4 1 
81-334 days 0 3 0 
Unknown 4 43 0 

Event Outcome Fatal 0 1 0 
Not resolved 2 6 0 
Resolved 3 35 0 
Resolved with sequelae 1 1 0 
Resolving 3 7 2 
Unknown 2 20 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Country/region of incidence (2".:3): United States (11), Germany (10), Canada (8), Japan, 
Taiwan, Province of China (6 each), Israel, Poland (5 each), Australia, Hong Kong, Italy 
(4 each), Brazil, Denmark (3 each). The remaining 10 cases were distributed among 7 
countries. 

• Subjects' age in years: n = 68, range: 16 - 17, mean: 16.5, median: 17.0. 
• Medical history (n = 24); the most frequently (2".:2) reported medical conditions included 

Obesity (6), Asthma, Chest pain (3 each), Drug hypersensitivity, Hospitalisation, 
Hypersensitivity, Mite allergy, Myocarditis, Seasonal allergy (2 each). 

• COVID-19 Medical history (n = 1): COVID-19 (1). 
• Co-suspect medications: doxycycline, triheptanoin (1 each). 
• Most frequently co-reported PTs (>2): Chest pain (22), Pyrexia (16), Dyspnoea (9), 

Palpitations (7), Headache ( 5), Chest discomfort, Dizziness, Pericarditis, Troponin 
increased (4 each), Asthenia, Fatigue, Hyperhidrosis, Myocardial necrosis marker 
increased, Nausea (3 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 57 below. 

Table 57. Myocarditis in Subjects aged 16 - 17 Years (N=79) 
Characteristics 

Medically Confirmed 

Relevant PP 

Hospitalisation 
required/prolonged 
Relevant suspect dose 

Original 
Original + Omi BA. I 
Original + Omi BA.4/BA.5 

Time to Onset 
n=38 

Event Outcome 

Yes 
No 
Mvocarditis 
Myopericarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose Unknown 

<24 hours 
1-5 days 
6-80 davs 
81-334 days 
Unknown 
Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 
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Female 
No. of 
Cases 

8 
3 
7 
4 
6 
5 
1 
5 
3 
2 
1 1  
0 
0 

Female 
No. of 
Events 

4 
2 
1 
0 
4 
0 
2 
3 
1 
3 
2 

Male Unknown 
No. of No. of 
Cases Cases 

53 2 
13  0 
49 2 
21 0 
53 2 
13  0 
8 0 
35 1 
13 1 
10 0 
65 2 
1 0 
0 0 

Male Unknown 
No. of No. of 
Events Events 

2 
18 1 
4 1 
3 0 

43 0 
1 0 
6 0 
35 0 
1 0 
7 2 
20 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 57. Myocarditis in Subjects aged 16 —17 Years (N=79) 

Duration of eventb Up to 3 days 0 2 0 
n=8, median= 6 days 4-6 days 0 3 0 

7-28 days 0 1 0 
29-168 days 1 1 0 

a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Fatal case (1) 

A 17-year-old male subject, dose 1, non-medically confirmed, United States: 

— Medical history: No relevant medical history 
— Co-suspect medications: None 
— PTs with fatal outcome: Infection, Pulmonary Oedema, Myocarditis 
— Time to onset (myocarditis): 4 months 
— Causes of death: myocarditis. Autopsy performed, reports lymphocytic myocarditis, 

no further details 
— Comment: Limited information reported — the subject who received one dose of 

vaccine 4 months prior to event, collapsed In spite of CPR, the 
subject expired. Myocarditis is assessed as BC level 1 due to autopsy report. In view 
of long latency from the vaccination and the concurrent infection and pulmonary 
oedema, the role of the vaccine in inducing myocarditis is unlikely. Death unlikely 
related or a consequence to myocarditis event alone, given concurrent events at the 
time of death. 

Subjects aged 18 — 24 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 199 (original [197], original + Omi BA.1 [1], original + Omi 
BA.4/BA.5 [1]) (0.07 % of 282,992 cases of the total PM dataset, 1.1 % of the 18410 
subjects aged 18-24 years), compared to 968 cases (0.2%) retrieved in the PSUR #3. 

• Country/region of incidence (≥5): Germany (55), United States (18), Austria (14), 
Australia, Japan (13 each), France (11), Poland (10), United Kingdom (8), Canada, Hong 
Kong (7 each), Israel, Sweden (5 each). The remaining 33 cases were distributed among 
18 countries. 

• Subjects' age in years: n = 199, range: 18 — 24, mean: 20.9, median: 21.0. 

• Medical history (n = 51): the most frequently (≥2) reported medical conditions included 
Asthma, Seasonal allergy (8 each), Non-tobacco user (7), Myocarditis, Obesity, Tobacco 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 57. Myocarditis in Subjects aged 16 - 17 Years (N=79) 
Duration of eventb 

n=8, median= 6 days 

a. All serious occurrences. 

Up to 3 days 
4-6 davs 
7-28 days 
29-168 davs 

b. For those cases where the event resolved/ resolved with sequelae. 

Fatal case (1) 

0 
0 
0 
1 

2 
3 
1 
1 

A 17-year-old male subject, dose 1, non-medically confirmed, United States: 

Medical history: No relevant medical history 
Co-suspect medications: None 
PTs with fatal outcome: Infection, Pulmonary Oedema, Myocarditis 
Time to onset (myocarditis): 4 months 

0 
0 
0 
0 

Causes of death: myocarditis. Autopsy performed, reports lymphocytic myocarditis, 
no further details 
Comment: Limited information reported - the subject who received one dose of 
vaccine 4 months prior to event, collapsed In spite of CPR, the 
subject expired. Myocarditis is assessed as BC level I due to autopsy report. In view 
of long latency from the vaccination and the concurrent infection and pulmonary 
oedema, the role of the vaccine in inducing myocarditis is unlikely. Death unlikely 
related or a consequence to myocarditis event alone, given concurrent events at the 
time of death. 

Subjects aged 18 - 24 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 199 (original [197], original + Omi BA.I [1], original + Omi 
BA.4/BA.5 [1]) (0.07 % of 282,992 cases of the total PM dataset, 1.1 % of the 18410 
subjects aged 18-24 years), compared to 968 cases (0.2%) retrieved in the PSUR #3. 

• Country/region of incidence (�5): Germany (55), United States (18), Austria (14), 
Australia, Japan (13 each), France (11), Poland (10), United Kingdom (8), Canada, Hong 
Kong (7 each), Israel, Sweden (5 each). The remaining 33 cases were distributed among 
18 countries . 

• Subjects' age in years: n = 199, range: 18 - 24, mean: 20.9, median: 21.0. 
• Medical history (n = 51 ): the most frequently (�2) reported medical conditions included 

Asthma, Seasonal allergy (8 each), Non-tobacco user (7), Myocarditis, Obesity, Tobacco 
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user (3 each), Abstains from alcohol, Allergy to animal, Coeliac disease, Dust allergy, 
Food allergy, Hypertension, Mite allergy (2 each). 

• COVID-19 Medical history (n = 6): COVID-19 (4), Suspected COVID-19, SARS-CoV-2 
test positive (1 each). 

• Co-suspect medications: elasomeran (4), belimumab (1). 

• Most frequently co-reported PTs (>5): Chest pain (42), Dyspnoea (28), Fatigue (27), 
Pyrexia (22), Chest discomfort (18), Asthenia, Interchange of vaccine products (13 each), 
Headache (11), Pericarditis, Tachycardia, Troponin increased (11 each), Arrhythmia, 
Dizziness (10 each), Angina pectoris, Exercise tolerance decreased, Off label use, 
Palpitations (9 each), Cardiac failure, Malaise, Pericardial effusion (7 each), Pain (6). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 58 below. 

Table 58. Myocarditis in Subjects aged 18 — 24 Years (N=199) 
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Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 17 96 8 
No 16 56 6 

Relevant PTa Myocarditis 25 114 14 
Myopericarditis 8 37 0 
Hypersensitivity myocarditis 0 2 0 
Immune-mediated myocarditis 1 0 0 

Hospitalisation 
required/prolonged 

Yes 12 97 6 
No 21 55 8 

Relevant suspect dose Dose 1 5 31 4 
Dose 2 11 65 4 
Dose 3 11 35 1 
Dose 4 1 1 1 
Dose Unknown 5 20 4 

Original 32 151 14 
Original + Omi BA.1 0 1 0 
Original + Omi BA.4/BA.5 1 0 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n= 98 

≤24 hours 3 6 0 
1-5 days 3 35 6 
6-13 days 3 8 0 
14-21 days 1 5 0 
22-60 days 4 6 0 
61-120 days 1 7 0 
121-365 days 3 7 0 
Unknown 16 80 8 

Event Outcome Fatal 1 3 0 
Not resolved 9 21 1 
Resolved 5 47 3 
Resolved with sequelae 2 5 0 
Resolving 4 22 4 
Unknown 13 55 6 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

user (3 each), Abstains from alcohol, Allergy to animal, Coeliac disease, Dust allergy, 
Food allergy, Hypertension, Mite allergy (2 each). 

• COVID-19  Medical history (n = 6): COVID-19  (4), Suspected COVID-19, SARS-CoV-2 
test positive (1 each). 

• Co-suspect medications: elasomeran ( 4), belimumab (1 ). 
• Most frequently co-reported PTs (>5): Chest pain ( 42), Dyspnoea (28), Fatigue (27), 

Pyrexia (22), Chest discomfort (18), Asthenia, Interchange of vaccine products (13 each), 
Headache (1 1), Pericarditis, Tachycardia, Troponin increased (1 1 each), Arrhythmia, 
Dizziness ( 10 each), Angina pectoris, Exercise tolerance decreased, Off label use, 
Palpitations (9 each), Cardiac failure, Malaise, Pericardia! effusion (7 each), Pain (6). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 58 below. 

Table 58. Myocarditis in Subjects aged 18 - 24 Years (N=l99) 
Characteristics 

Medically Confirmed 

Relevant PP 

Hospitalisation 
required/prolonged 
Relevant suspect dose 

Original 
Original + Orni BA. I 
Original + Orni BA.4/BA.5 

Time to Onset 
n= 98 

Event Outcome 

Yes 
No 
Myocarditis 
Myopericarditis 
Hypersensitivity myocarditis 
Immune-mediated myocarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose 4 
Dose Unknown 

:=;24 hours 
1-5 days 
6-13 days 
14-21 days 
22-60 days 
61-120 days 
121-365 days 
Unknown 
Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 
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Female 
No. of 
Cases 

17 
16 
25 
8 
0 
1 
12 
21 
5 
11 
11 
1 
5 

32 
0 
1 

Female 
No. of 
Events 

3 
3 
3 
1 
4 
1 
3 
16 
1 
9 
5 
2 
4 
13 

Male Unknown 
No. of No. of 
Cases Cases 

96 8 
56 6 
114 14 
37 0 
2 0 
0 0 
97 6 
55 8 
31 4 
65 4 
35 1 
1 1 

20 4 
151 14 
1 0 
0 0 

Male Unknown 
No. of No. of 
Events Events 

6 0 
35 6 
8 0 
5 0 
6 0 
7 0 
7 0 
80 8 
3 0 
21 1 
47 3 
5 0 

22 4 
55 6 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 58. Myocarditis in Subjects aged 18 — 24 Years (N=199) 

Duration of eventb Up to 3 days 1 1 0 
n= 8, median= 10 days 4-6 days 0 1 0 

7-25 days 0 3 0 
26-126 days 0 2 0 

a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Fatal cases (4) 

A 23-year-old male subject, dose 3 (with dose 2 being a vector vaccine), medically 
confirmed, Norway: 

— Medical history: Not reported 

— Co-suspect medications: Not reported 

— PTs with fatal outcome: Myocarditis, Off-label use, Interchange of vaccine products 

— Time to onset (myocarditis): 87 days 

— Causes of death: suspected myocarditis. Autopsy performed, results not provided 

— Comment: Limited information provided, myocarditis BC level 4. In view of long 
latency from the vaccination, the role of the vaccine in inducing myocarditis is 
unlikely. 

A 24-year-old male subject, dose 2, non-medically confirmed, 

— Medical history: No relevant medical history 

— Co-suspect medications: None 

— PTs with fatal outcome: Cardiac arrest, Cardiac failure, Coronary artery thrombosis, 
Myocarditis 

— Time to onset (myocarditis): Unknown 

— Causes of death: Cardiac arrest, Cardiac failure, Coronary artery thrombosis, 
Myocarditis. Autopsy not reported 

— Comment: Limited information provided in this consumer report. The case reveals the 
subject experienced a thromboembolic event (`blood clots in his heart'), heart failure 
and was placed on waiting list for a heart transplantation. During this wait time, the 
subject experienced a cardiac arrest which was successfully resuscitated and he was 
undergoing cardiac rehabilitation and treatment with unspecified medicines. Given 
the concurrent embolic event and heart failure, a vaccine induced myocarditis cannot 
be confirmed (BC level 5). Although the circumstances of the case are unclear, the 
statement ' suggests that the case did 
not result in a fatal outcome. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 58. Myocarditis in Subjects aged 18 - 24 Years (N=l99) 
Duration of eventb Up to 3 days 
n= 8, median= 10 days 4-6 davs 

7-25 days 
26-126 davs 

a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Fatal cases (4) 

1 
0 
0 
0 

1 
1 
3 
2 

A 23-year-old male subject, dose 3 (with dose 2 being a vector vaccine), medically 
confirmed, Norway: 

Medical history: Not reported 

Co-suspect medications: Not reported 

0 
0 
0 
0 

PTs with fatal outcome: Myocarditis, Off-label use, Interchange of vaccine products 

Time to onset (myocarditis): 87 days 

Causes of death: suspected myocarditis. Autopsy performed, results not provided 

Comment: Limited information provided, myocarditis BC level 4. In view of long 
latency from the vaccination, the role of the vaccine in inducing myocarditis is 
unlikely . 

A 24-year-old male subject, dose 2, non-medically confirmed, 

Medical history: No relevant medical history 

Co-suspect medications: None 

PTs with fatal outcome: Cardiac arrest, Cardiac failure, Coronary artery thrombosis, 
Myocarditis 

Time to onset (myocarditis): Unknown 

Causes of death: Cardiac arrest, Cardiac failure, Coronary artery thrombosis, 
Myocarditis. Autopsy not reported 

Comment: Limited information provided in this consumer report. The case reveals the 
subject experienced a thromboembolic event ( 'blood clots in his heart'), heart failure 
and was placed on waiting list for a heart transplantation. During this wait time, the 
subject experienced a cardiac arrest which was successfully resuscitated and he was 
undergoing cardiac rehabilitation and treatment with unspecified medicines. Given 
the concurrent embolic event and heart failure, a vaccine induced myocarditis cannot 
be confirmed (BC level 5). Although the circumstances of the case are unclear, the 
statement ' suggests that the case did 
not result in a fatal outcome. 
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A 22-year-old female subject, dose unknown, medically confirmed, Israel: 

— Medical history: No data 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): No data 

— Causes of death: No data 
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— Comment: This media report only includes a statement regarding a 22-year-old 
female who died from myocarditis (BC level 4). In view of the limited information 
reported, an assessment of the role of the vaccine in inducing the myocarditis event 
precluded. 

A 19-year-old male subject, dose 3, medically confirmed, Japan: 

— Medical history: No relevant medical history 

— Co-suspect medications: None 

— PTs with fatal outcome: Interchange of vaccine products, Myocarditis, Circulatory 
collapse, Sudden death 

— Time to onset (myocarditis): 3 days 

— Causes of death: Circulatory collapse, myocarditis. Autopsy found inflammation and 
necrosis in myocardial tissue, as well as atrophy and fibrosis in cardiac tissue. 
Parvovirus B19 test was positive 

— Comment: The subject received first 2 doses with Moderna mRNA vaccine, and dose 
3 with Comirnaty. After dose 3, the subject experienced malaise, pain, pyrexia and 3 
days later, the subject was found deceased. The autopsy confirmed myocarditis (BC 
level 1), identified lesions suggestive of a pre-existing disorder (fibrosis and atrophy), 
and Parvovirus B19 was positive in lung and submandibular gland. Given the known 
role of parvovirus in inducing myocarditis and the cardiac findings suggestive of pre-
existing injury, a role of the vaccine in inducing myocarditis is unlikely. 

Subjects aged 25 — 29 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 108 (original [105], original + Omi BA.1 [1], original + Omi 
BA.4/BA.5 [2]) (0.04% of 282,992 cases of the total PM dataset, 0.5 % of the 21841 
subjects aged 25-29 years), compared to 519 cases (0.1%) retrieved in the PSUR #3. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

A 22-year-old female subject, dose unknown, medically confirmed, Israel: 

- Medical history: No data 
- Co-suspect medications: No data 
- PTs with fatal outcome: Myocarditis 
- Time to onset (myocarditis): No data 
- Causes of death: No data 
- Comment: This media report only includes a statement regarding a 22-year-old 

female who died from myocarditis (BC level 4). In view of the limited information 
reported, an assessment of the role of the vaccine in inducing the myocarditis event 
precluded. 

A 19-year-old male subject, dose 3, medically confirmed, Japan: 

- Medical history: No relevant medical history 
- Co-suspect medications: None 
- PTs with fatal outcome: Interchange of vaccine products, Myocarditis, Circulatory 

collapse, Sudden death 
- Time to onset (myocarditis): 3 days 
- Causes of death: Circulatory collapse, myocarditis. Autopsy found inflammation and 

necrosis in myocardial tissue, as well as atrophy and fibrosis in cardiac tissue. 
Parvovirus B 19 test was positive 

- Comment: The subject received first 2 doses with Modema mRNA vaccine, and dose 
3 with Comirnaty. After dose 3, the subject experienced malaise, pain, pyrexia and 3 
days later, the subject was found deceased. The autopsy confirmed myocarditis (BC 
level I), identified lesions suggestive of a pre-existing disorder (fibrosis and atrophy), 
and Parvovirus B 19 was positive in lung and submandibular gland. Given the known 
role of parvovirus in inducing myocarditis and the cardiac findings suggestive of pre­
existing injury, a role of the vaccine in inducing myocarditis is unlikely. 

Subjects aged 25 - 29 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 108 (original [1 05], original + Omi BA.I [ 1 ], original+ Omi 
BA.4/BA.5 [2]) (0.04% of 282,992 cases of the total PM dataset, 0.5 % of the 21841 
subjects aged 25-29 years), compared to 519 cases (0.1 %) retrieved in the PSUR #3 . 
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• Country/region of incidence (≥2): Germany (50), Australia (8), Sweden, UK (6 each), 
Austria, France and Italy (5 each), Japan, Poland and US (3 each), Hong Kong (2). The 
remaining 12 cases were distributed among 12 countries. 

• Subjects' age in years: n = 108, range: 25 — 29, mean: 27A, median: 28.0. 

• Medical history (n = 35); the most frequently (≥2) reported medical conditions included 
Depression, Seasonal allergy (5 each), Myocarditis (4), Atrial septal defect, Attention 
deficit hyperactivity disorder, Crohn's disease, Ex-tobacco user, Hypothyroidism, 
Migraine, Mite allergy (3 each), Antiphospholipid syndrome, Anxiety, Arthritis, Asthma, 
Autoimmune thyroiditis, Barrett's oesophagus, Deep vein thrombosis, Pulmonary 
embolism (2 each). 

• COVID-19 Medical history (n = 9): COVID-19 (7), Suspected COVID-19 (2). 

• Co-suspect medications: COVID-19 vaccine (2), influenza vaccine inact SPLIT 4V (1). 

• Most frequently co-reported PTs (≥5): Chest pain (22), Dyspnoea (18), Fatigue, 
Pericarditis (16 each), Tachycardia (15), Palpitations (14), Dizziness, Pyrexia (11 each), 
Headache (10), Chest discomfort (9), Angina pectoris (8), Arrhythmia, Asthenia, 
Malaise, Pericardial effusion (7 each), Inappropriate schedule of product administration 
(6), COVID-19, Exercise tolerance decreased, Influenza, Pain in extremity (5 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 59 below. 

Table 59. Myocarditis in Subjects aged 25 — 29 Years (N=108) 

Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 9 37 3 
No 18 38 3 

Relevant PTsa Myocarditis 20 67 6 
Myopericarditis 8 9 0 
Eosinophilic myocarditis 0 2 0 

Hospitalisation 
required/prolonged 

Yes 11 34 2 
No 16 41 4 

Relevant suspect dose Dose 1 5 14 0 
Dose 2 13 24 4 
Dose 3 6 19 1 
Dose 4 0 1 0 
Dose Unknown 3 17 1 

Original 26 73 6 
Original + Omi BA.1 1 0 0 
Original + Omi BA.4/BA.5 0 2 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n= 67 

< 24 hours 3 4 0 
1-5 days 1 17 2 
6-13 days 3 5 0 
14-21 days 2 4 0 
22-31 days 4 3 1 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 18  December 2022 

• Country/region of incidence (�2): Germany (50), Australia (8), Sweden, UK (6 each), 
Austria, France and Italy (5 each), Japan, Poland and US (3 each), Hong Kong (2). The 
remaining 12 cases were distributed among 12 countries. 

• Subjects' age in years: n = 108, range: 25 - 29, mean: 27.4, median: 28.0. 
• Medical history (n = 35); the most frequently (�2) reported medical conditions included 

Depression, Seasonal allergy ( 5 each), M yocarditis ( 4 ), Atrial septal defect, Attention 
deficit hyperactivity disorder, Crohn's disease, Ex-tobacco user, Hypothyroidism, 
Migraine, Mite allergy (3 each), Antiphospholipid syndrome, Anxiety, Arthritis, Asthma, 
Autoimmune thyroiditis, Barrett's oesophagus, Deep vein thrombosis, Pulmonary 
embolism (2 each). 

• COVID-19 Medical history (n = 9): COVID-19 (7), Suspected COVID-19 (2). 
• Co-suspect medications: COVID-19 vaccine (2), influenza vaccine inact SPLIT 4V (1). 
• Most frequently co-reported PTs (�5): Chest pain (22), Dyspnoea (18), Fatigue, 

Pericarditis (16 each), Tachycardia (15), Palpitations (14), Dizziness, Pyrexia (11 each), 
Headache (10), Chest discomfort (9), Angina pectoris (8), Arrhythmia, Asthenia, 
Malaise, Pericardia! effusion (7 each), Inappropriate schedule of product administration 
(6), COVID-19, Exercise tolerance decreased, Influenza, Pain in extremity (5 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 59 below. 

Table 59. Myocarditis in Subjects aged 25 - 29 Years (N=108) 
Characteristics 

Medically Confirmed 

Relevant PTsa 

Hospitalisation 
required/prolonged 
Relevant suspect dose 

Original 
Original + Omi BA. I 
Original + Omi BA.4/BA.5 

Time to Onset 
n= 67 

Yes 
No 
Myocarditis 
Myopericarditis 
Eosinoohilic mvocarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose 4 
Dose Unknown 

< 24 hours 
1 -5 days 
6-13 davs 
14-21 days 
22-3 1 davs 
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Female 
No. of 
Cases 

9 
18  
20 
8 
0 
1 1  
16 
5 
13 
6 
0 
3 

26 
1 
0 

Female 
No. of 
Events 

3 
1 
3 
2 
4 

Male Unknown 
No. of No. of 
Cases Cases 

37 3 
38 3 
67 6 
9 0 
2 0 
34 2 
41 4 
14 0 
24 4 
19 1 
1 0 
17 1 
73 6 
0 0 
2 0 

Male Unknown 
No. of No. of 
Events Events 

4 0 
17 2 
5 0 
4 0 
3 1 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 59. Myocarditis in Subjects aged 25 — 29 Years (N=108) 

32-60 days 2 3 0 
61-365 days 2 11 0 
Unknown 11 32 3 

Event Outcome Fatal 0 3 0 
Not resolved 12 16 0 
Resolved 4 15 1 
Resolved with sequelae 0 6 0 
Resolving 4 14 0 
Unknown 8 25 5 

Duration of eventb 
n=6, median= 120 days 

Up to 3 days 0 1 0 
4-6 days 0 1 0 
7-198 days 1 3 0 

a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Fatal cases (3) 

A male subject in his 3rd decade, dose unknown, medically confirmed, Korea: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): Not known 

— Causes of death: Myocarditis. Autopsy not reported 

- Comment Limited information provided in this case that precludes an assessment of 
role of the vaccine or an assessment of the event and circumstances leading to the 
reported fatal outcome. 

A 27-year-old male subject, dose unknown, non-medically confirmed, United States: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): Not known 

— Causes of death: reported as myocarditis. Autopsy not reported 

- Comment Limited information provided in this consumer report that precludes an 
assessment of with the role of the vaccine or an assessment of the event and 
circumstances leading to the reported fatal outcome. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 59. Myocarditis in Subjects aged 25 - 29 Years (N=l08) 
32-60 days 
61-365 davs 
Unknown 

Event Outcome Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of eventb Uo to 3 davs 
n=6, median= 120 days 4-6 days 

7-198 davs 
a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Fatal cases (3) 

2 
2 
1 1  
0 
12 
4 
0 
4 
8 
0 
0 
1 

3 
1 1  
32 
3 
16 
15 
6 
14 
25 
1 
1 
3 

A male subject in his 3rd decade, dose unknown, medically confirmed, Korea: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): Not known 

Causes of death: Myocarditis. Autopsy not reported 

0 
0 
3 
0 
0 
1 
0 
0 
5 
0 
0 
0 

Comment: Limited information provided in this case that precludes an assessment of 
role of the vaccine or an assessment of the event and circumstances leading to the 
reported fatal outcome. 

A 27-year-old male subject, dose unknown, non-medically confirmed, United States: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): Not known 

Causes of death: reported as myocarditis. Autopsy not reported 

Comment: Limited information provided in this consumer report that precludes an 
assessment of with the role of the vaccine or an assessment of the event and 
circumstances leading to the reported fatal outcome . 
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A 26-year-old male subject, dose 2, medically confirmed, Italy: 
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— Medical history: COVID-19, Depression, Anxiety, Insomnia, Apathy, Asthenia, 
Chest discomfort 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): 5 days 

— Causes of death: reported as `ventricular arrhythmia secondary to myocarditis/severe 
progressive cardiac dilation and secondary arrhythmias such as ventricular 
fibrillation'. Autopsy found large cardiac / ventricular dilatation with probable 
histological myocarditis 

— Comment: The subject experienced COVID-19 infection prior to vaccination, and 
seizures after the first vaccine dose. Regarding myocarditis, the case reports that 
myocarditis arose after COVID-19 infection, and evolved after the first vaccine dose 
and led to fatal outcome through progressive dilatation and secondary ventricular 
arrhythmia. The outcome occurred outside hospital and the subject could not be 
resuscitated. Based on the information reported, it is reasonable to consider that 
myocarditis development is related to prior COVID-19 disease. 

Subjects aged 30 — 39 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 162 (original [156], original + Omi BA.1 [2], original + Omi 
BA.4/BA.5 [4]) (0.06 % of 282,992 cases of the total PM dataset, 0.3 % of the 50039 
subjects aged 30-39), compared to 983 cases (0.2%) retrieved in the PSUR #3. 

• Country/region of incidence (≥3): Germany (61), Australia (14), France (12), Canada, 
United Kingdom (10 each), Austria, Japan, United States (7 each), Poland (6), Slovakia 
(4), Sweden (3). The remaining 21 cases were distributed among 15 countries. 

• Subjects' age in years: n = 162, range: 30 — 39, mean: 34.5, median: 35.0. 

• Medical history (n = 50); the most frequently (≥2) reported medical conditions included 
Seasonal allergy (10), Asthma, Myocarditis (5 each), Drug hypersensitivity, 
Hypersensitivity (4 each), Ex-tobacco user, Mite allergy, Obesity (3 each), Allergy to 
plants, Cardiovascular disorder, Dyslipidaemia, Epilepsy, Epstein-Barr virus infection, 
Essential hypertension, Non-tobacco user, Overweight, Pericarditis, Tobacco user (2 
each). 

• COVID-19 Medical history (n = 13): COVID-19 (10), Suspected COVID-19 (2), 
Coronavirus infection, COVID-19 pneumonia (1 each). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

A 26-year-old male subject, dose 2, medically confirmed, Italy: 

- Medical history: COVID-19, Depression, Anxiety, Insomnia, Apathy, Asthenia, 
Chest discomfort 

- Co-suspect medications: No data 
- PTs with fatal outcome: Myocarditis 
- Time to onset (myocarditis): 5 days 
- Causes of death: reported as 'ventricular arrhythmia secondary to myocarditis/severe 

progressive cardiac dilation and secondary arrhythmias such as ventricular 
fibrillation'. Autopsy found large cardiac / ventricular dilatation with probable 
histological myocarditis 

- Comment: The subject experienced COVID-19 infection prior to vaccination, and 
seizures after the first vaccine dose. Regarding myocarditis, the case reports that 
myocarditis arose after COVID-19 infection, and evolved after the first vaccine dose 
and led to fatal outcome through progressive dilatation and secondary ventricular 
arrhythmia. The outcome occurred outside hospital and the subject could not be 
resuscitated. Based on the information reported, it is reasonable to consider that 
myocarditis development is related to prior COVID-19 disease. 

Subjects aged 30 - 39 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 162 (original [156], original + Omi BA.1 [2], original+ Omi 
BA.4/BA.5 [4]) (0.06 % of282,992 cases of the total PM dataset, 0.3 % of the 50039 
subjects aged 30-39), compared to 983 cases (0.2%) retrieved in the PSUR #3. 

• Country/region of incidence (�3): Germany (61), Australia (14), France (12), Canada, 
United Kingdom (10 each), Austria, Japan, United States (7 each), Poland (6), Slovakia 
(4), Sweden (3). The remaining 21 cases were distributed among 15 countries. 

• Subjects' age in years: n = 162, range: 30 - 39, mean: 34.5, median: 35.0. 
• Medical history (n = 50); the most frequently (�2) reported medical conditions included 

Seasonal allergy (10), Asthma, Myocarditis (5 each), Drug hypersensitivity, 
Hypersensitivity ( 4 each), Ex-tobacco user, Mite allergy, Obesity (3 each), Allergy to 
plants, Cardiovascular disorder, Dyslipidaemia, Epilepsy, Epstein-Barr virus infection, 
Essential hypertension, Non-tobacco user, Overweight, Pericarditis, Tobacco user (2 
each). 

• COVID-19 Medical history (n = 13): COVID-19 (10), Suspected COVID-19 (2), 
Coronavirus infection, COVID-19 pneumonia (1 each). 

CONFIDENTIAL 
Page 150 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Co-suspect medications: elasomeran (5), clozapine, influenza vaccine, ramipril (1 each). 

• Most frequently co-reported PTs (>5): Chest pain (53), Dyspnoea (36), Fatigue (25), 
Palpitations (20), Arrhythmia (19), Chest discomfort (18), Dizziness (17), Headache (16), 
Pericarditis (14), Asthenia, Pyrexia, Tachycardia (13 each), Dyspnoea exertional (10), 
Heart rate increased, Interchange of vaccine products (9 each), Malaise, Pain in 
extremity, Performance status decreased, Pericardial effusion, Troponin increased (8 
each), Syncope (7), Exercise tolerance decreased, Inappropriate schedule of product 
administration, and Off label use (6 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 60 below. 

Table 60. Myocarditis in Subjects aged 30 — 39 Years (N=162) 
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Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 22 55 6 
No 33 45 1 

Relevant PTa Myocarditis 48 91 7 
Myopericarditis 8 8 0 
Carditis 1 0 0 
Chronic myocarditis 0 1 0 
Eosinophilic myocarditis 0 1 0 
Giant cell myocarditis 0 1 0 

Hospitalisation required/prolonged Yes 15 48 3 
No 40 52 4 

Relevant suspect dose Dose 1 17 24 4 
Dose 2 17 38 1 
Dose 3 17 18 1 
Dose 4 1 4 0 
Dose Unknown 3 16 1 

Original 54 95 7 
Original + Omi BA.1 0 2 0 
Original + Omi BA.4/BA.5 1 3 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=90 

≤24 hours 1 2 1 
1-5 days 9 19 2 
6-13 days 3 11 1 
14-21 days 2 6 1 
22-60 days 4 6 0 
61-120 days 2 6 0 
121-220 days 3 6 0 
221-365 days 2 3 0 
Unknown 31 43 2 

Event Outcome Fatal 0 5 0 
Not resolved 27 32 1 
Resolved 11 13 0 
Resolved with sequelae 1 7 0 
Resolving 2 16 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Co-suspect medications: elasomeran (5), clozapine, influenza vaccine, ramipril (1 each). 
• Most frequently co-reported PTs (>5): Chest pain (53), Dyspnoea (36), Fatigue (25), 

Palpitations (20), Arrhythmia (19), Chest discomfort (18), Dizziness (17), Headache (16), 
Pericarditis (14), Asthenia, Pyrexia, Tachycardia (13 each), Dyspnoea exertional (10), 
Heart rate increased, Interchange of vaccine products (9 each), Malaise, Pain in 
extremity, Performance status decreased, Pericardia! effusion, Troponin increased (8 
each), Syncope (7), Exercise tolerance decreased, Inappropriate schedule of product 
administration, and Off label use (6 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 60 below. 

Table 60. Myocarditis in Subjects aged 30 - 39 Years (N=162) 
Characteristics 

Medically Confirmed 

Relevant PP 

Hospitalisation required/prolonged 

Relevant suspect dose 

Original 
Original + Omi BA. I 
Original + Omi BA.4/BA.5 

Time to Onset 
n=90 

Event Outcome 

Yes 
No 
Myocarditis 
Myopericarditis 
Carditis 
Chronic myocarditis 
Eosinophilic myocarditis 
Giant cell myocarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose 4 
Dose Unknown 

'.S24 hours 
1-5 days 
6-13 days 
14-21 days 
22-60 days 
61-120 days 
121-220 days 
221-365 days 
Unknown 
Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
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Female 
No. of 
Cases 

22 
33 
48 
8 
1 
0 
0 
0 
15 
40 
17 
17 
17 
1 
3 
54 
0 
1 

Female 
No. of 
Events 

1 
9 
3 
2 
4 
2 
3 
2 
31 
0 

27 
1 1  
1 
2 

Male Unknown 
No. of No. of 
Cases Cases 

55 6 
45 1 
91 7 
8 0 
0 0 
1 0 
1 0 
1 0 

48 3 
52 4 
24 4 
38 1 
18 1 
4 0 
16 1 
95 7 
2 0 
3 0 

Male Unknown 
No. of No. of 
Events Events 

2 1 
19 2 
1 1  1 
6 1 
6 0 
6 0 
6 0 
3 0 
43 2 
5 0 

32 1 
13 0 
7 0 
16 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 60. Myocarditis in Subjects aged 30 — 39 Years (N=162) 

Unknown 16 29 6 
Duration of eventb 
n=7, median=2 days 

Up to 3 days 1 1 0 
4-25 days 0 2 0 
26-164 days 1 2 0 

a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Fatal cases 6_5) 

A 35-year-old male subject, dose 1, non-medically confirmed, Canada: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Cardiac discomfort; Myopericarditis 

— Time to onset (myocarditis): 1 day 

— Causes of death: Myocarditis. Autopsy not reported 

— Comment: Limited information provided in this case that precludes an assessment of 
with the role of the vaccine or an assessment of the event and circumstances leading 
to the reported fatal outcome. 

A 35-year-old male subject, dose unknown, medically confirmed, Israel: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): Not known 

— Causes of death: Myocarditis. Autopsy not reported 

— Comment: Limited information provided in this media report that precludes an 
assessment of with the role of the vaccine or an assessment of the event and 
circumstances leading to the reported fatal outcome. 

A 38-year-old male subject, dose 3 (first 2 Moderna vaccine), Non-medically confirmed, 
United States: 

— Medical history: Hypertension, Asthma, Hypersensitivity, ECG abnormal 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis, Sarcoidosis, Interchange of vaccine products 

— Time to onset (myocarditis): 239 days 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 60. Myocarditis in Subjects aged 30 - 39 Years (N=l62) 
Unknown 

Duration of eventb Uo to 3 davs 
n=7, median=2 days 4-25 days 

26-164 davs 
a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Fatal cases (5) 

16 
1 
0 
1 

A 35-year-old male subject, dose 1 ,  non-medically confirmed, Canada: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Cardiac discomfort; Myopericarditis 

Time to onset (myocarditis): 1 day 

Causes of death: Myocarditis. Autopsy not reported 

29 6 
1 0 
2 0 
2 0 

Comment: Limited information provided in this case that precludes an assessment of 
with the role of the vaccine or an assessment of the event and circumstances leading 
to the reported fatal outcome . 

A 35-year-old male subject, dose unknown, medically confirmed, Israel: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): Not known 

Causes of death: Myocarditis. Autopsy not reported 

Comment: Limited information provided in this media report that precludes an 
assessment of with the role of the vaccine or an assessment of the event and 
circumstances leading to the reported fatal outcome. 

A 38-year-old male subject, dose 3 (first 2 Modema vaccine), Non-medically confirmed, 
United States: 

Medical history: Hypertension, Asthma, Hypersensitivity, ECG abnormal 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis, Sarcoidosis, Interchange of vaccine products 

Time to onset (myocarditis): 239 days 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

— Causes of death: Autopsy showed granulomatous myocarditis and multiple findings 
in other organs consistent with sarcoidosis 

— Comment: The subject was diagnosed with granulomatous myocarditis and 
sarcoidosis post-mortem. The case also reports that after last vaccine dose, the subject 
started to experience syncopal episodes during sport (rowing) or domestic activities 
and underwent cardiology consultation and tests that found severe concentric left 
ventricular hypertrophy, low ejection fraction (55%) and dilated atria with mitral 
valve prolapse; there is no reference to identification of myocarditis in these 
examinations post-vaccination. Given the cardiac abnormalities that are likely pre-
existing, e.g., atrial dilatation, ventricular hypertrophy, and considering that subject 
was reportedly an athlete (rower), the role of the vaccine in inducing myocarditis is 
unlikely. There is no information regarding the circumstances around the fatal 
episode to enable a meaningful clinical assessment. 
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A 30-year-old male subject, dose 2, medically confirmed, Japan: 

Medical history: Not reported; unspecified ECG abnormality reported 

Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): Not known/ 4 days between vaccination and fatal 
outcome 

— Causes of death: Autopsy found macrophage and T-lymphocyte infiltration in left 
ventricle and part of right ventricle. 

— Comment: The subject was found deceased 4 days after vaccination and myocarditis 
found in autopsy examination. There is limited information regarding circumstances 
of the myocarditis event and clinical situation before the fatal outcome; until such 
information becomes available, on a conservative approach, the role of vaccine in 
inducing the myocarditis event, and the event leading to fatal outcome cannot be 
ruled out. 

A 32-year-old male subject, dose 1, medically confirmed, Portugal: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis, Ischaemic stroke 

— Time to onset (myocarditis): 2 days 

— Causes of death: Reported as ischaemic stroke and myocarditis, however the autopsy 
did not find myocarditis. 

— Comment: The subject experienced out of hospital cardiac arrest 2 days after 
vaccination. The cardiologic examination revealed atrial fibrillation, severe left 
ventricular dysfunction with global hypokinesia, and apical thrombus. The CT with 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Causes of death: Autopsy showed granulomatous myocarditis and multiple findings 
in other organs consistent with sarcoidosis 

Comment: The subject was diagnosed with granulomatous myocarditis and 
sarcoidosis post-mortem. The case also reports that after last vaccine dose, the subject 
started to experience syncopal episodes during sport (rowing) or domestic activities 
and underwent cardiology consultation and tests that found severe concentric left 
ventricular hypertrophy, low ejection fraction (55%) and dilated atria with mitral 
valve prolapse; there is no reference to identification of myocarditis in these 
examinations post-vaccination. Given the cardiac abnormalities that are likely pre­
existing, e.g., atrial dilatation, ventricular hypertrophy, and considering that subject 
was reportedly an athlete (rower), the role of the vaccine in inducing myocarditis is 
unlikely. There is no information regarding the circumstances around the fatal 
episode to enable a meaningful clinical assessment. 

A 30-year-old male subject, dose 2, medically confirmed, Japan: 

Medical history: Not reported; unspecified ECG abnormality reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): Not known/ 4 days between vaccination and fatal 
outcome 

Causes of death: Autopsy found macrophage and T-lymphocyte infiltration in left 
ventricle and part of right ventricle . 

Comment: The subject was found deceased 4 days after vaccination and myocarditis 
found in autopsy examination. There is limited information regarding circumstances 
of the myocarditis event and clinical situation before the fatal outcome; until such 
information becomes available, on a conservative approach, the role of vaccine in 
inducing the myocarditis event, and the event leading to fatal outcome cannot be 
ruled out. 

A 32-year-old male subject, dose 1, medically confirmed, Portugal: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis, Ischaemic stroke 

Time to onset (myocarditis): 2 days 

Causes of death: Reported as ischaemic stroke and myocarditis, however the autopsy 
did not find myocarditis . 

Comment: The subject experienced out of hospital cardiac arrest 2 days after 
vaccination. The cardiologic examination revealed atrial fibrillation, severe left 
ventricular dysfunction with global hypokinesia, and apical thrombus. The CT with 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

angiography found acute ischaemic stroke which resulted in death. The reported 
originally suspected a post-vaccine myocarditis as the trigger of the stroke, however 
the autopsy did not find myocarditis, thus making a role of the vaccine unlikely. 

Subjects aged >40 years 

Clinical Trial Data 

• Number of cases: none, compared to 1 case of BNT162b2 (0.15%) retrieved in the 
PSUR #3. 

Post-Authorisation Data 
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• Number of cases: 480 (original [460], original + Omi BA.1 [9], original + Omi 
BA.4/BA.5 [1 I]) (0.2 % of 282,992 cases of the total PM dataset, 0.3 % of the 149203 
subjects > 40 years), compared to 1752 cases (0.3%) retrieved in the PSUR #3. 

• Country/region of incidence (≥5): Germany (188), Australia (39), UK (38), Japan (28), 
France (26), Austria, Canada (21 each), Sweden (14), US (13), Italy, New Zealand (12 
each), Greece (8), Finland, Malaysia, Netherlands (5 each). The remaining 45 cases were 
distributed among 20 countries. 

• Subjects' age in years: n = 477, range: 40 — 96, mean: 57.7, median: 55.0. 

• Medical history (n = 229); the most frequently (>5) reported medical conditions included 
Hypertension (55), Seasonal allergy, Type 2 diabetes mellitus (19 each), Obesity (17), 
Asthma (14), Drug hypersensitivity (13), Depression (12), Chronic obstructive 
pulmonary disease, Tobacco user (9 each), Diabetes mellitus, Hypersensitivity (8 each), 
Atrial fibrillation, Autoimmune thyroiditis, Cardiac failure, Clinical trial participant, 
Hyperlipidaemia, Myocarditis (7 each), Breast cancer, Chemotherapy, Dyslipidaemia, 
Gastrooesophageal reflux disease, Hypercholesterolaemia (6 each). 

• COVID-19 Medical history (n = 27): COVID-19 (21), Suspected COVID-19 (5), 
Coronavirus infection (1). 

• Co-suspect medications (>1): elasomeran (9), COVID-19 VACCINE NRVV AD 
(CHADOXI NCOV-19) (3), influenza vaccine, influenza vaccine inact SAG 4V, 
nivolumab, alverine (2 each). 

• Most frequently co-reported PTs (>10): Dyspnoea (111), Fatigue (91), Arrhythmia (73), 
Chest pain (72), Pericarditis (55), Palpitations (50), Dizziness (44), Tachycardia (42), 
Chest discomfort (38), Cardiac failure (37), Pyrexia (36), Asthenia, Headache, 
Interchange of vaccine products (35 each), Malaise, Off label use (31 each), Atrial 
fibrillation (30), Pericardial effusion (29), Myalgia (28), Troponin increased (27), 
Hypertension (23), Cough, Nausea (22 each), Arthralgia (20), Dyspnoea exertional, 
Immunisation, Pain (19 each), Inappropriate schedule of product administration (18), 
Angina pectoris (15), Paraesthesia (14), Condition aggravated, Myocardial infarction, 
Syncope (13 each), Limb discomfort (12), Back pain, Disturbance in attention, Heart rate 
increased (11 each). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 61 below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

angiography found acute ischaemic stroke which resulted in death. The reported 
originally suspected a post-vaccine myocarditis as the trigger of the stroke, however 
the autopsy did not find myocarditis, thus making a role of the vaccine unlikely. 

Subjects aged >40 years 

Clinical Trial Data 

• Number of cases: none, compared to 1 case ofBNT162b2 (0.15%) retrieved in the 
PSUR #3. 

Post-Authorisation Data 

• Number of cases: 480 (original [460], original + Omi BA.I [9], original + Omi 
BA.4/BA.5 [11]) (0.2 % of 282,992 cases of the total PM dataset, 0.3 % of the 149203 
subjects 2:: 40 years), compared to 1752 cases (0.3%) retrieved in the PSUR #3. 

• Country/region of incidence (2::5): Germany (188), Australia (39), UK (38), Japan (28), 
France (26), Austria, Canada (21 each), Sweden (14), US (13), Italy, New Zealand (12 
each), Greece (8), Finland, Malaysia, Netherlands (5 each). The remaining 45 cases were 
distributed among 20 countries. 

• Subjects' age in years: n = 477, range: 40 - 96, mean: 57.7, median: 55.0. 
• Medical history (n = 229); the most frequently (>5) reported medical conditions included 

Hypertension (55), Seasonal allergy, Type 2 diabetes mellitus (19 each), Obesity (17), 
Asthma (14), Drug hypersensitivity (13), Depression (12), Chronic obstructive 
pulmonary disease, Tobacco user (9 each), Diabetes mellitus, Hypersensitivity (8 each), 
Atrial fibrillation, Autoimmune thyroiditis, Cardiac failure, Clinical trial participant, 
Hyperlipidaemia, Myocarditis (7 each), Breast cancer, Chemotherapy, Dyslipidaemia, 
Gastrooesophageal reflux disease, Hypercholesterolaemia (6 each). 

• COVID-19 Medical history (n = 27): COVID-19 (21), Suspected COVID-19 (5), 
Coronavirus infection (1). 

• Co-suspect medications (>1): elasomeran (9), COVID-19 VACCINE NRVV AD 
(CHADOXl NCOV-19) (3), influenza vaccine, influenza vaccine inact SAG 4V, 
nivolumab, alverine (2 each). 

• Most frequently co-reported PTs (> 10): Dyspnoea (111), Fatigue (91), Arrhythmia (73), 
Chest pain (72), Pericarditis (55), Palpitations (50), Dizziness (44), Tachycardia (42), 
Chest discomfort (38), Cardiac failure (37), Pyrexia (36), Asthenia, Headache, 
Interchange of vaccine products (35 each), Malaise, Off label use (31 each), Atrial 
fibrillation (30), Pericardia! effusion (29), Myalgia (28), Troponin increased (27), 
Hypertension (23), Cough, Nausea (22 each), Arthralgia (20), Dyspnoea exertional, 
Immunisation, Pain (19 each), Inappropriate schedule of product administration (18), 
Angina pectoris (15), Paraesthesia (14), Condition aggravated, Myocardial infarction, 
Syncope (13 each), Limb discomfort (12), Back pain, Disturbance in attention, Heart rate 
increased (11 each) . 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 61 below . 
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All serious occurrences. 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 61. Myocarditis in Subjects aged ≥40 Years (N=480) 

Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 117 113 3 
No 133 113 1 

Relevant PTsa Myocarditis 211 194 4 
Myopericarditis 40 32 0 
Carditis 2 3 0 
Eosinophilic myocarditis 1 2 0 

Hospitalisation 
required/prolonged 

Yes 106 105 4 
No 144 121 0 

Relevant suspect dose Dose 1 63 48 1 
Dose 2 67 61 1 
Dose 3 62 74 1 
Dose 4 32 13 0 
Dose 5 1 3 0 
Dose Unknown 25 27 1 

Original 237 219 4 
Original + Omi BA.1 6 3 0 
Original + Omi BA.4/BA.5 7 4 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=266 

<24 hours _ 19 6 0
1-5 days 35 30 0 
6-13 days 20 20 0 
14-21 days 17 18 0 
22-31 days 12 10 2 
32-60 days 14 14 0 
61-220 days 13 25 0 
221-365 days 4 7 0 
Unknown 120 101 2 

Event Outcome Fatal 12 17 0 
Not resolved 80 66 0 
Resolved 26 35 1 
Resolved with sequelae 16 21 1 
Resolving 47 30 0 
Unknown 73 63 2 

Duration of eventb
n=27, median=85 days 

Up to 3 days 0 1 0 
4-6 days 1 1 0 
7-25 days 1 2 0 
26-180 days 4 9 0 
181-607 days' 5 3 0 

a. 
b. For those cases where the event resolved/ resolved with sequelae. 
c. Of the 8 cases that reported long duration of myocarditis (from 181-607 days), in 2 cases the event resolved without 
any complications. Of the remaining 6 cases where the relevant event resolved with sequelae, 3 cases reported 
development of cardiac failure, 2 cases reported arrhythmia and the remaining case reported development of pericardial 
effusion along with myocarditis. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 61. Myocarditis in Subjects aged �40 Years (N=480) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PTsa Myocarditis 
M yopericarditis 
Carditis 
Eosinophilic myocarditis 

Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Dose 4 
Dose 5 
Dose Unknown 

Original 
Original + Omi BA.I  
Original + Omi BA.4/BA.5 

Time to Onset <24 hours 
n=266 1-5 days 

6-13 days 
14-21 days 
22-3 1 days 
32-60 days 
61-220 days 
221-365 days 
Unknown 

Event Outcome Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of eventh Up to 3 days 
n=27, median=85 days 4-6 days 

7-25 days 
26-180 days 
181-607 days0 

a. All serious occurrences. 
b. For those cases where the event resolved/ resolved with sequelae. 

Female Male Unknown 
No. of No. of No. of 
Cases Cases Cases 

117 113 3 
133 113 1 
211 194 4 
40 32 0 
2 3 0 
1 2 0 

106 105 4 
144 121 0 
63 48 1 
67 61 1 
62 74 1 
32 13 0 
1 3 0 
25 27 1 

237 219 4 
6 3 0 
7 4 0 

Female Male Unknown 
No. of No. of No. of 
Events Events Events 

19 6 0 
35 30 0 
20 20 0 
17 18 0 
12 10 2 
14 14 0 
13 25 0 
4 7 0 

120 101 2 
12 17 0 
80 66 0 
26 35 1 
16 21 1 
47 30 0 
73 63 2 
0 1 0 
1 1 0 
1 2 0 
4 9 0 
5 3 0 

c. Of the 8 cases that reported long duration ofmyocarditis (from 181 -607 days), in 2 cases the event resolved without 
any complications. Of the remaining 6 cases where the relevant event resolved with sequelae, 3 cases reported 
development of cardiac failure, 2 cases reported arrhythmia and the remaining case reported development of pericardial 
effusion along with myocarditis. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Fatal cases (29) 

A 46-year-old male subject, dose 1, medically confirmed, Germany: 

— Medical history: Arterial hypertension 

- Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis 

— Time to onset (myocarditis): 0 days 

— Causes of death: Myocarditis. Autopsy reports inflammatory infiltration of the 
myocardium, pulmonary congestion, alveolar oedema, nephrosclerosis and adrenal 
adenoma. 

— Comment: The case reports a subject who was found deceased 12 hours after 
vaccination; a witness described `rattling breath' prior to the event. The autopsy 
describes myocardial infiltrations, and excluded other plausible causes of death (e.g., 
pulmonary embolism, myocardial infarction) or COVID-19 infection. Overall, apart 
from the autopsy report, there is too limited information available regarding the 
clinical circumstances in this case to enable a meaningful assessment of the role of 
the vaccine in inducing myocarditis in this subject. 
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A 55-year-old female subject, dose 4, medically confirmed, Japan: 

— Medical history: Not reported 

— Co-suspect medications: No data 

— PTs with fatal outcome: Myocarditis, sudden death, cardio-respiratory arrest 

— Time to onset (myocarditis): 2 days 

— Causes of death: Myocarditis as revealed by autopsy report which documents 
lymphocyte and macrophage infiltrates in myocardium. 

— Comment: It is reported that the subject experienced gastrointestinal symptoms the 
day of vaccination and two days later was found deceased. The autopsy documented 
myocardial inflammation and elevation of troponin, CK and CRP. There is important 
information missing regarding the medical history, the clinical circumstances and the 
gastrointestinal pathology that limit the assessment of the vaccine role in this case. 

An 87-year-old female subject, dose 4, medically confirmed, Japan: 

— Medical history: Osteoporosis, Scleroderma, Autoimmune disease (NOS) 

— Co-suspect medications: No data 

— PTs with fatal outcome: Arrhythmia; Blood pressure decreased; Cardio-respiratory 
arrest; autopsy reported Dyspnoea; Intestinal dilatation; Myocarditis 

— Time to onset (myocarditis): 0 days 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Fatal cases (29) 

Reporting Period 
19 June 2022 through 18 December 2022 

A 46-year-old male subject, dose 1, medically confirmed, Germany: 

Medical history: Arterial hypertension 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis 

Time to onset (myocarditis): 0 days 

Causes of death: Myocarditis. Autopsy reports inflammatory infiltration of the 
myocardium, pulmonary congestion, alveolar oedema, nephrosclerosis and adrenal 
adenoma. 

Comment: The case reports a subject who was found deceased 12 hours after 
vaccination; a witness described 'rattling breath' prior to the event. The autopsy 
describes myocardial infiltrations, and excluded other plausible causes of death ( e.g., 
pulmonary embolism, myocardial infarction) or COVID-19 infection. Overall, apart 
from the autopsy report, there is too limited information available regarding the 
clinical circumstances in this case to enable a meaningful assessment of the role of 
the vaccine in inducing myocarditis in this subject. 

A 55-year-old female subject, dose 4, medically confirmed, Japan: 

Medical history: Not reported 

Co-suspect medications: No data 

PTs with fatal outcome: Myocarditis, sudden death, cardio-respiratory arrest 

Time to onset (myocarditis): 2 days 

Causes of death: Myocarditis as revealed by autopsy report which documents 
lymphocyte and macrophage infiltrates in myocardium. 

Comment: It is reported that the subject experienced gastrointestinal symptoms the 
day of vaccination and two days later was found deceased. The autopsy documented 
myocardial inflammation and elevation of troponin, CK and CRP. There is important 
information missing regarding the medical history, the clinical circumstances and the 
gastrointestinal pathology that limit the assessment of the vaccine role in this case. 

An 87-year-old female subject, dose 4, medically confirmed, Japan: 

Medical history: Osteoporosis, Scleroderma, Autoimmune disease (NOS) 

Co-suspect medications: No data 

PTs with fatal outcome: Arrhythmia; Blood pressure decreased; Cardio-respiratory 
arrest; autopsy reported Dyspnoea; Intestinal dilatation; Myocarditis 

Time to onset (myocarditis): 0 days 
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— Causes of death: reported by HCP as cardiac failure, arrhythmia and myocarditis; 
Autopsy reports bilateral pulmonary congestion and distended bowel, but no mention 
of myocarditis 

— Comment: This elderly subject experienced dyspnoea and syncope the day of 
vaccination, followed by cardiac arrest which was resuscitated; and was followed by 
placing a pacemaker for bradycardia due to complete AV block, but experienced a 
second cardiorespiratory arrest that resulted in a fatal outcome. Myocarditis fulminant 
was suspected by the reporter due to `blood examination', presumably troponin, 
which is reported to be high, yet not in the range of a fulminant myocarditis (0.154 
ng/ml). The case also reports endotracheal intubation and suction of sputum, and in 
autopsy, there are findings of pulmonary congestion and distended bowel. Given the 
advanced age of the subject, limited information on myocarditis and extra-cardiac 
pathology, a role of the vaccine in inducing myocarditis is unlikely. 

In 19 cases reported in subjects over 40 years of age, there were important confounders or 
other factors reported in the case that make the role of the vaccine in inducing myocarditis to 
be unlikely, such as: myocardial infarction/coronary artery disease (3 cases), other severe 
conditions (valvular disease [1 case], sarcoidosis [2 cases], capillary leak syndrome [1 case], 
cancer [1 case], pre-existing cardiac dilatation or failure [3 cases], COPD with severe 
emphysema [1 case]), infection (sepsis [2 cases], pneumonia [3 cases], HHV6 [1 case], 
atypical mycobacterial infection [1 case]). 

In other 3 cases, the long time to onset (>21 days, 3 cases) does not support a temporal 
relationship with the vaccination. 

In the remaining 4 cases, there was limited information precluding the clinical assessment of 
the myocarditis event and/or fatal outcome (4 cases). 

Subjects with Unknown Age 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 153 (original [152], original + Omi BA.1 [ 1 ]) (0.05 % of 282,992 cases 
of the total PM dataset, 0.5 % of the 30605 subjects with unknown age), compared to 441 
cases (0.08%) retrieved in the PSUR #3. 

• Country/region of incidence (>1): Canada (65), Germany (22), Japan (17), US (15), Italy 
(9), Australia, UK (6 each), Turkey (4), Netherlands (3). The remaining 6 cases were 
distributed among 6 countries. 

• Subjects' age in years: Unknown. 

• Medical history (n = 39); the most frequently (>2) reported medical conditions included 
Autism spectrum disorder, Non-tobacco user (4 each), Anxiety, Asthma, Hypertension, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

- Causes of death: reported by HCP as cardiac failure, arrhythmia and myocarditis; 
Autopsy reports bilateral pulmonary congestion and distended bowel, but no mention 
of myocarditis 

- Comment: This elderly subject experienced dyspnoea and syncope the day of 
vaccination, followed by cardiac arrest which was resuscitated; and was followed by 
placing a pacemaker for bradycardia due to complete AV block, but experienced a 
second cardiorespiratory arrest that resulted in a fatal outcome. Myocarditis fulminant 
was suspected by the reporter due to 'blood examination', presumably troponin, 
which is reported to be high, yet not in the range of a fulminant myocarditis (0.154 
ng/ml). The case also reports endotracheal intubation and suction of sputum, and in 
autopsy, there are findings of pulmonary congestion and distended bowel. Given the 
advanced age of the subject, limited information on myocarditis and extra-cardiac 
pathology, a role of the vaccine in inducing myocarditis is unlikely. 

In 19 cases reported in subjects over 40 years of age, there were important confounders or 
other factors reported in the case that make the role of the vaccine in inducing myocarditis to 
be unlikely, such as: myocardial infarction/coronary artery disease (3 cases), other severe 
conditions (valvular disease [1 case], sarcoidosis [2 cases], capillary leak syndrome [1 case], 
cancer [ 1  case], pre-existing cardiac dilatation or failure [3 cases], COPD with severe 
emphysema [1 case]), infection (sepsis [2 cases], pneumonia [3 cases], HHV6 [1 case], 
atypical mycobacterial infection [ 1  case]). 

In other 3 cases, the long time to onset (>21 days, 3 cases) does not support a temporal 
relationship with the vaccination . 

In the remaining 4 cases, there was limited information precluding the clinical assessment of 
the myocarditis event and/or fatal outcome (4 cases). 

Subjects with Unknown Age 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 153 (original [152], original+ Omi BA.1 [1]) (0.05 % of 282,992 cases 
of the total PM dataset, 0.5 % of the 30605 subjects with unknown age), compared to 441 
cases (0.08%) retrieved in the PSUR #3. 

• Country/region of incidence (>1): Canada (65), Germany (22), Japan ( 17), US (15), Italy 
(9), Australia, UK (6 each), Turkey (4), Netherlands (3). The remaining 6 cases were 
distributed among 6 countries . 

• Subjects' age in years: Unknown. 
• Medical history (n = 39); the most frequently (2:::2) reported medical conditions included 

Autism spectrum disorder, Non-tobacco user (4 each), Anxiety, Asthma, Hypertension, 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Obesity (3 each), Arthritis, Attention deficit hyperactivity disorder, Cardiac murmur, 
Chest pain, Oedema, Polycystic ovaries, Thyroidectomy (2 each). 

• COVID-19 Medical history (n = 2): Suspected COVID-19 (2) 

• Co-suspect medications: triheptanoin (1). 

• Most frequently co-reported PTs (>5) included Chest pain (55), Dyspnoea (34), 
Pericarditis (24), Pyrexia (19), Fatigue, Palpitations (18 each), Chest discomfort (15), 
Dizziness (12), Malaise, Tachycardia (10 each), Asthenia (8), Angina pectoris, Cardiac 
disorder, Chills, Headache, Myalgia (7 each), Arrhythmia (6). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 62 below. 

Table 62. Myocarditis in Subjects of Unknown Age (N=153) 
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Characteristics Female 
No. of 
Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 16 58 24 
No 14 33 8 

Relevant PTa Myocarditis 19 66 29 
Myopericarditis 15 31 2 
Immune-mediated myocarditis 0 3 0 
Giant cell myocarditis 0 0 1 

Hospitalisation required/prolonged Yes 5 43 2 
No 25 48 30 

Relevant suspect dose Dose 1 9 17 4 
Dose 2 17 34 0 
Dose 3 1 20 3 
Dose 4 0 1 1 
Dose 5 0 1 0 
Dose Unknown 3 18 24 

Original 30 90 32 
Original + Omi BA.1 0 1 0 
Original + Omi BA.4/BA.5 0 0 0 

Female 
No. of 
Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=67 

≤24 hours 8 0 2 
1-5 days 5 29 0 
6-13 days 6 3 0 
14-21 days 1 5 0 
22-60 days 2 2 0 
61-364 days 1 3 0 
Unknown 11 59 30 

Event Outcome Fatal 0 1 2 
Not resolved 16 16 0 
Resolved 8 38 1 
Resolved with sequelae 0 1 0 
Resolving 2 4 2 
Unknown 8 40 27 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Obesity (3 each), Arthritis, Attention deficit hyperactivity disorder, Cardiac murmur, 
Chest pain, Oedema, Polycystic ovaries, Thyroidectomy (2 each). 

• COVID-19 Medical history (n = 2): Suspected COVID-19 (2) 
• Co-suspect medications: triheptanoin (1 ). 
• Most frequently co-reported PTs (>5) included Chest pain (55), Dyspnoea (34), 

Pericarditis (24), Pyrexia (19), Fatigue, Palpitations (18 each), Chest discomfort (15), 
Dizziness (12), Malaise, Tachycardia (10 each), Asthenia (8), Angina pectoris, Cardiac 
disorder, Chills, Headache, Myalgia (7 each), Arrhythmia (6). 

Myocarditis relevant data in this subgroup of subjects are summarised in Table 62 below. 

Table 62. Myocarditis in Subjects of Unknown Age (N=l53) 
Characteristics 

Medically Confirmed 

Relevant PP 

Hospitalisation required/prolonged 

Relevant suspect dose 

Original 
Original + Omi BA.1 
Original + Omi BA.4/BA.5 

Time to Onset 
n=67 

Event Outcome 

Yes 
No 
Myocarditis 
Myopericarditis 
Immune-mediated myocarditis 
Giant cell myocarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose 4 
Dose 5 
Dose Unknown 

'.S24 hours 
1-5 days 
6-13 days 
14-21 days 
22-60 days 
61-364 days 
Unknown 
Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 
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Female 
No. of 
Cases 

16 
14 
19 
15 
0 
0 
5 
25 
9 
17 
1 
0 
0 
3 
30 
0 
0 

Female 
No. of 
Events 

8 
5 
6 
1 
2 
1 
11 
0 
16 
8 
0 
2 
8 

Male Unknown 
No. of No. of 
Cases Cases 

58 24 
33 8 
66 29 
31 2 
3 0 
0 1 
43 2 
48 30 
17 4 
34 0 
20 3 
1 1 
1 0 
18 24 
90 32 
1 0 
0 0 

Male Unknown 
No. of No. of 
Events Events 

0 2 
29 0 
3 0 
5 0 
2 0 
3 0 
59 30 
1 2 
16 0 
38 1 
1 0 
4 2 
40 27 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 62. Myocarditis in Subjects of Unknown Age (N=153) 

Duration of eventb Up to 3 days 0 1 0 
n=3, median=1 day 3-91 days 2 0 0 
a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Fatal cases (3) 

There were 3 cases where subject age was unknown. Of them, one case reported a concurrent 
myocardial infarction that confounds the myocarditis diagnosis, and the other two cases 
presented too limited information precluding assessment. 

Subjects with booster dose 

Clinical Trial Data 

• Number of cases: none, compared to 1 case (0.15%) retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 411 (original [375], original + Omi BA.1 [17], original + Omi 
BA.4/BA.5 [19]) (0.1 % of 282,992 cases of the total PM dataset, 1.4 % of the 62,302 
subjects who received a booster dose), compared to 1682 cases (0.3%) retrieved in the 
PSUR #3. 

• Country /region of incidence (≥10): Germany (151), Japan (52), Canada (26), France 
(25), UK (24), US (17), Austria, Taiwan, Province of China (16 each), Hong Kong (14), 
Italy (10); the remaining 60 cases were distributed among 23 countries. 

• MC (213), NMC (198). 

• Subjects' gender: female (147), male (253), and unknown (11). 

• Subjects' age in years: n = 381, range: 12 — 96, mean: 43.4, median: 42.0. 

• Medical history (n = 177); the most frequently (>4) reported medical conditions included 
Hypertension (29), Seasonal allergy (20), Asthma (11), Hypersensitivity, Obesity (10 
each), Depression, Type 2 diabetes mellitus (9 each), Myocarditis (8), Drug 
hypersensitivity (7), Ex-tobacco user, Hypercholesterolaemia, Mite allergy (6 each), 
Prostate cancer (5). 

• COVID-19 Medical history (n = 17): COVID-19 (12), Suspected COVID-19 (3), 
Coronavirus infection, SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (>1): elasomeran, influenza vaccine inact SAG 4V, influenza 
vaccine inact SPLIT 4V, nivolumab (2 each) 

• Number of relevant events: 428. 

• Relevant event seriousness: all serious. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 62. Myocarditis in Subjects of Unknown Age (N=l53) 
Duration of eventb 

n=3, median=l day 
a. All serious occurrences. 
b. For those cases where the event resolved/resolved with sequelae. 

Fatal cases (3) 

0 
2 

1 0 
0 0 

There were 3 cases where subject age was unknown. Of them, one case reported a concurrent 
myocardial infarction that confounds the myocarditis diagnosis, and the other two cases 
presented too limited information precluding assessment. 

Subjects with booster dose 

Clinical Trial Data 

• Number of cases: none, compared to 1 case (0.15%) retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 411 (original [375], original + Omi BA.1 [17], original + Omi 
BA.4/BA.5 [19]) (0.1 % of282,992 cases of the total PM dataset, 1.4 % of the 62,302 
subjects who received a booster dose), compared to 1682 cases (0.3%) retrieved in the 
PSUR #3 . 

• Country /region of incidence (�:10): Germany (151), Japan (52), Canada (26), France 
(25), UK (24), US (17), Austria, Taiwan, Province of China (16 each), Hong Kong (14), 
Italy (10); the remaining 60 cases were distributed among 23 countries. 

• MC (213), NMC (198). 
• Subjects' gender: female (147), male (253), and unknown (11). 
• Subjects' age in years: n = 381, range: 12 - 96, mean: 43.4, median: 42.0. 
• Medical history (n = 177); the most frequently (>4) reported medical conditions included 

Hypertension (29), Seasonal allergy (20), Asthma (11), Hypersensitivity, Obesity (10 
each), Depression, Type 2 diabetes mellitus (9 each), Myocarditis (8), Drug 
hypersensitivity (7), Ex-tobacco user, Hypercholesterolaemia, Mite allergy (6 each), 
Prostate cancer (5). 

• COVID-19 Medical history (n = 17): COVID-19 (12), Suspected COVID-19 (3), 
Coronavirus infection, SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (> 1 ): elasomeran, influenza vaccine inact SAG 4V, influenza 
vaccine inact SPLIT 4V, nivolumab (2 each) 

• Number ofrelevant events: 428. 
• Relevant event seriousness: all serious. 
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• Reported relevant PTs: Myocarditis (349), Myopericarditis (73), Carditis, Eosinophilic 
myocarditis (2 each), Hypersensitivity myocarditis, Immune-mediated myocarditis (1 
each). 

• Relevant event outcome: fatal (21), resolved/resolving (163); resolved with sequelae (24), 
not resolved (115), unknown (105). 

• Most frequently co-reported PTs (>20): Chest pain (306), Dyspnoea (255), Fatigue (186), 
Pyrexia (148), Pericarditis (131), Palpitations (125), Arrhythmia (117), Chest discomfort 
(115), Dizziness (106), Headache (98), Tachycardia (97), Asthenia (81), Malaise (71), 
Interchange of vaccine products (67), Pericardial effusion (57), Troponin increased (57), 
Cardiac failure (54), Off label use (52), Myalgia (47), Angina pectoris (45), Nausea (44), 
Dyspnoea exertional (40), Inappropriate schedule of product administration, Pain (40 
each), Atrial fibrillation (35), Cough (34), Hypertension (32), Arthralgia, Exercise 
tolerance decreased (31 each), Chills (30), Heart rate increased, Pain in extremity, 
Vomiting (29 each), Paraesthesia (28), Syncope (27), Hyperhidrosis, Performance status 
decreased (26 each), Disturbance in attention (22), Diarrhoea, Immunisation, Limb 
discomfort, Myocardial infarction (21 each). 

The number of myocarditis cases occurred after a booster dose in each age group is reported 
in Table 63 below by gender. 
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Table 63. Myocarditis in Subjects who Received a Booster Dose 

Characteristics Original Booster 
No. of Cases 

Original +Omi BA.1 
No. of Cases 

Original +Omi 
BA.4/BA.5 
No. of cases 

F M U F M U F M U 

Age 
group 

0 to 17 years 6 42 1 0 3 0 0 1 0 

18 to 24 years 12 36 2 0 1 0 1 0 0 
25 to 29 years 5 21 1 1 0 0 0 2 0 
30 to 39 years 17 17 1 0 2 0 1 3 0 
40 years and older 90 95 1 6 3 0 7 4 0 
Unknown 1 22 5 0 1 0 0 0 0 
Total 131 233 11 7 10 0 9 10 0 

F=female; M=male; U=unlinown 

During the reporting period there were 122 cases of medically confirmed myocarditis with a 
latency 21 days or less in subjects receiving booster dose. Of the 122 cases, 93 cases were 
assessed as serious due to hospitalisation. In 100 cases myocarditis occurred within 1 week 
post vaccine administration. In most of these cases, the insufficient description of 
cardiovascular and/or non-cardiovascular medical history and the lack of diagnostic tests 
confirming the aetiologies of myocarditis preclude a clear causality assessment on an 
individual case basis. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

• Reported relevant PTs: Myocarditis (349), Myopericarditis (73), Carditis, Eosinophilic 
myocarditis (2 each), Hypersensitivity myocarditis, Immune-mediated myocarditis (1 
each). 

• Relevant event outcome: fatal (21 ), resolved/resolving (163); resolved with sequelae (24), 
not resolved ( 1 1 5), unknown (1 05). 

• Most frequently co-reported PTs (>20): Chest pain (306), Dyspnoea (255), Fatigue ( 1 86), 
Pyrexia (148), Pericarditis ( 131), Palpitations (125), Arrhythmia ( 1 1 7), Chest discomfort 
(1 1 5), Dizziness ( 1 06), Headache (98), Tachycardia (97), Asthenia (81 ), Malaise (71 ), 
Interchange of vaccine products (67), Pericardia! effusion (57), Troponin increased (57), 
Cardiac failure (54), Off label use (52), Myalgia (47), Angina pectoris (45), Nausea (44), 
Dyspnoea exertional ( 40), Inappropriate schedule of product administration, Pain ( 40 
each), Atrial fibrillation (35), Cough (34), Hypertension (32), Arthralgia, Exercise 
tolerance decreased (31 each), Chills (30), Heart rate increased, Pain in extremity, 
Vomiting (29 each), Paraesthesia (28), Syncope (27), Hyperhidrosis, Performance status 
decreased (26 each), Disturbance in attention (22), Diarrhoea, Immunisation, Limb 
discomfort, Myocardial infarction (21 each). 

The number of myocarditis cases occurred after a booster dose in each age group is reported 
in Table 63 below by gender. 

Table 63. Myocarditis in Subjects who Received a Booster Dose 
Characteristics Original Booster Original +Omi BA.1 Original +Omi 

No. of Cases No. of Cases BA.4/BA.5 
No. of cases 

F M u F M u F M u 

Age 0 to 17 years 6 42 1 0 3 0 0 1 0 
group 18 to 24 years 12 36 2 0 1 0 1 0 0 

25 to 29 years 5 21  1 1 0 0 0 2 0 
30 to 39 years 17 17 1 0 2 0 1 3 0 
40 years and older 90 95 1 6 3 0 7 4 0 
Unknown 1 22 5 0 1 0 0 0 0 
Total 1 3 1  233 1 1  7 10  0 9 10 0 

F=female; M=male; U=unknown 

During the reporting period there were 1 22 cases of medically confirmed myocarditis with a 
latency 21 days or less in subjects receiving booster dose. Of the 1 22 cases, 93 cases were 
assessed as serious due to hospitalisation. In 1 00 cases myocarditis occurred within 1 week 
post vaccine administration. In most of these cases, the insufficient description of 
cardiovascular and/or non-cardiovascular medical history and the lack of diagnostic tests 
confirming the aetiologies of myocarditis preclude a clear causality assessment on an 
individual case basis . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

16.3.1.1.2. Important Identified Risks — Pericarditis 

Search criteria5558 - PTs: Autoimmune pericarditis; Immune-mediated pericarditis; 
Pericarditis; Pericarditis adhesive; Pericarditis constrictive; Pleuropericarditis. 

Overall — All Ages 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 796 (original [776], original + Omi BA.1 [8], original + Omi 
BA.4/BA.5 [12]) (0.3% of 282,992 cases of the total PM dataset), compared to 4156 
cases (0.8%) retrieved in the PSUR #3. 

• Country/region of incidence: Canada (137), Australia (135), France (109), Germany (91), 
Italy (61), UK (43), US (32), New Zealand (23), Japan (21), Norway (17). The 
remaining 127 cases were distributed among 27 countries. 
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• Subjects' gender: female (410), male (362) and unknown (24). 

• Subjects' age in years: n = 683, range: 6 — 95, mean: 44.2, median: 43.0. 

• Medical history (n = 297); the most frequently (≥10) reported relevant medical history 
included Hypertension (43), Pericarditis (34), Asthma (17), Seasonal allergy (16), Drug 
hypersensitivity, Tobacco user (15 each), Atrial fibrillation, Depression (14 each), 
Hypothyroidism (13), Obesity (11), Dyslipidaemia, Gastrooesophageal reflux disease, 
Nontobacco user (10 each). 

• COVID-19 Medical history (n = 59): COVID-19 (50), Suspected COVID-19 (6), 
COVID-19 pneumonia, Post-acute COVID-19 syndrome (2 each), Coronavirus infection, 
SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (n=19 cases); relevant co-suspect medications included COVID-
19 vaccine NRVV AD (CHADOX1 NCOV-19) (3), COVID-19 vaccine, influenza 
vaccine inact SAG 4V (2 each), brodalumab, COVID-19 vaccine NRVV AD26 (JNJ 
78436735), COVID-19 vaccine prot. Subunit (NVX COV 2373), elasomeran, infliximab, 
influenza vaccine inact SPLIT 4V, ixekizumab, mepolizumab (1 each). 

• Number of relevant events: 798. 

• Relevant event seriousness: serious (798). 

58 In the upversioning to MedDRA to 25.1, a new PT was added (Immune-mediated pericarditis) which is 
now included in the evaluation of pericarditis. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

16.3.1.1.2. Important Identified Risks - Pericarditis 

Reporting Period 
19 June 2022 through 18 December 2022 

Search criteria55•58 - PTs: Autoimmune pericarditis; Immune-mediated pericarditis; 
Pericarditis; Pericarditis adhesive; Pericarditis constrictive; Pleuropericarditis. 

Overall - All Ages 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
• Number of cases: 796 (original [776], original + Omi BA.I [8], original + Omi 

BA.4/BA.5 [12]) (0.3% of 282,992 cases of the total PM dataset), compared to 4156 
cases (0.8%) retrieved in the PSUR #3. 

• Country/region of incidence: Canada (137), Australia (135), France (109), Germany (91), 
Italy (61), UK (43), US (32), New Zealand (23), Japan (21), Norway (17). The 
remaining 127 cases were distributed among 27 countries. 

• MC (450), NMC (346). 

• Subjects' gender: female (410), male (362) and unknown (24). 

• Subjects' age in years: n = 683, range: 6 - 95, mean: 44.2, median: 43.0. 

• Medical history (n = 297); the most frequently (2:10) reported relevant medical history 
included Hypertension (43), Pericarditis (34), Asthma (17), Seasonal allergy (16), Drug 
hypersensitivity, Tobacco user (15 each), Atrial fibrillation, Depression (14 each), 
Hypothyroidism (13), Obesity (11 ), Dyslipidaemia, Gastrooesophageal reflux disease, 
Nontobacco user (10 each). 

• COVID-19 Medical history (n = 59): COVID-19 (50), Suspected COVID-19 (6), 
COVID-19 pneumonia, Post-acute COVID-19 syndrome (2 each), Coronavirus infection, 
SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (n=19 cases); relevant co-suspect medications included COVID-
19 vaccine NRVV AD (CHADOXI NCOV-19) (3), COVID-19 vaccine, influenza 
vaccine inact SAG 4V (2 each), brodalumab, COVID-19 vaccine NRVV AD26 (JNJ 
78436735), COVID-19 vaccine prot. Subunit (NVX COV 2373), elasomeran, infliximab, 
influenza vaccine inact SPLIT 4V, ixekizumab, mepolizumab (1 each). 

• Number ofrelevant events: 798. 
• Relevant event seriousness: serious (798) . 

58 In the upversioning to MedDRA to 25.1, a new PT was added (Immune-mediated pericarditis) which is 
now included in the evaluation of pericarditis . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Reported relevant PTs: Pericarditis (787), Pleuropericarditis (6), Pericarditis constrictive 
(4), Autoimmune pericarditis (1). 

• Relevant event outcome56: fatal (4), resolved/resolving (303), resolved with sequelae 
(29), not resolved (249), unknown (218). 

Cumulatively, there were 10,727 cases of pericarditis which constitute 0.6% of the overall 
PM dataset (1,766,357). During the current reporting period, there were 796 cases that 
reported pericarditis which constitute 0.3% of 282,992 cases of the total PM dataset, and 
majority (92.5%) of these cases were spontaneously reported. Of these 796 cases, the 
majority of the cases (400 cases; 50.3%) were reported from adult population with the age 
group ranging from 30 to 64 years of age, where the female subjects (223 cases; 55.8%) were 
reported higher than the male subjects (170 cases; 42.5%). In the majority (776 cases; 97.5%) 
of the cases, the event of pericarditis was reported after the original booster dose and 
relatively less after the bivalent booster doses (original + Omi BA.1 or original + Omi 
BA.4/BA.5) (2.5%). 
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Upon review of these 796 cases, in 319 cases, the pericarditis events were confounded by 
co-suspect vaccines/medications (such as COVID-19 vaccine NRVV AD (CHADOX1 
NCOV-19), influenza vaccine inact SAG 4V, brodalumab, elasomeran, infliximab), or 
subject' s relevant medical history (e.g., COVID-19, hypertension, pericarditis, asthma) or 
co-reported conditions/events indicative of infections, neoplasms, thromboembolic or 
myocardial infarction events or the long time to onset of the pericarditis event 
post-vaccination (>21 days) that did not match a suspected vaccine induced events. There 
were 59 other cases involving elderly subjects which might be attributed to the subjects' age 
factor. When reported, in the majority (332) of the pericarditis events, the outcome was 
reported as either resolved, resolved with sequelae or resolving at the time of reporting. 
There were 4 cases reporting pericarditis events with a fatal outcome which are discussed in 
the age-stratified data. 

Based on the review of these cases reporting pericarditis events, there was no new significant 
safety information identified during the current reporting period. Hence, no label update is 
warranted based on the analysis of these cases. 

Age-stratified data59

Subjects aged less than 5 years 

Clinical Trial Data 

• Number of cases: none no cases were retrieved in the PSUR #3. 

59 Cases where the age was reported as 
- "Adolescent" (2 cases) were evaluated in the overall and in the 16-17 years of age groups, 
- "Adult" (52 cases) were evaluated in the overall and in the Age Unknown group; and 
- "Elderly" (7 cases) in the overall and in the ≥ 40 years of age groups. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Reported relevant PTs: Pericarditis (787), Pleuropericarditis (6), Pericarditis constrictive 
(4), Autoimmune pericarditis (1). 

• Relevant event outcome56 : fatal (4), resolved/resolving (303), resolved with sequelae 
(29), not resolved (249), unknown (218). 

Cumulatively, there were 10,727 cases ofpericarditis which constitute 0.6% of the overall 
PM dataset (1,766,357). During the current reporting period, there were 796 cases that 
reported pericarditis which constitute 0.3% of282,992 cases of the total PM dataset, and 
majority (92.5%) of these cases were spontaneously reported. Of these 796 cases, the 
majority of the cases (400 cases; 50.3%) were reported from adult population with the age 
group ranging from 30 to 64 years of age, where the female subjects (223 cases; 55.8%) were 
reported higher than the male subjects (170 cases; 42.5%). In the majority (776 cases; 97.5%) 
of the cases, the event of pericarditis was reported after the original booster dose and 
relatively less after the bivalent booster doses ( original + Omi BA. I or original + Omi 
BA.4/BA.5) (2.5% ). 

Upon review of these 796 cases, in 319 cases, the pericarditis events were confounded by 
co-suspect vaccines/medications (such as COVID-19 vaccine NRVV AD (CHADOXl 
NCOV-19), influenza vaccine inact SAG 4V, brodalumab, elasomeran, infliximab), or 
subject' s relevant medical history (e.g., COVID-19, hypertension, pericarditis, asthma) or 
co-reported conditions/events indicative of infections, neoplasms, thromboembolic or 
myocardial infarction events or the long time to onset of the pericarditis event 
post-vaccination (>21 days) that did not match a suspected vaccine induced events. There 
were 59 other cases involving elderly subjects which might be attributed to the subjects' age 
factor. When reported, in the majority (332) of the pericarditis events, the outcome was 
reported as either resolved, resolved with sequelae or resolving at the time ofreporting. 
There were 4 cases reporting pericarditis events with a fatal outcome which are discussed in 
the age-stratified data. 

Based on the review of these cases reporting pericarditis events, there was no new significant 
safety information identified during the current reporting period. Hence, no label update is 
warranted based on the analysis of these cases. 

Age-stratified data59 

Subjects aged less than 5 years 

Clinical Trial Data 

• Number of cases: none no cases were retrieved in the PSUR #3. 

59 Cases where the age was reported as 
- "Adolescent" (2 cases) were evaluated in the overall and in the 16-17 years of age groups, 
- "Adult" (52 cases) were evaluated in the overall and in the Age Unknown group; and 
- "Elderly" (7 cases) in the overall and in the � 40 years of age groups . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Post-Authorisation Data 

• Number of cases: none, compared to 1 case retrieved in the PSUR #3. 

Subjects aged 5 — 11 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
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• Number of cases: 6 (original [6]) (0.002 % of 282,992 cases of the total PM dataset, 0.1% 
of the 4991 subjects aged 5-11 years), compared to 30 cases (0.006%) retrieved in the 
PSUR #3. 

• Country/region of incidence: Canada (3), Australia, Spain, UK (1 each). 

• Subjects' age in year: n = 6, range: 6 — 11, mean: 8.5, median: 8.5. 

• Medical history: Bronchitis, Dermatitis atopic, Suffocation feeling (1 each). 

• COVID-19 Medical history: Suspected COVID-19 (1). 

• Co-suspect medications: none. 

• Most frequently co-reported PTs (≥2): Chest pain (4), Pyrexia (3), Abdominal pain, 
Palpitations (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below table. 

Table 64. Pericarditis in Subjects aged 5-11 years (N=6) 

Characteristics Female 
No. of Cases 

Male 
No. of Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 2 1 0 
No 1 2 0 

Relevant PTa Pericarditis 3 3 0 
Hospitalisation 
required/prolonged 

Yes 0 1 0 
No 3 2 0 

Relevant suspect dose Dose 1 2 2 0 
Dose 2 1 0 0 
Dose 3 0 1 0 

Original 3 3 0 
Female 

No. of Events 
Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=6 

1-5 days 1 0 0 
14-21 days 1 1 0 
32-60 days 1 0 0 
Unknown 0 2 0 

Event Outcome Resolved 2 1 0 
Resolving 0 0 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Post-Authorisation Data 

• Number of cases: none, compared to 1 case retrieved in the PSUR #3. 

Subjects aged 5 - 11 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 6 (original [6]) (0.002 % of 282,992 cases of the total PM dataset, 0.1 % 
of the 4991 subjects aged 5-1 1 years), compared to 30 cases (0.006%) retrieved in the 
PSUR #3. 

• Country/region of incidence: Canada (3), Australia, Spain, UK (1  each). 
• Subjects' age in year: n = 6, range: 6 - 1 1 , mean: 8.5, median: 8.5. 
• Medical history: Bronchitis, Dermatitis atopic, Suffocation feeling (1  each). 
• COVID-19 Medical history: Suspected COVID-19 ( 1 ). 
• Co-suspect medications: none. 
• Most frequently co-reported PTs (2:2): Chest pain ( 4), Pyrexia (3), Abdominal pain, 

Palpitations (2 each) . 

Pericarditis relevant data in this subgroup of subjects are summarised in the below table. 

Table 64. Pericarditis in Subjects aged 5-11 years (N=6) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 

Original 

Time to Onset 1-5 days 
n=6 14-21 days 

32-60 days 
Unknown 

Event Outcome Resolved 
Resolving 
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Female 
No. of Cases 

2 
1 
3 
0 
3 
2 
1 
0 
3 

Female 
No. of Events 

1 
1 
1 
0 
2 
0 

Male Unknown 
No. of Cases No. of 

Cases 
1 0 
2 0 
3 0 
1 0 
2 0 
2 0 
0 0 
1 0 
3 0 

Male Unknown 
No. of No. of 
Events Events 

0 0 
1 0 
0 0 
2 0 
1 0 
0 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 64. Pericarditis in Subjects aged 5-11 years (N=6) 

Unknown 1 2 0 
Duration of eventb 
n=1, median: NA 

4-6 days 1 0 0 

a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 

Subjects aged 12 — 15 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 15 (original [14], original + Omi BA.4/BA.5 [1]) (0.005 % of 282,992 
cases of the total PM dataset, 0.4 % of the 3997 subjects aged 12-15 years), compared to 
118 cases (0.02%) retrieved in the PSUR #3. 

• Country/region of incidence: Canada (3), Australia, Denmark, Japan, Taiwan, province of 
China (2 each), Chile, Latvia, Slovenia, US (1 each). 

• Subjects' age in years: n = 15, range: 12.0 - 15.0, mean: 13.9, median: 14.0. 

• Medical history (n = 3): Adenotonsillectomy, Dermatitis atopic, Familial risk factor, 
Headache, Hypersensitivity, Injection site pain, Long QT syndrome, Migraine, Mite 
allergy, Parasite stool test positive, Pneumonia, (1 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications: None. 

• Most frequently co-reported PTs (≥2): Chest pain, Myocarditis (6 each), Chest 
discomfort, Dyspnoea, Headache (3 each), Abdominal pain, Pyrexia, Tachycardia (2 
each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 65. 

Table 65. Pericarditis in Subjects aged 12-15 years (N=15) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 1 7 0 
No 3 4 0 

Relevant PTa Pericarditis 4 11 0 

Hospitalisation 
required/prolonged 

Yes 1 6 0 
No 3 5 0 

Relevant suspect dose Dose 1 1 2 0 
Dose 2 1 5 0 
Dose 3 2 3 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 64. Pericarditis in Subjects aged 5-11 years (N=6) 
Unknown 

Duration of eventb 4-6 days 
n=l, median: NA 
a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 

Subjects aged 12 - 15 years 

Clinical Trial Data 

1 
1 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

2 0 
0 0 

• Number of cases: 15 (original [14], original+ Omi BA.4/BA.5 [1]) (0.005 % of282,992 
cases of the total PM dataset, 0.4 % of the 3997 subjects aged 12-15 years), compared to 
118 cases (0.02%) retrieved in the PSUR #3. 

• Country/region of incidence: Canada (3), Australia, Denmark, Japan, Taiwan, province of 
China (2 each), Chile, Latvia, Slovenia, US (1 each). 

• Subjects' age in years: n = 15, range: 12.0 - 15.0, mean: 13.9, median: 14.0. 
• Medical history (n = 3): Adenotonsillectomy, Dermatitis atopic, Familial risk factor, 

Headache, Hypersensitivity, Injection site pain, Long QT syndrome, Migraine, Mite 
allergy, Parasite stool test positive, Pneumonia, (1 each). 

• COVID-19 Medical history: None. 
• Co-suspect medications: None. 
• Most frequently co-reported PTs (�2): Chest pain, Myocarditis (6 each), Chest 

discomfort, Dyspnoea, Headache (3 each), Abdominal pain, Pyrexia, Tachycardia (2 
each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 65. 

Table 65. Pericarditis in Subjects aged 12-15 years (N=15) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 

Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
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Female 
No. of Cases 

1 
3 
4 

1 
3 
1 
1 
2 

Male Unknown 
No. of No. of 
Cases Cases 

7 0 
4 0 
11 0 

6 0 
5 0 
2 0 
5 0 
3 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 65. Pericarditis in Subjects aged 12-15 years (N=15) 

Unknown 0 1 0 
Original 4 10 0 
Original + Omi BA.4/BA.5 0 1 0 

Female 
No. of Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=15 

1-5 days 0 7 0 
6-13 days 1 1 0 
32-60 days 0 1 0 
61-180 days 0 1 0 
181-365 1 0 0 
Unknown 2 1 0 

Event Outcome Not resolved 0 1 0 
Resolved 2 6 0 
Resolving 1 2 0 
Unknown 1 2 0 

Duration of eventb
n=5, median: 20 

7-10 days 0 2 0 
11-26 days 1 0 0 
27-57 days 0 1 0 
181-365 days 0 1 0 

a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 

Subjects aged 16 —17 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 11 (original [II]) (0.003 % of 282,992 cases of the total PM dataset, 
0.4% of the 3093 subjects aged 16-17 years), compared to 106 cases (0.02%) retrieved in 
the PSUR #3. 

• Country/region of incidence: Australia, Canada, Japan, Taiwan, province of China (2 
each), France, Italy, Malaysia (1 each). 

• Subjects' age in years: n = 9, range: 16 —17, mean: 16.7, median: 17.0. 

• Medical history (n = 3): Allergic respiratory disease, Depression, Food allergy, 
Hypersensitivity, Obesity, Orthostatic intolerance (1 each). 

• COVID-19 Medical history (n = 1): COVID-19 (1). 

• Co-suspect medications: None. 

• Most frequently co-reported PTs (≥2): Chest pain (5), Chest discomfort, Chills, Fatigue, 
Headache, Hyperhidrosis, Myocarditis, Myopericarditis, Pyrexia (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 66. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 65. Pericarditis in Subjects aged 12-15 years (N=l5) 
Unknown 

Original 
Original + Omi BA.4/BA.5 

Time to Onset 1-5 days 
n=15 6-13 davs 

32-60 days 
61-180 davs 
181-365 
Unknown 

Event Outcome Not resolved 
Resolved 
Resolving 
Unknown 

Duration of eventb 7-10 days 
n=5, median: 20 11-26 davs 

27-57 days 
181-365 days 

a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 

Subjects aged 16 - 17 years 

Clinical Trial Data 

0 
4 

0 
Female 

No. of Events 

0 
1 
0 
0 
1 
2 
0 
2 
1 
1 
0 
1 
0 
0 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

1 0 
10 0 
1 0 

Male Unknown 
No. of No. of 
Events Events 

7 0 
1 0 
1 0 
1 0 
0 0 
1 0 
1 0 
6 0 
2 0 
2 0 
2 0 
0 0 
1 0 
1 0 

• Number of cases: 11 (original [11]) (0.003 % of 282,992 cases of the total PM dataset, 
0.4% of the 3093 subjects aged 16-17 years), compared to 106 cases (0.02%) retrieved in 
the PSUR #3. 

• Country/region of incidence: Australia, Canada, Japan, Taiwan, province of China (2 
each), France, Italy, Malaysia (1 each). 

• Subjects' age in years: n = 9, range: 16 - 17, mean: 16.7, median: 17.0. 
• Medical history (n = 3): Allergic respiratory disease, Depression, Food allergy, 

Hypersensitivity, Obesity, Orthostatic intolerance (1 each). 
• COVID-19 Medical history (n = 1): COVID-19 (1). 
• Co-suspect medications: None . 
• Most frequently co-reported PTs (�2): Chest pain (5), Chest discomfort, Chills, Fatigue, 

Headache, Hyperhidrosis, Myocarditis, Myopericarditis, Pyrexia (2 each). 
Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 66 . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 66. Pericarditis in Subjects aged 16-17 years (N=11) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 3 5 0 
No 2 1 0 

Relevant PTa Pericarditis 5 6 0 
Hospitalisation 
required/prolonged 

Yes 1 3 0 
No 4 3 0 

Relevant suspect dose Dose 1 2 0 0 
Dose 2 2 2 0 
Dose 3 1 3 0 
Unknown 0 1 0 

Original 5 6 0 
Female 

No. of Events 
Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=11 

< 24 hours 1 1 0 
1-5 days 1 2 0 
14-21 days 0 1 0 
22-31 days 1 0 0 
61-180 days 1 0 0 
Unknown 1 2 0 

Event Outcome Resolved 3 2 0 
Resolved with sequelae 0 1 0 
Resolving 2 2 0 
Unknown 0 1 0 

Duration of eventb 
n=1, median: NA 

58-180 days 0 1 0 

a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 66. Pericarditis in Subjects aged 16-17 years (N=ll) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Unknown 

Original 

Time to Onset < 24 hours 
n=l l  1-5 days 

14-21 davs 
22-31 days 
61-180 davs 
Unknown 

Event Outcome Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of eventb 58-180 days 
n=l ,  median: NA 
a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 
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Female Male Unknown 
No. of Cases No. of No. of 

Cases Cases 
3 5 0 
2 1 0 
5 6 0 
1 3 0 
4 3 0 
2 0 0 
2 2 0 
1 3 0 
0 1 0 
5 6 0 

Female Male Unknown 
No. of Events No. of No. of 

Events Events 
1 1 0 
1 2 0 
0 1 0 
1 0 0 
1 0 0 
1 2 0 
3 2 0 
0 1 0 
2 2 0 
0 1 0 
0 1 0 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Subjects aged 18 — 24 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 67 (original [67]) (0.02 % of 282,992 cases of the total PM dataset, 
0.4% of the 18,410 subjects aged 18-24 years), compared to 479 cases (0.09%) retrieved 
in the PSUR #3. 
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• Country/region of incidence: Australia (17), France (14), Germany (8), Canada, New 
Zealand, US (4 each), Hong Kong, Italy (3 each), Sweden (2), Austria, Denmark, Japan, 
Malaysia, Norway, Poland, Taiwan, Province of China, UK (1 each). 

• Subjects' age in years: n = 67, range: 18 — 24, mean: 21.4, median: 22.0. 

• Medical history (n = 15): Allergy to animal (2), Abdominal pain, Asthma, Autism 
spectrum disorder, Autoimmune thyroiditis, Back pain, Body mass index, Body surface 
area, Childhood asthma, Colitis ulcerative, Depression, Dermatitis atopic, Diarrhoea, 
Eosinophilic oesophagitis, Fibromyalgia, Food allergy, Fracture, Gilbert's syndrome, 
HELLP syndrome, Histamine intolerance, Hormonal contraception, Hypersensitivity, 
Hypothermia, Milk allergy, Movement disorder, Neck pain, Pericardial disease, 
Physiotherapy, Polycystic ovaries, Road traffic accident, Seasonal allergy, Tobacco user, 
Vitiligo (1 each). 

• COVID-19 Medical history (n = 2): COVID-19 (2). 

• Co-suspect medications (n= 1 case): ethinylestradiol/levonorgestrel (1). 

• Most frequently co-reported PTs (≥2): Chest pain (24), Dyspnoea (17), Myocarditis (10), 
Fatigue (9), Palpitations (8), Dizziness, Pericardial effusion (7 each), Tachycardia (6), 
Asthenia (5), Arrhythmia, Chest discomfort, Insomnia, Paraesthesia, Pyrexia (4 each), 
Angina pectoris, Malaise, Pleurisy (3 each), Abdominal pain, Anxiety, Cough, Decreased 
appetite, Dyspnoea exertional, Electrocardiogram abnormal, Exercise tolerance 
decreased, Haematuria, Headache, Hypoaesthesia, Influenza like illness, Lip swelling, 
Loss of personal independence in daily activities, Lymphadenopathy, Myalgia, Nausea, 
Pain in extremity, Periorbital swelling, Peripheral swelling, Presyncope, Rash, Sinus 
tachycardia, Troponin increased (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 67. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Subjects aged 18 - 24 years 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 67 (original [67]) (0.02 % of282,992 cases of the total PM dataset, 
0.4% of the 18,410 subjects aged 18-24 years), compared to 479 cases (0.09%) retrieved 
in the PSUR #3. 

• Country/region of incidence: Australia (17), France (14), Germany (8), Canada, New 
Zealand, US (4 each), Hong Kong, Italy (3 each), Sweden (2), Austria, Denmark, Japan, 
Malaysia, Norway, Poland, Taiwan, Province of China, UK (1 each). 

• Subjects' age in years: n = 67, range: 18 - 24, mean: 21 .4, median: 22.0. 
• Medical history (n = 15): Allergy to animal (2), Abdominal pain, Asthma, Autism 

spectrum disorder, Autoimmune thyroiditis, Back pain, Body mass index, Body surface 
area, Childhood asthma, Colitis ulcerative, Depression, Dermatitis atopic, Diarrhoea, 
Eosinophilic oesophagitis, Fibromyalgia, Food allergy, Fracture, Gilbert's syndrome, 
HELLP syndrome, Histamine intolerance, Hormonal contraception, Hypersensitivity, 
Hypothermia, Milk allergy, Movement disorder, Neck pain, Pericardia! disease, 
Physiotherapy, Polycystic ovaries, Road traffic accident, Seasonal allergy, Tobacco user, 
Vitiligo (1 each). 

• COVID-19 Medical history (n = 2): COVID-19 (2) . 
• Co-suspect medications (n= 1 case): ethinylestradiol/levonorgestrel ( 1). 
• Most frequently co-reported PTs (2::2): Chest pain (24), Dyspnoea (17), Myocarditis (10), 

Fatigue (9), Palpitations (8), Dizziness, Pericardia! effusion (7 each), Tachycardia (6), 
Asthenia (5), Arrhythmia, Chest discomfort, Insomnia, Paraesthesia, Pyrexia (4 each), 
Angina pectoris, Malaise, Pleurisy (3 each), Abdominal pain, Anxiety, Cough, Decreased 
appetite, Dyspnoea exertional, Electrocardiogram abnormal, Exercise tolerance 
decreased, Haematuria, Headache, Hypoaesthesia, Influenza like illness, Lip swelling, 
Loss of personal independence in daily activities, Lymphadenopathy, Myalgia, Nausea, 
Pain in extremity, Periorbital swelling, Peripheral swelling, Presyncope, Rash, Sinus 
tachycardia, Troponin increased (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 67. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 67. Pericarditis in Subjects aged 18-24 years (N=67) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 14 26 0 
No 10 16 0 

Relevant PTa Pericarditis 24 42 0 
Hospitalisation 
required/prolonged 

Yes 5 16 1 
No 19 26 0 

Relevant suspect dose Dose 1 9 16 0 
Dose 2 6 13 0 
Dose 3 9 9 0 
Unknown 0 4 1 

Original 24 42 1 
Female 

No. of Events 
Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=67 

< 24 hours 2 3 0 
1-5 days 5 11 0 
6-13 days 4 2 0 
14-21 days 1 4 0 
22-31 days 0 2 0 
32-60 days 1 0 0 
61-180 days 2 2 0 
181-365 days 1 2 0 
Unknown 8 16 1 

Event Outcome Not resolved 6 12 0 
Resolved 3 9 0 
Resolved with sequelae 2 1 0 
Resolving 6 5 0 
Unknown 7 15 1 

Duration of eventb 
n=5, median: 34 

7-10 days 0 1 0 

27-57 days 2 1 0 

58-180 days 1 0 0 
a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 67. Pericarditis in Subjects aged 18-24 years (N=67) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Unknown 

Original 

Time to Onset < 24 hours 
n=67 1-5 days 

6-13 davs 
14-21 days 
22-31 davs 
32-60 days 
61-180 davs 
181-365 days 
Unknown 

Event Outcome Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of eventb 7-10 days 
n=5, median: 34 27-57 days 

58-180 days 
a. All serious occurrences. 
b. For those cases where the event resolved or resolved with sequelae. 
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Female Male Unknown 
No. of Cases No. of No. of 

Cases Cases 
14 26 0 
10 16 0 
24 42 0 
5 16 1 
19 26 0 
9 16 0 
6 13 0 
9 9 0 
0 4 1 

24 42 1 
Female Male Unknown 

No. of Events No. of No. of 
Events Events 

2 3 0 
5 1 1  0 
4 2 0 
1 4 0 
0 2 0 
1 0 0 
2 2 0 
1 2 0 
8 16 1 
6 12 0 
3 9 0 
2 1 0 
6 5 0 
7 15 1 
0 1 0 
2 1 0 
1 0 0 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Subjects aged 25 — 29 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 79 (original [79]) (0.03 % of 282,992 cases of the total PM dataset, 
0.4% of the 21,841 subjects aged 25-29 years), compared to 417 cases (0.08%) retrieved 
in the PSUR #3. 
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• Country/region of incidence: Australia (30), France, Germany (11 each), UK (4), Canada, 
Italy, Sweden (3 each), Japan (2), Austria, Belgium, Denmark, Hong Kong, Israel, 
Luxembourg, Netherlands, New Zealand, Poland, South Africa, Spain and US (1 each). 

• Subjects' age in years: n = 79, range: 25 — 29, mean: 26.8, median: 27.0. 

• Medical history (n = 24): the medical conditions reported more than once included 
Seasonal allergy (4), Acne, Anorexia nervosa, Antiphospholipid syndrome, Arthritis, 
Deep vein thrombosis, Drug hypersensitivity, Endometriosis, Myocarditis, Ovarian cyst 
ruptured, Pericarditis, Pulmonary embolism (2 each). 

• COVID-19 Medical history (n = 8): COVID-19 (6), Suspected COVID-19 (2). 

• Co-suspect medications (n= 4 cases): COVID-19 vaccine, escitalopram, influenza 
vaccine inact SPLIT 4V, ixekizumab (1 each). 

• Most frequently co-reported PTs (≥2): Chest pain (31), Dyspnoea (25), Myocarditis (16), 
Palpitations (14), Chest discomfort, Fatigue (13 each), Pericardial effusion (8), Dizziness 
(7), Pain, Pyrexia (6 each), Angina pectoris (5), Arrhythmia, Arthralgia, Cough, COVID-
19, Drug ineffective, Heart rate increased, Pain in extremity, Pulmonary embolism (4 
each), Asthenia, Back pain, Chills, Dyspepsia, Electrocardiogram abnormal, Exercise 
tolerance decreased, Feeling abnormal, Headache, Malaise, Nausea, Pain in jaw, Pleural 
effusion, Syncope, Tachycardia, Tremor (3 each), Adjusted calcium increased, Anion gap 
increased, Anxiety, Aspartate aminotransferase increased, Bilirubin conjugated increased, 
Blood albumin increased, Blood calcium increased, Blood lactate dehydrogenase 
increased, Blood pressure increased, Burning sensation, Cardiac disorder, Concomitant 
disease aggravated, Depression, Diarrhoea, Emotional distress, Extrasystoles, 
Haematocrit increased, Human chorionic gonadotrophins decreased, Hypoaesthesia, 
Inappropriate schedule of product administration, Lethargy, Lymphadenopathy, Mitral 
valve incompetence, Oxygen saturation decreased, Panic attack, Paraesthesia, 
Presyncope, Protein total increased, Pruritus, Pulmonary valve incompetence, Red blood 
cell count increased, Sinus rhythm, Tinnitus, Tricuspid valve incompetence, Troponin 
increased (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 68. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Subjects aged 25 - 29 years 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 79 ( original [79]) (0.03 % of 282,992 cases of the total PM dataset, 
0.4% of the 21,841 subjects aged 25-29 years), compared to 417 cases (0.08%) retrieved 
in the PSUR #3. 

• Country/region of incidence: Australia (30), France, Germany (11 each), UK (4), Canada, 
Italy, Sweden (3 each), Japan (2), Austria, Belgium, Denmark, Hong Kong, Israel, 
Luxembourg, Netherlands, New Zealand, Poland, South Africa, Spain and US (1 each). 

• Subjects' age in years: n = 79, range: 25 - 29, mean: 26.8, median: 27.0. 
• Medical history (n = 24): the medical conditions reported more than once included 

Seasonal allergy (4), Acne, Anorexia nervosa, Antiphospholipid syndrome, Arthritis, 
Deep vein thrombosis, Drug hypersensitivity, Endometriosis, Myocarditis, Ovarian cyst 
ruptured, Pericarditis, Pulmonary embolism (2 each). 

• COVID-19 Medical history (n = 8): COVID-19 (6), Suspected COVID-19 (2). 
• Co-suspect medications (n= 4 cases): COVID-19 vaccine, escitalopram, influenza 

vaccine inact SPLIT 4V, ixekizumab ( 1  each). 
• Most frequently co-reported PTs (�2): Chest pain (31), Dyspnoea (25), Myocarditis ( 16), 

Palpitations (14), Chest discomfort, Fatigue (13 each), Pericardia! effusion (8), Dizziness 
(7), Pain, Pyrexia (6 each), Angina pectoris (5), Arrhythmia, Arthralgia, Cough, COVID-
19, Drug ineffective, Heart rate increased, Pain in extremity, Pulmonary embolism ( 4 
each), Asthenia, Back pain, Chills, Dyspepsia, Electrocardiogram abnormal, Exercise 
tolerance decreased, Feeling abnormal, Headache, Malaise, Nausea, Pain in jaw, Pleural 
effusion, Syncope, Tachycardia, Tremor (3 each), Adjusted calcium increased, Anion gap 
increased, Anxiety, Aspartate aminotransferase increased, Bilirubin conjugated increased, 
Blood albumin increased, Blood calcium increased, Blood lactate dehydrogenase 
increased, Blood pressure increased, Burning sensation, Cardiac disorder, Concomitant 
disease aggravated, Depression, Diarrhoea, Emotional distress, Extrasystoles, 
Haematocrit increased, Human chorionic gonadotrophins decreased, Hypoaesthesia, 
Inappropriate schedule of product administration, Lethargy, Lymphadenopathy, Mitral 
valve incompetence, Oxygen saturation decreased, Panic attack, Paraesthesia, 
Presyncope, Protein total increased, Pruritus, Pulmonary valve incompetence, Red blood 
cell count increased, Sinus rhythm, Tinnitus, Tricuspid valve incompetence, Troponin 
increased (2 each) . 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 68 . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 68. Pericarditis in Subjects aged 25-29 years (N=79) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 29 18 1 
No 16 13 2 

Relevant PTa Pericarditis 45 31 3 
Pleuropericarditis 1 0 0 

Hospitalisation 
required/prolonged 

Yes 8 4 1 
No 38 27 2 

Relevant suspect dose Dose 1 21 10 0 
Dose 2 13 11 1 
Dose 3 8 5 0 
Dose 4 1 0 0 
Unknown 2 5 2 

Original 45 31 3 
Female 

No. of Events 
Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=81" 

< 24 hours 4 1 0 
1-5 days 9 7 0 
6-13 days 11 5 1 
14-21 days 0 2 0 
22-31 days 3 1 0 
32-60 days 2 4 0 
181-375 days 4 2 0 
Unknown 13 10 2 

Event Outcome" Not resolved 17 9 0 
Resolved 8 9 0 
Resolved with sequelae 0 2 0 
Resolving 6 3 1 
Unknown 15 9 2 

Duration of eventc 
n=4, median: 184 

Up to 3 days 1 0 0 
27-57 days 1 0 0 
181-365 days 0 2 0 

a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 68. Pericarditis in Subjects aged 25-29 years (N=79) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Pleurooericarditis 

Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Dose 4 
Unknown 

Original 

Time to Onset < 24 hours 
n=81b 1-5 days 

6-13 davs 
14-21 days 
22-31 davs 
32-60 days 
181-375 davs 
Unknown 

Event Outcomeb Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of event" Up to 3 days 
n=4, median: 184 27-57 days 

181-365 davs 
a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 
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Female Male Unknown 
No. of Cases No. of No. of 

Cases Cases 
29 18 1 
16 13 2 
45 31 3 
1 0 0 
8 4 1 

38 27 2 
21 10 0 
13 1 1  1 
8 5 0 
1 0 0 
2 5 2 
45 31 3 

Female Male Unknown 
No. of Events No. of No. of 

Events Events 
4 1 0 
9 7 0 
1 1  5 1 
0 2 0 
3 1 0 
2 4 0 
4 2 0 
13 10  2 
17 9 0 
8 9 0 
0 2 0 
6 3 1 
15 9 2 
1 0 0 
1 0 0 
0 2 0 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Subjects aged 30 — 39 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
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• Number of cases: 133 (original [131], original + Omi BA.1 [2]) (0.05 % of 282,992 cases 
of the total PM dataset, 0.3% of the 50,039 subjects aged 30-39), compared to 940 cases 
(0.2%) retrieved in the PSUR #3. 

• Country/region of incidence: Australia (32), Canada (26), France (22), Germany (13), 
Italy (10), UK (7), Austria, Belgium, Denmark, Malaysia (3 each). 

• Subjects' age in years: n = 133, range: 30 — 39, mean: 34.6, median: 35.0. 

• Medical history (n = 39): the medical conditions reported more than once included the 
PTs Pericarditis (8), Seasonal allergy, Tobacco user (5 each), Endometriosis (3), 
Autoimmune disorder, Autoimmune thyroiditis, Caesarean section, Mite allergy (2 each). 

• COVID-19 Medical history (n = 15): COVID-19 (13), Suspected COVID-19 (2). 

• Co-suspect medications (n=2): COVID-19 vaccine NRVV AD (CHADOXI NCOV-19) 
(2 each). 

• Most frequently co-reported PTs (≥2%): Chest pain (51), Dyspnoea (32), Fatigue (27), 
Palpitations (17), Pericardial effusion (13), Chest discomfort, Myocarditis (12 each), 
Tachycardia (10), Pain (9), Asthenia (8), Headache, Myalgia, Off label use (7 each), 
Dizziness, Lymphadenopathy, Malaise, Pain in extremity, Pyrexia (6 each), Cough, 
Inappropriate schedule of product administration (5 each), Dyspnoea exertional, Exercise 
tolerance decreased, Heart rate increased, Hyperhidrosis, Immunisation, Interchange of 
vaccine products, Paraesthesia (4 each), Angina pectoris, Anxiety, Arrhythmia, 
Arthralgia, Back pain, Chills, Electrocardiogram abnormal, Electrocardiogram ST 
segment elevation, Hypothermia, Loss of personal independence in daily activities, 
Post-acute COVID-19 syndrome, Postural orthostatic tachycardia syndrome, Troponin 
increased (3 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in below Table 69. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Subjects aged 30 - 39 years 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 133 (original [131], original + Omi BA.1 [2]) (0.05 % of 282,992 cases 
of the total PM dataset, 0.3% of the 50,039 subjects aged 30-39), compared to 940 cases 
(0.2%) retrieved in the PSUR #3. 

• Country/region of incidence: Australia (32), Canada (26), France (22), Germany (13), 
Italy (10), UK (7), Austria, Belgium, Denmark, Malaysia (3 each). 

• Subjects' age in years: n = 133, range: 30 - 39, mean: 34.6, median: 35.0. 
• Medical history (n = 39): the medical conditions reported more than once included the 

PTs Pericarditis (8), Seasonal allergy, Tobacco user (5 each), Endometriosis (3), 
Autoimmune disorder, Autoimmune thyroiditis, Caesarean section, Mite allergy (2 each). 

• COVID-19  Medical history (n = 15): COVID-19  (13), Suspected COVID-19  (2). 
• Co-suspect medications (n=2): COVID-19 vaccine NRVV AD (CHADOXl NCOV-19) 

(2 each). 
• Most frequently co-reported PTs (�2%): Chest pain (51 ), Dyspnoea (32), Fatigue (27), 

Palpitations (17), Pericardia! effusion (13), Chest discomfort, Myocarditis (12 each), 
Tachycardia ( 10), Pain (9), Asthenia (8), Headache, Myalgia, Off label use (7 each), 
Dizziness, Lymphadenopathy, Malaise, Pain in extremity, Pyrexia (6 each), Cough, 
Inappropriate schedule of product administration (5 each), Dyspnoea exertional, Exercise 
tolerance decreased, Heart rate increased, Hyperhidrosis, Immunisation, Interchange of 
vaccine products, Paraesthesia (4 each), Angina pectoris, Anxiety, Arrhythmia, 
Arthralgia, Back pain, Chills, Electrocardiogram abnormal, Electrocardiogram ST 
segment elevation, Hypothermia, Loss of personal independence in daily activities, 
Post-acute COVID-19 syndrome, Postural orthostatic tachycardia syndrome, Troponin 
increased (3 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in below Table 69. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 69. Pericarditis in Subjects aged 30-39 years (N=133) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 40 36 2 
No 22 31 2 

Relevant PTa Pericarditis 61 67 4 
Pleuropericarditis 1 0 0 

Hospitalisation 
required/prolonged 

Yes 18 14 1 
No 44 54 3 

Relevant suspect dose Dose 1 26 29 2 
Dose 2 18 19 1 
Dose 3 10 10 0 
Dose 4 2 4 0 
Unknown 6 5 1 

Original 61 66 4 
Original + Omi BA.1 1 1 0 

Female 
No. of Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=135" 

< 24 hours 2 8 0 
1-5 days 14 13 0 
6-13 days 9 8 0 
14-21 days 5 4 1 
22-31 days 0 1 0 
32-60 days 3 2 0 
61-180 days 2 5 0 
181-365 days 0 4 0 
≥ 366 days 0 1 0 
Unknown 28 22 3 

Event Outcome" Not resolved 20 34 0 
Resolved 12 10 0 
Resolved with sequelae 6 1 0 
Resolving 12 10 0 
Unknown 13 13 4 

Duration of event' 
n=5, median: 65 

4-6 days 0 1 0 
11-26 days 0 1 0 
58-180 days 1 1 0 
181-365 days 1 0 0 

a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 69. Pericarditis in Subjects aged 30-39 years (N=l33) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Pleurooericarditis 

Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Dose 4 
Unknown 

Original 
Original + Orni BA.1 

Time to Onset :'.S 24 hours 
n=135b 1-5 davs 

6-13 days 
14-21 davs 
22-31 days 
32-60 davs 
61-180 days 
181-365 davs 
� 366 days 
Unknown 

Event Outcomeb Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 

Duration of event" 4-6 days 
n=5, median: 65 11-26 days 

58-180 days 
181-365 days 

a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 
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Female Male Unknown 
No. of Cases No. of No. of 

Cases Cases 
40 36 2 
22 31 2 
61 67 4 
1 0 0 
18 14 1 
44 54 3 
26 29 2 
18 19 1 
10  10  0 
2 4 0 
6 5 1 
61 66 4 
1 1 0 

Female Male Unknown 
No. of Events No. of No. of 

Events Events 
2 8 0 
14 1 3  0 
9 8 0 
5 4 1 
0 1 0 
3 2 0 
2 5 0 
0 4 0 
0 1 0 
28 22 3 
20 34 0 
12 10  0 
6 1 0 
12 10  0 
1 3  1 3  4 
0 1 0 
0 1 0 
1 1 0 
1 0 0 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Subjects aged >40 years 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 381 (original [365], original + Omi BA.1 [6], original + Omi 
BA.4/BA.5 [10]) (0.1 % of 282,992 cases of the total PM dataset, 0.3% of the 149,203 
subjects > 40 years), compared to 1756 cases (0.3%) retrieved in the PSUR #3. 

• Country/region of incidence: France (57), Germany (50), Australia (47), Italy (42), 
Canada (39), UK (24), New Zealand, Norway (16 each), US (15), Greece (11), Japan, 
Sweden (10 each), Denmark (9), Austria, Netherlands (7 each), Portugal (5), Brazil, 
Poland (3 each), Belgium, Spain (2 each), Finland, Ireland, Luxembourg, Malaysia, 
Mexico, Switzerland (1 each). 

• Subjects' age in years: n = 374, range: 40 — 95, mean: 57.9, median: 55.0. 
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) • Medical history (n = 171): the medical conditions reported more than 5 times included 

PTs Hypertension (39), Pericarditis (14), Atrial fibrillation (13), Hypothyroidism (11), 
Asthma, Dyslipidaemia (10 each), Depression, Gastrooesophageal reflux disease, 
Non-tobacco user (9 each), Diabetes mellitus, Drug hypersensitivity, Obesity (8 each), 
Tobacco user, Type 2 diabetes mellitus (7 each), Hypercholesterolaemia, Osteoporosis, 
Seasonal allergy (6 each). 

• COVID-19 Medical history (n = 28): COVID-19 (25), COVID-19 pneumonia, Post-acute 
COVID-19 syndrome (2 each), Coronavirus infection, Suspected COVID-19 (1 each). 

• Co-suspect medications (n= 12): duloxetine, influenza vaccine inact SAG 4V (2 each), 
apixaban, brodalumab, COVID-19 vaccine, COVID-19 vaccine NRVV AD26 (JNJ 
78436735), COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19), COVID-19 vaccine 
Prot. Subunit (NVX COV 2373), elasomeran, infliximab, mepolizumab (1 each). 

• Most frequently co-reported PTs (≥2%): Chest pain (121), Dyspnoea (81), Pericardial 
effusion (63), Fatigue (59), Myocarditis (50), Palpitations (47), Chest discomfort (43), 
Pyrexia (30), Tachycardia (27), Asthenia (25), Dizziness, Off label use, Pleural effusion 
(21 each), Interchange of vaccine products, Myalgia, Nausea, Pain (19 each), Malaise 
(17), Dyspnoea exertional, Headache, Pain in extremity (16 each), Cough, Paraesthesia 
(15 each), Arthralgia, Atrial fibrillation, Immunisation (14 each), Disturbance in 
attention, Inappropriate schedule of product administration (13 each), Arrhythmia, 
General physical health deterioration (12 each), Influenza like illness (11), Back pain, 
Hyperhidrosis, Syncope (10 each), Feeling abnormal, Pleurisy, Pneumonia (9 each), 
Angina pectoris, Anxiety, Cardiac failure, C-reactive protein increased, Hypertension, 
Muscular weakness, Myopericarditis, Tremor, Vomiting (8 each), Abdominal pain upper, 
Blood pressure increased, Condition aggravated, Exercise tolerance decreased, Heart rate 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Subjects aged >40 years 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 38 1 (original [365], original + Omi BA.I [6], original+ Omi 
BA.4/BA.5 [10]) (0.1 % of282,992 cases of the total PM dataset, 0.3% of the 149,203 
subjects 2:: 40 years), compared to 1756 cases (0.3%) retrieved in the PSUR #3. 

• Country/region of incidence: France (57), Germany (50), Australia (47), Italy (42), 
Canada (39), UK (24), New Zealand, Norway (16 each), US (15), Greece (11), Japan, 
Sweden ( 10  each), Denmark (9), Austria, Netherlands (7 each), Portugal (5), Brazil, 
Poland (3 each), Belgium, Spain (2 each), Finland, Ireland, Luxembourg, Malaysia, 
Mexico, Switzerland ( 1 each). 

• Subjects' age in years: n = 374, range: 40 - 95, mean: 57.9, median: 55.0. 

• Medical history (n = 171 ): the medical conditions reported more than 5 times included 
PTs Hypertension (39), Pericarditis ( 1 4), Atrial fibrillation ( 13), Hypothyroidism ( 1 1 ), 
Asthma, Dyslipidaemia (10 each), Depression, Gastrooesophageal reflux disease, 
Non-tobacco user (9 each), Diabetes mellitus, Drug hypersensitivity, Obesity (8 each), 
Tobacco user, Type 2 diabetes mellitus (7 each), Hypercholesterolaemia, Osteoporosis, 
Seasonal allergy (6 each) . 

• COVID-19  Medical history (n = 28): COVID-19  (25), COVID-19  pneumonia, Post-acute 
COVID-19 syndrome (2 each), Coronavirus infection, Suspected COVID-19 (1 each) . 

• Co-suspect medications (n= 12): duloxetine, influenza vaccine inact SAG 4V (2 each), 
apixaban, brodalumab, COVID-19  vaccine, COVID-19  vaccine NRVV AD26 (JNJ 
78436735), COVID-19 vaccine NRVV AD (CHADOXl NCOV-19), COVID-19 vaccine 
Prot. Subunit (NVX COV 2373), elasomeran, infliximab, mepolizumab ( 1  each). 

• Most frequently co-reported PTs (2::2%): Chest pain ( 121), Dyspnoea (8 1 ), Pericardia! 
effusion (63), Fatigue (59), Myocarditis (50), Palpitations (47), Chest discomfort (43), 
Pyrexia (30), Tachycardia (27), Asthenia (25), Dizziness, Off label use, Pleural effusion 
(21 each), Interchange of vaccine products, Myalgia, Nausea, Pain (19 each), Malaise 
( 17), Dyspnoea exertional, Headache, Pain in extremity ( 16  each), Cough, Paraesthesia 
(15 each), Arthralgia, Atrial fibrillation, Immunisation (14 each), Disturbance in 
attention, Inappropriate schedule of product administration ( 13  each), Arrhythmia, 
General physical health deterioration (12 each), Influenza like illness (11 ), Back pain, 
Hyperhidrosis, Syncope ( 10  each), Feeling abnormal, Pleurisy, Pneumonia (9 each), 
Angina pectoris, Anxiety, Cardiac failure, C-reactive protein increased, Hypertension, 
Muscular weakness, Myopericarditis, Tremor, Vomiting (8 each), Abdominal pain upper, 
Blood pressure increased, Condition aggravated, Exercise tolerance decreased, Heart rate 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

increased, Impaired work ability, Insomnia (7 each), Chills, Decreased appetite, 
Dyspepsia, Gait disturbance, Loss of personal independence in daily activities, 
Lymphadenopathy, Memory impairment, Tinnitus (6 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in Table 70 below. 

Table 70. Pericarditis in Subjects aged ≥ 40 years (N=381) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 128 89 3 
No 90 71 0 

Relevant PTa Autoimmune pericarditis 1 0 0 
Pericarditis 214 156 3 
Pericarditis constrictive 0 4 0 
Pleuropericarditis 4 0 0 

Hospitalisation 
required/prolonged 

Yes 68 60 2 
No 151 100 1 

Relevant suspect dose Dose 1 58 38 1 
Dose 2 59 43 1 
Dose 3 61 52 0 
Dose 4 18 11 0 
Dose 5 2 1 0 
Dose 6 1 0 0 
Unknown 19 15 1 

Original 208 154 3 
Original + Omi BA.1 4 2 0 
Original + Omi BA.4/BA.5 6 4 0 

Female 
No. of Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=385b

< 24 hours 15 7 0 
1-5 days 29 25 0 
6-13 days 29 15 0 
14-21 days 17 9 0 
22-31 days 10 8 2 
32-60 days 11 8 1 
61-180 days 11 16 0 
181-365 days 13 10 0 
≥ 366 days 1 1 0 
Unknown 83 64 0 

Event Outcome" Fatal 2 2 0 
Not resolved 77 47 0 
Resolved 34 39 1 
Resolved with sequelae 10 6 0 
Resolving 45 32 0 
Unknown 51 37 2 

Duration of eventc 
n= 22, median: 100 

Up to 3 days 0 0 1 
4-6 days 0 1 0 
7-10 days 0 2 0 
11-26 days 1 0 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

increased, Impaired work ability, Insomnia (7 each), Chills, Decreased appetite, 
Dyspepsia, Gait disturbance, Loss of personal independence in daily activities, 
Lymphadenopathy, Memory impairment, Tinnitus (6 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in Table 70 below. 

Table 70. Pericarditis in Subjects aged � 40 years (N=381) 
Characteristics 

Medically Confirmed 

Relevant PP 

Hospitalisation 
required/prolonged 
Relevant suspect dose 

Original 
Original + Omi BA.1 
Original + Omi BA.4/BA.5 

Time to Onset 
n=385b 

Event Outcomeb 

Duration of event" 
n= 22, median: 100 

Yes 
No 
Autoimmune pericarditis 
Pericarditis 
Pericarditis constrictive 
Pleuropericarditis 
Yes 
No 
Dose 1 
Dose 2 
Dose 3 
Dose 4 
Dose 5 
Dose 6 
Unknown 

< 24 hours 
1-5 days 
6-13 days 
14-21 days 
22-31 days 
32-60 days 
61-180 days 
181-365 days 
> 366 days 
Unknown 
Fatal 
Not resolved 
Resolved 
Resolved with sequelae 
Resolving 
Unknown 
Up to 3 days 
4-6 days 
7-10 days 
11-26 days 
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Female 
No. of Cases 

128 
90 
1 

214 
0 
4 
68 
151 
58 
59 
61 
18 
2 
1 
19 

208 
4 
6 

Female 
No. of Events 

15 
29 
29 
17 
10 
11 
11 
13 
1 

83 
2 
77 
34 
10 
45 
51 
0 
0 
0 
1 

Male Unknown 
No. of No. of 
Cases Cases 

89 3 
71 0 
0 0 

156 3 
4 0 
0 0 
60 2 
100 1 
38 1 
43 1 
52 0 
11 0 
1 0 
0 0 
15 1 
154 3 
2 0 
4 0 

Male Unknown 
No. of No. of 
Events Events 

7 0 
25 0 
15 0 
9 0 
8 2 
8 1 
16 0 
10 0 
1 0 
64 0 
2 0 
47 0 
39 1 
6 0 

32 0 
37 2 
0 1 
1 0 
2 0 
0 0 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 70. Pericarditis in Subjects aged ≥ 40 years (N=381) 

27-57 days 1 3 0 
58-180 days 1 3 0 
181-365 days 5 2 0 
≥ 366 days 1 1 0 

a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 

Fatal cases in elderly (≥ 75 years of age) (4) 

• Cases medically confirmed (2): 

A 78-year-old female subject from Australia. 

— Medical history: Unknown. 
— Co-suspect medications : None. 
— PTs with fatal outcome: Concomitant disease aggravated, Hyperhidrosis, Myocarditis, 

Pericarditis, Pleuritic pain, Pneumonia. 
— Time to onset (pericarditis): 14 days after dose 1. 
— Causes of death: All the above events. 

A 95-year-old male subject from Japan. 

— Medical history: Unknown. 
— Co-suspect medications: None. 
— PTs with fatal outcome: Aortic dissection, Arteritis, Cardiac tamponade, Pericarditis, 

Vascular fragility. 
— Time to onset (pericarditis): Unspecified days after dose 3. 
— Causes of death: All the above events. 

• Cases non-medically confirmed (2): 

An 83-year-old female subject, from Greece. 

— Medical history: Scleroderma/surgery. 
— Co-suspect medications: None. 
— PTs with fatal outcome: Atrial fibrillation, Gangrene, Myocardial infarction, 

Pericarditis, Pleural effusion, Pulmonary fibrosis, Pulmonary hypertension, 
Scleroderma, Thyroiditis. 

— Time to onset (pericarditis): 22 days after dose 3. 
— Causes of death: All the above events. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 70. Pericarditis in Subjects aged � 40 years (N=381) 
27-57 days 
58-180 days 
181-365 days 
� 366 days 

a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 

Fatal cases in elderly (> 75 years of age) (4) 

• Cases medically confirmed (2): 

A 78-year-old female subject from Australia. 

Medical history: Unknown. 
Co-suspect medications : None. 

1 
1 
5 
1 

3 0 
3 0 
2 0 
1 0 

PTs with fatal outcome: Concomitant disease aggravated, Hyperhidrosis, Myocarditis, 
Pericarditis, Pleuritic pain, Pneumonia. 
Time to onset (pericarditis): 14 days after dose 1. 
Causes of death: All the above events. 

A 95-year-old male subject from Japan. 

Medical history: Unknown. 
Co-suspect medications: None. 
PTs with fatal outcome: Aortic dissection, Arteritis, Cardiac tamponade, Pericarditis, 
Vascular fragility. 
Time to onset (pericarditis): Unspecified days after dose 3 . 
Causes of death: All the above events. 

• Cases non-medically confirmed (2): 

An 83-year-old female subject, from Greece. 

Medical history: Scleroderma/surgery. 
Co-suspect medications: None. 
PTs with fatal outcome: Atrial fibrillation, Gangrene, Myocardial infarction, 
Pericarditis, Pleural effusion, Pulmonary fibrosis, Pulmonary hypertension, 
Scleroderma, Thyroiditis . 
Time to onset (pericarditis): 22 days after dose 3. 
Causes of death: All the above events. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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A 77-year-old male subject from New Zealand. 

— Medical history: Unknown. 
— Co-suspect medications: None. 
— PTs with fatal outcome: Chest discomfort, Dyspnoea, Fatigue, Insomnia, Pericarditis, 

Syncope. 
— Time to onset (pericarditis): 119 days after dose 3. 
— Causes of death: Due to all the above events. 

Of 4 pericarditis events reported with a fatal outcome, one also reported a myocarditis event 
and was discussed in the myocarditis section. In the remaining 3 cases, there were important 
confounders or other factors reported in the case that make the role of the vaccine in inducing 
pericarditis to be unlikely, such as: myocardial infarction/coronary artery disease, 
sarcoidosis, and aortic dissection. 
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Subjects with Unknown Age 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 104 (original [103], original + Omi BA.1 [1]) (0.04 % of 282,992 cases 
of the total PM dataset, 0.3% of the 30,605 subjects with unknown age), compared to 309 
(0.06%) cases retrieved in the PSUR #3. 

• Country/region of incidence: Canada (57), Germany, US (9 each), UK (6), Australia, 
France, Japan (4 each), Israel (3), Italy, Slovakia, Switzerland (2 each), Belgium, 
Philippines (1 each). 

• Subjects' age in years: Unknown. 

• Medical history (n = 41): the medical conditions reported more than once included PTs 
Pericarditis (10), Asthma, Drug hypersensitivity, Hypertension (4 each), Anxiety, 
Attention deficit hyperactivity disorder, Thyroidectomy (3 each), Depression, Obesity, 
Surgery (2 each). 

• COVID-19 Medical history (n = 4): COVID-19 (3), SARS-CoV-2 test positive (1). 

• Co-suspect medications: None. 

• Most frequently co-reported PTs (≥2%): Chest pain (52), Dyspnoea (30), Chest 
discomfort, Myopericarditis, Palpitations (15 each), Myocarditis (14), Fatigue (12), 
Pyrexia (9), Asthenia (7), Angina pectoris, Cough, Dizziness, Malaise, Tachycardia (6 
each), Dyspnoea exertional, Nausea, Pleural effusion (5 each), Pericardial effusion (4), 
Arrhythmia, Arthralgia, Autoimmune disorder, Cardiac disorder, Headache, Pain, 
Pleuritic pain (3 each), Atrial fibrillation, Chills, Condition aggravated, Disturbance in 
attention, Hyperhidrosis, Inappropriate schedule of product administration, Insomnia, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

A 77-year-old male subject from New Zealand. 

- Medical history: Unknown. 
- Co-suspect medications: None. 

Reporting Period 
19 June 2022 through 18 December 2022 

- PTs with fatal outcome: Chest discomfort, Dyspnoea, Fatigue, Insomnia, Pericarditis, 
Syncope. 

- Time to onset (pericarditis): 119 days after dose 3. 
- Causes of death: Due to all the above events. 

Of 4 pericarditis events reported with a fatal outcome, one also reported a myocarditis event 
and was discussed in the myocarditis section. In the remaining 3 cases, there were important 
confounders or other factors reported in the case that make the role of the vaccine in inducing 
pericarditis to be unlikely, such as: myocardial infarction/coronary artery disease, 
sarcoidosis, and aortic dissection. 

Subjects with Unknown Age 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 104 (original [103], original+ Omi BA. I [1]) (0.04 % of 282,992 cases 
of the total PM dataset, 0.3% of the 30,605 subjects with unknown age), compared to 309 
(0.06%) cases retrieved in the PSUR #3. 

• Country/region of incidence: Canada (57), Germany, US (9 each), UK (6), Australia, 
France, Japan (4 each), Israel (3), Italy, Slovakia, Switzerland (2 each), Belgium, 
Philippines ( 1 each). 

• Subjects' age in years: Unknown. 
• Medical history (n = 41): the medical conditions reported more than once included PTs 

Pericarditis (10), Asthma, Drug hypersensitivity, Hypertension (4 each), Anxiety, 
Attention deficit hyperactivity disorder, Thyroidectomy (3 each), Depression, Obesity, 
Surgery (2 each). 

• COVID-19 Medical history (n = 4): COVID-19 (3), SARS-CoV-2 test positive (1). 
• Co-suspect medications: None. 
• Most frequently co-reported PTs (2:2%): Chest pain (52), Dyspnoea (30), Chest 

discomfort, Myopericarditis, Palpitations (15 each), Myocarditis (14), Fatigue (12), 
Pyrexia (9), Asthenia (7), Angina pectoris, Cough, Dizziness, Malaise, Tachycardia (6 
each), Dyspnoea exertional, Nausea, Pleural effusion (5 each), Pericardia! effusion (4), 
Arrhythmia, Arthralgia, Autoimmune disorder, Cardiac disorder, Headache, Pain, 
Pleuritic pain (3 each), Atrial fibrillation, Chills, Condition aggravated, Disturbance in 
attention, Hyperhidrosis, Inappropriate schedule of product administration, Insomnia, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Interchange of vaccine products, Mental impairment, 
label use, Pneumonia, Weight increased (2 each). 

Pericarditis relevant data in this subgroup of subjects are 

Migraine, Nasopharyngitis, Off 

summarised in the below Table 71. 

Table 71. Pericarditis in Subjects with Unknown Age (N=104) 

Characteristics Female 
No. of Cases 

Male 
No. of 
Cases 

Unknown 
No. of 
Cases 

Medically Confirmed Yes 18 18 8 
No 31 24 5 

Relevant PTa Pericarditis 49 42 13 
Hospitalisation 
required/prolonged 

Yes 9 7 2 
No 40 35 11 

Relevant suspect dose Dose 1 17 14 5 
Dose 2 20 20 0 
Dose 3 4 7 1 
Dose 4 0 0 1 
Unknown 8 1 6 

Original 48 42 13 
Original + Omi BA.4/BA.5 1 0 0 

Female 
No. of Events 

Male 
No. of 
Events 

Unknown 
No. of 
Events 

Time to Onset 
n=105 b 

< 24 hours 3 0 0 
1-5 days 10 10 0 
6-13 days 2 3 0 
14-21 days 1 1 0 
22-31 days 1 4 0 
32-60 days 0 0 2 
61-180 days 2 0 0 
≥ 366 days 1 1 0 
Unknown 29 24 11 

Event Outcome Not resolved 16 9 1 
Resolved 14 16 0 
Resolving 5 0 1 
Unknown 14 17 11 

Duration of event' 
n=30, median: NA 

Unknown 14 16 0 

a. 
b. 
c. 

All serious occurrences. 
Event(s) reported more than one TTO and/or clinical outcome. 
For those cases where the event resolved or resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18  December 2022 

Interchange of vaccine products, Mental impairment, Migraine, Nasopharyngitis, Off 
label use, Pneumonia, Weight increased (2 each). 

Pericarditis relevant data in this subgroup of subjects are summarised in the below Table 71. 

Table 71. Pericarditis in Subjects with Unknown Age (N=104) 
Characteristics 

Medically Confirmed Yes 
No 

Relevant PP Pericarditis 
Hospitalisation Yes 
required/prolonged No 
Relevant suspect dose Dose 1 

Dose 2 
Dose 3 
Dose 4 
Unknown 

Original 
Original + Orni BA.4/BA.5 

Time to Onset :'.S 24 hours 
n=l Q5 b  1-5 days 

6-13 days 
14-21 days 
22-3 1 days 
32-60 days 
61-180 days 
> 366 days 
Unknown 

Event Outcome Not resolved 
Resolved 
Resolving 
Unknown 

Duration of event" Unknown 
n=30, median: NA 
a. All serious occurrences. 
b. Event(s) reported more than one TTO and/or clinical outcome. 
c. For those cases where the event resolved or resolved with sequelae. 
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Female 
No. of Cases 

1 8  
3 1  
49 
9 
40 
17 
20 
4 
0 
8 

48 
1 

Female 
No. of Events 

3 
10  
2 
1 
1 
0 
2 
1 

29 
16  
14 
5 
14 
14 

Male Unknown 
No. of No. of 
Cases Cases 

1 8  8 
24 5 
42 1 3  
7 2 

35 1 1  
14 5 
20 0 
7 1 
0 1 
1 6 

42 1 3  
0 0 

Male Unknown 
No. of No. of 
Events Events 

0 0 
10  0 
3 0 
1 0 
4 0 
0 2 
0 0 
1 0 

24 1 1  
9 1 
16  0 
0 1 
17 1 1  
16  0 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Subjects with booster dose 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
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• Number of cases: 249 (original [229], original + Omi BA.1 [8], original + Omi 
BA.4/BA.5 [12]) (0.09% of 282,992 cases of the total PM dataset, 0.4% of the 62,302 
subjects who received a booster dose), compared to 1216 cases (0.2%) in the PSUR #3. 

• Country/region of incidence: France (44), Germany (40), Canada (23), Italy (21), UK 
(19), New Zealand (14), Japan (12), US (10), Denmark (9), Austria, Netherlands (7 each), 
Greece, Norway (6 each), Australia, Belgium, Hong Kong (4 each), Brazil, Spain, 
Sweden, Taiwan, Province of China (3 each), Luxembourg (2), Chile, Finland, Ireland, 
Israel, Slovakia (1 each). 

• MC (130), NMC (119). 

• Subjects' gender: female (132), male (114), and unknown (3). 

• Subjects' age in year: n = 229, range: 8 — 95, mean: 50.0, median: 52.0 

• Medical history (n = 117): the medical conditions reported more or equal to 5 times 
included the PTs Hypertension (23), Pericarditis (9), Atrial fibrillation (7), Asthma, 
Depression, Dyslipidaemia, Endometriosis, Hypothyroidism, Non-tobacco user, Obesity 
(6 each), Anxiety, Gastrooesophageal reflux disease, Seasonal allergy, Tobacco user (5 
each). 

• COVID-19 Medical history (n = 14): COVID-19 (12), Suspected COVID-19 (2). 

• Co-suspect medications (n=5): influenza vaccine inact SAG 4V (2), apixaban, COVID-19 
vaccine NRVV AD (CHADOX1 NCOV-19), duloxetine (1 each). 

• Number of relevant events: 250. 

• Relevant event seriousness: all serious. 

• Reported relevant PTs: Pericarditis (245), Pleuropericarditis (5) 

• Relevant event outcome: fatal (3), resolved/resolving (103), resolved with sequelae (10), 
not resolved (78), unknown (58). 

• Most frequently co-reported PTs (≥3%): Chest pain (77), Dyspnoea (55), Pericardial 
effusion (46), Fatigue (42), Myocarditis (39), Chest discomfort (32), Palpitations (28), 
Off label use (25), Pyrexia (23), Interchange of vaccine products (22), Immunisation, 
Tachycardia (19 each), Asthenia, Cough, Pleural effusion (15 each), Malaise (13), 
Headache, Myalgia (12 each), Dyspnoea exertional, Pain (11 each), Arrhythmia, General 
physical health deterioration (10 each), Atrial fibrillation, Back pain, Hyperhidrosis (8 
each), Dizziness, Myopericarditis, Pain in extremity, Pleurisy (7 each), Arthralgia, Chills, 
Condition aggravated, C-reactive protein increased, Disturbance in attention, Heart rate 
increased (6 each). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Subjects with booster dose 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 249 ( original [229], original + Omi BA. I [8], original + Omi 
BA.4/BA.5 [12]) (0.09% of 282,992 cases of the total PM dataset, 0.4% of the 62,302 
subjects who received a booster dose), compared to 1216 cases (0.2%) in the PSUR #3. 

• Country/region of incidence: France (44), Germany (40), Canada (23), Italy (21), UK 
(19), New Zealand (14), Japan (12), US (10), Denmark (9), Austria, Netherlands (7 each), 
Greece, Norway (6 each), Australia, Belgium, Hong Kong (4 each), Brazil, Spain, 
Sweden, Taiwan, Province of China (3 each), Luxembourg (2), Chile, Finland, Ireland, 
Israel, Slovakia (1 each). 

• MC (130), NMC (119). 
• Subjects' gender: female (132), male (114), and unknown (3). 
• Subjects' age in year: n = 229, range: 8 - 95, mean: 50.0, median: 52.0 
• Medical history (n = 117): the medical conditions reported more or equal to 5 times 

included the PTs Hypertension (23), Pericarditis (9), Atrial fibrillation (7), Asthma, 
Depression, Dyslipidaemia, Endometriosis, Hypothyroidism, Non-tobacco user, Obesity 
(6 each), Anxiety, Gastrooesophageal reflux disease, Seasonal allergy, Tobacco user (5 
each). 

• COVID-19 Medical history (n = 14): COVID-19 (12), Suspected COVID-19 (2). 
• Co-suspect medications (n=5): influenza vaccine inact SAG 4V (2), apixaban, COVID-19 

vaccine NRVV AD (CHADOXI NCOV-19), duloxetine (1 each). 
• Number ofrelevant events: 250. 
• Relevant event seriousness: all serious. 
• Reported relevant PTs: Pericarditis (245), Pleuropericarditis (5) 
• Relevant event outcome: fatal (3), resolved/resolving (103), resolved with sequelae (10), 

not resolved (78), unknown (58). 
• Most frequently co-reported PTs (2:3%): Chest pain (77), Dyspnoea (55), Pericardia! 

effusion ( 46), Fatigue ( 42), Myocarditis (39), Chest discomfort (32), Palpitations (28), 
Off label use (25), Pyrexia (23), Interchange of vaccine products (22), Immunisation, 
Tachycardia (19 each), Asthenia, Cough, Pleural effusion (15 each), Malaise (13), 
Headache, Myalgia (12 each), Dyspnoea exertional, Pain (11 each), Arrhythmia, General 
physical health deterioration (10 each), Atrial fibrillation, Back pain, Hyperhidrosis (8 
each), Dizziness, Myopericarditis, Pain in extremity, Pleurisy (7 each), Arthralgia, Chills, 
Condition aggravated, C-reactive protein increased, Disturbance in attention, Heart rate 
increased (6 each) . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The number of pericarditis cases occurred after a booster dose in each age group is reported 
in the below Table 72 by gender. 

Table 72. Pericarditis in Subjects who Received a Booster Dose 

Characteristics Original Booster 
No. of Cases 

Original +Omi BA.1 
No. of Cases 

Original +Omi 
BA.4/BA.5 
No. of cases 

F M U F M U F M U 

Age 
group 

0 to 17 years 3 6 0 0 0 0 0 0 0 

18 to 24 years 9 10 0 0 0 0 0 0 0 
25 to 29 years 9 6 0 0 0 0 0 0 0 
30 to 39 years 12 14 0 1 1 0 0 0 0 
40 years and older 82 62 1 4 2 0 6 4 0 
Unknown 5 8 2 0 0 0 1 0 0 
Total 120 106 3 5 3 0 7 5 0 

F=female; M=male; U=unknown 

During the reporting period there were 130 cases of medically confirmed pericarditis who 
received booster dose. Of these 130 cases, there were 70 cases with a latency of 21 days or 
less, and 54 cases with a latency of 7 days or less in subjects receiving booster dose. All 
cases were assessed as serious due to hospitalisation and/or medically significant (110) or 
due to disability or life-threatening (19). One case reported a fatal outcome which is 
reviewed above in the age stratified section. In most of these cases, the insufficient 
description of cardiovascular and/or non-cardiovascular medical history and the lack of 
diagnostic tests confirming the aetiologies of pericarditis preclude a clear causality 
assessment on an individual case basis. 

O/E Analysis 

O/E analysis was performed for Myocarditis/Pericarditis (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). For myocarditis in the US, O/E 
ratios were above 1 for all stratifications in either the 21-day or 42-day risk window except 
males <5, males 50+, females <5, females 60+ years, and overall bivalent BA.4/5 using the 
low background rate. O/E ratios were above 1 for males 12-24 years, overall monovalent 
dose 2, and overall all doses, processed cases using the mid background rate and either the 
21-day or 42-day risk window, as well as for males 12-17 years and overall all doses, 
processed cases using the high background rate and either the 21-day or 42-day risk window. 
Recent increases in O/E ratios for the younger age groups may have been influenced by 
increased reporting of cases after the release of a Dear Healthcare Provider letter in late July 
2021. For myocarditis/pericarditis, the O/E ratios were above 1 in at least one risk window 
for the 12-24 years age groups in males, the 12-59 years age groups in females, overall 
monovalent doses 1, 2, and 3+, and overall all doses in the EEA. All O/E ratios were below 1 
for myocarditis/pericarditis in the US except for males and females 12-17 years. 

Conclusion 

Evaluation of Myocarditis and Pericarditis did not reveal any significant new safety 
information for this interval. Considering the accumulating data from post-authorisation use 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The number of pericarditis cases occurred after a booster dose in each age group is reported 
in the below Table 72 by gender. 

Table 72. Pericarditis in Subjects who Received a Booster Dose 
Characteristics Original Booster Original +Omi BA.1 Original +Omi 

No. of Cases No. of Cases BA.4/BA.5 
No. of cases 

F M u F M u F M u 

Age 0 to 17 years 3 6 0 0 0 0 0 0 0 
group 18 to 24 years 9 10  0 0 0 0 0 0 0 

25 to 29 years 9 6 0 0 0 0 0 0 0 
30 to 39 years 12 14 0 1 1 0 0 0 0 
40 years and older 82 62 1 4 2 0 6 4 0 
Unknown 5 8 2 0 0 0 1 0 0 
Total 120 106 3 5 3 0 7 5 0 

F=female; M=male; U=unknown 

During the reporting period there were 130 cases of medically confirmed pericarditis who 
received booster dose. Of these 130 cases, there were 70 cases with a latency of 21 days or 
less, and 54 cases with a latency of 7 days or less in subjects receiving booster dose. All 
cases were assessed as serious due to hospitalisation and/or medically significant (110) or 
due to disability or life-threatening (19). One case reported a fatal outcome which is 
reviewed above in the age stratified section. In most of these cases, the insufficient 
description of cardiovascular and/or non-cardiovascular medical history and the lack of 
diagnostic tests confirming the aetiologies of pericarditis preclude a clear causality 
assessment on an individual case basis . 

O/E Analysis 

O/E analysis was performed for Myocarditis/Pericarditis (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). For myocarditis in the US, O/E 
ratios were above 1 for all stratifications in either the 21-day or 42-day risk window except 
males <5, males 50+, females <5, females 60+ years, and overall bivalent BA.4/5 using the 
low background rate. O/E ratios were above 1 for males 12-24 years, overall monovalent 
dose 2, and overall all doses, processed cases using the mid background rate and either the 
21-day or 42-day risk window, as well as for males 12-17 years and overall all doses, 
processed cases using the high background rate and either the 21-day or 42-day risk window. 
Recent increases in O/E ratios for the younger age groups may have been influenced by 
increased reporting of cases after the release of a Dear Healthcare Provider letter in late July 
2021. For myocarditis/pericarditis, the O/E ratios were above 1 in at least one risk window 
for the 12-24 years age groups in males, the 12-59 years age groups in females, overall 
monovalent doses 1, 2, and 3+, and overall all doses in the EEA. All O/E ratios were below 1 
for myocarditis/pericarditis in the US except for males and females 12-17 years . 

Conclusion 

Evaluation ofMyocarditis and Pericarditis did not reveal any significant new safety 
information for this interval. Considering the accumulating data from post-authorisation use 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

of the vaccine, including the consistent findings from passive and active surveillance 
databases of increased occurrences of myocarditis and pericarditis following vaccination with 
BNT162b2, myocarditis and pericarditis were added as ADRs in section 4.8, in Appendix A 
and Appendix B of the CDS v. 14.0, made effective on 26 July 2022. 

16.3.2. Evaluation of Important Potential Risks 

The Republic of Korea MFDS requested the MAH to provide: Safety evaluation for the 
second booster vaccination. Up-to-date safety information (post-marketing safety 
information, etc.) related to booster vaccination-related adverse reactions of special interest 
(AESI) and vaccine related exacerbated diseases (VAED including VAERD) The MAH self-
committed to provide this information in the current PSUR. 

Response 

The MAH has implemented a search for the administration of booster doses of BNT162b2 
original and BNT162b2 bivalent vaccines. Please refer to the subsection "Second Booster 
Analysis" for the analysis of cases occurred after the second booster in Section 16.3.2.1 for 
analysis of cases occurred after the second booster. 

16.3.2.1. VAED/VAERD 

Evaluation of incremental data for the important potential risk VAED/VAERD is provided 
below. 

Search criteria: 

1. PTs Vaccine associated enhanced respiratory disease OR Vaccine associated enhanced 
disease OR 

2. Standard Decreased Therapeutic Response Search (Drug ineffective OR Vaccination 
failure) AND 1 among the following PTs: Abdominal pain; Acute hepatic failure; 
Acute kidney injury; Acute myocardial infarction; Acute respiratory distress syndrome; 
Altered state of consciousness; Arrhythmia; Cardiac failure; Cardiogenic shock; 
Cerebrovascular accident; Chillblains; COVID-19 pneumonia; Deep vein thrombosis; 
Diarrhoea; Disseminated intravascular coagulation; Dyspnoea; Encephalopathy; 
Erythema multiforme; Hypoxia; Jaundice; Meningitis; Multiple organ 
dysfunction syndrome; Multisystem inflammatory syndrome in children; Myocarditis; 
Peripheral ischaemia; Pulmonary embolism; Renal failure; Respiratory failure; Seizure; 
Shock; Tachypnoea; Thrombocytopenia; Vasculitis; Vomiting. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

of the vaccine, including the consistent findings from passive and active surveillance 
databases of increased occurrences of myocarditis and pericarditis following vaccination with 
BNT162b2, myocarditis and pericarditis were added as ADRs in section 4.8, in Appendix A 
and Appendix B of the CDS v. 14.0, made effective on 26 July 2022. 

16.3.2. Evaluation of Important Potential Risks 

The Republic of Korea MFDS requested the MAH to provide: Safety evaluation for the 
second booster vaccination. Up-to-date safety information (post-marketing safety 
information, etc.) related to booster vaccination-related adverse reactions of special interest 
(AESI) and vaccine related exacerbated diseases (VAED including VAERD.) The MAH self­
committed to provide this information in the current PSUR. 

Response 

The MAH has implemented a search for the administration of booster doses ofBNT162b2 
original and BNT162b2 bivalent vaccines. Please refer to the subsection "Second Booster 
Analysis" for the analysis of cases occurred after the second booster in Section 16.3.2.1 for 
analysis of cases occurred after the second booster. 

16.3.2.1. V AEON AERD 
Evaluation of incremental data for the important potential risk V AEDN AERD is provided 
below. 

Search criteria: 

1. PTs Vaccine associated enhanced respiratory disease OR Vaccine associated enhanced 
disease OR 

2. Standard Decreased Therapeutic Response Search (Drug ineffective OR Vaccination 
failure) AND 1 among the following PTs: Abdominal pain; Acute hepatic failure; 
Acute kidney injury; Acute myocardial infarction; Acute respiratory distress syndrome; 
Altered state of consciousness; Arrhythmia; Cardiac failure; Cardiogenic shock; 
Cerebrovascular accident; Chillblains; COVID-19 pneumonia; Deep vein thrombosis; 
Diarrhoea; Disseminated intravascular coagulation; Dyspnoea; Encephalopathy; 
Erythema multiforme; Hypoxia; Jaundice; Meningitis; Multiple organ 
dysfunction syndrome; Multisystem inflammatory syndrome in children; Myocarditis; 
Peripheral ischaemia; Pulmonary embolism; Renal failure; Respiratory failure; Seizure; 
Shock; Tachypnoea; Thrombocytopenia; Vasculitis; Vomiting. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

VAED is a modified and/or severe presentation of an infectious disease affecting individuals 
exposed to the wild-type pathogen after having received vaccine designed to prevent 
infection.6°

As noted by the Brighton Collaboration, there is currently no uniformly accepted definition 
of VAED (or VAERD) and the BC working group considers that a definitive case of VAED 
(Level 1 diagnostic certainty) cannot be ascertained with current knowledge of the 
mechanisms of pathogenesis of the condition; they have provided guidance on levels of 
diagnostic certainty of VAED cases based on various laboratory and clinical findings. 

An expected rate of VAED is difficult to establish so a meaningful O/E analysis cannot be 
conducted at this point based on available data. The feasibility of conducting such an analysis 
will be re-evaluated on an ongoing basis as data on the virus grows and the vaccine safety 
data continue to accrue. 

Of note, there were 9 cases reporting the PTs Vaccine associated enhanced disease (4), and 
Vaccine associated enhanced respiratory disease (5). Of these 9 cases, 2 met the criteria to 
be considered potential VAED cases (PTs Vaccine associated enhanced respiratory disease 
[2]). Both cases were considered confirmed cases of COVID-19. 
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• In 1 case, the event (along with PTs Acute respiratory distress syndrome, Respiratory 
failure, Multiple organ dysfunction syndrome, hypotension, Acute kidney injury and 
Shock) were reported as fatal in a 74-year-old female subject. An autopsy was 
performed and revealed COVID-19 infection, focal acute and proliferative phases of 
diffuse alveolar damage, and pulmonary embolism. The subject also had a history of 
immunization with the BNT162b2 mRNA pre-hospitalization, possible infection with 
COVID-19 suggested by IgM and IgG antibodies (unclear if produced against the 
spike protein or nucleocapsid protein of the virus), and a CT consistent with 
COVID-19 despite persistently negative SARS-CoV-2 PCR tests. 

• In the 2nd case, a 69-year-old male subject was administered 3 doses of the 
BNT162b2 vaccine. He experienced bilateral pneumonia due to SARS-CoV-2 
(infection confirmed via positive PCR test) with severe respiratory failure. Despite 
treatment, his condition worsened, and he was admitted to the Intensive Care Unit. At 
the time of the report, the subject was reported as recovering, with a subsequent 
nosocomial pneumonia due to Aspergillus niger. 

Clinical Trial Data 

There were no cases reporting COVID-19 infection associated to one of the PTs to identify 
potential severe or atypical cases of COVID-19. 

6° Munoz FM, Cramer JP, Dekker CL, et al. Vaccine-associated enhanced disease: Case definition and 
guidelines for data collection, analysis, and presentation of immunization safety data. Vaccine. 
2021;39(22):3053-66. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

V AED is a modified and/or severe presentation of an infectious disease affecting individuals 
exposed to the wild-type pathogen after having received vaccine designed to prevent 
infection. 60 

As noted by the Brighton Collaboration, there is currently no uniformly accepted definition 
of V AED ( or V AERD) and the BC working group considers that a definitive case of V AED 
(Level l diagnostic certainty) cannot be ascertained with current knowledge of the 
mechanisms of pathogenesis of the condition; they have provided guidance on levels of 
diagnostic certainty of V AED cases based on various laboratory and clinical findings. 
An expected rate ofVAED is difficult to establish so a meaningful 0/E analysis cannot be 
conducted at this point based on available data. The feasibility of conducting such an analysis 
will be re-evaluated on an ongoing basis as data on the virus grows and the vaccine safety 
data continue to accrue. 

Of note, there were 9 cases reporting the PTs Vaccine associated enhanced disease (4), and 
Vaccine associated enhanced respiratory disease (5). Of these 9 cases, 2 met the criteria to 
be considered potential VAED cases (PTs Vaccine associated enhanced respiratory disease 
[2]). Both cases were considered confirmed cases of COVID-19. 

• In 1 case, the event ( along with PTs Acute respiratory distress syndrome, Respiratory 
failure, Multiple organ dysfunction syndrome, hypotension, Acute kidney injury and 
Shock) were reported as fatal in a 74-year-old female subject. An autopsy was 
performed and revealed COVID-19 infection, focal acute and proliferative phases of 
diffuse alveolar damage, and pulmonary embolism. The subject also had a history of 
immunization with the BNT l 62b2 mRNA pre-hospitalization, possible infection with 
COVID-19 suggested by IgM and IgG antibodies (unclear if produced against the 
spike protein or nucleocapsid protein of the virus), and a CT consistent with 
COVID-19 despite persistently negative SARS-Co V-2 PCR tests. 

• In the 2nd case, a 69-year-old male subject was administered 3 doses of the 
BNT162b2 vaccine. He experienced bilateral pneumonia due to SARS-CoV-2 
(infection confirmed via positive PCR test) with severe respiratory failure. Despite 
treatment, his condition worsened, and he was admitted to the Intensive Care Unit. At 
the time of the report, the subject was reported as recovering, with a subsequent 
nosocomial pneumonia due to Aspergillus niger. 

Clinical Trial Data 

There were no cases reporting COVID-19 infection associated to one of the PTs to identify 
potential severe or atypical cases of COVID-19. 

60 Munoz FM, Cramer JP, Dekker CL, et al. Vaccine-associated enhanced disease: Case definition and 
guidelines for data collection, analysis, and presentation of immunization safety data. Vaccine. 
2021 ;39(22):3053-66 . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Post-Authorisation Data 

Of the 403 cases retrieved based on search strategy, 4 cases were determined to be 
non-contributory and are not included in the discussion for the following reasons: 

• In 2 cases the PT indicative of lack of efficacy did not refer to BNT162b2 vaccine. 

• In 2 cases the subjects developed SARS-CoV-2 infection during the early days from the 
Pt dose (days 1 — 13); therefore, the vaccine has not had sufficient time to stimulate the 
immune system and, consequently, the development of a vaccine preventable, even if 
severe, cannot be considered a potential case of enhanced disease. 

Overview 

• Number of cases: 399 (original [397], original + Omi BA.1, original + Omi BA.4/BA.5 
[2 each]) (0.1% of 282,992 cases, the total PM dataset), compared to 1268 (0.2%) 
retrieved in the PSUR #3. All cases are serious. 
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• MC cases (288), NMC cases (111). 

• Country/region of incidence: Spain (72), US (64), France (55), Germany (35), UK (31), 
Japan (19), Estonia (18), Italy (13), Canada (12), Philippines (10); the remaining 70 cases 
originated from 24 different countries. 

• Gender: female (209), male (173), and unknown (17). 

• Age in years (n = 367), range: 2 — 100, mean: 6L6, median: 67.0. 

• Relevant event seriousness: 415 serious, 119 non-serious. 

• Reported relevant PTs by organ system: 

o Respiratory system PTs (145): Dyspnoea (103), Respiratory failure (20), Pulmonary 
embolism (10), Hypoxia (6), Tachypnoea (4), and Acute respiratory distress 
syndrome (2). 

o Gastrointestinal system PTs (105): Diarrhoea (44), Vomiting (37), and Abdominal 
pain (24). 

o Cardiovascular system PTs (41): Arrhythmia (16), Myocarditis (15), Cardiac failure 
(8), and Acute myocardial infarction (2). 

o Renal and urinary system PTs (11): Acute kidney injury (6) and Renal failure (5). 

o Nervous system PTs (15): Cerebrovascular accident (7), Seizure (6), and Altered state 
of consciousness (2). 

o Vascular system PTs (9): Shock (5), Vasculitis (2), Deep vein thrombosis, and 
Peripheral ischaemia (1 each). 

o Blood and lymphatic system PTs (5): Disseminated intravascular coagulation (3) and 
Thrombocytopenia (2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

Of the 403 cases retrieved based on search strategy, 4 cases were determined to be 
non-contributory and are not included in the discussion for the following reasons: 

• In 2 cases the PT indicative oflack of efficacy did not refer to BNT162b2 vaccine. 
• In 2 cases the subjects developed SARS-CoV-2 infection during the early days from the 

1st dose ( days 1 - 13); therefore, the vaccine has not had sufficient time to stimulate the 
immune system and, consequently, the development of a vaccine preventable, even if 
severe, cannot be considered a potential case of enhanced disease. 

Overview 
• Number of cases: 399 (original [397], original + Omi BA.I ,  original + Omi BA.4/BA.5 

[2 each]) (0.1 % of 282,992 cases, the total PM dataset), compared to 1268 (0.2%) 
retrieved in the PSUR #3. All cases are serious. 

• MC cases (288), NMC cases (111 ). 
• Country/region of incidence: Spain (72), US (64), France (55), Germany (35), UK (31), 

Japan (19), Estonia (18), Italy (13), Canada (12), Philippines (10); the remaining 70 cases 
originated from 24 different countries. 

• Gender: female (209), male (173), and unknown (17). 
• Age in years (n = 367), range: 2 - 100, mean: 61.6, median: 67.0. 
• Relevant event seriousness: 415 serious, 119 non-serious. 
• Reported relevant PTs by organ system: 

o Respiratory system PTs (145): Dyspnoea (103), Respiratory failure (20), Pulmonary 
embolism (10), Hypoxia (6), Tachypnoea (4), and Acute respiratory distress 
syndrome (2). 

o Gastrointestinal system PTs (105): Diarrhoea (44), Vomiting (37), and Abdominal 
pain (24). 

o Cardiovascular system PTs (41): Arrhythmia (16), Myocarditis (15), Cardiac failure 
(8), and Acute myocardial infarction (2). 

o Renal and urinary system PTs (11): Acute kidney injury (6) and Renal failure (5). 

o Nervous system PTs (15): Cerebrovascular accident (7), Seizure (6), and Altered state 
of consciousness (2). 

o Vascular system PTs (9): Shock (5), Vasculitis (2), Deep vein thrombosis, and 
Peripheral ischaemia (1 each). 

o Blood and lymphatic system PTs (5): Disseminated intravascular coagulation (3) and 
Thrombocytopenia (2). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

o Immune system PTs (12): Vaccine associated enhanced respiratory disease (5), 
Vaccine associated enhanced disease (4), and Multisystem inflammatory syndrome in 
children (3). 

o Other PTs (191): COVID-19 pneumonia (172), Jaundice (7), Multiple organ 
dysfunction syndrome, Meningitis (5 each), and Erythema multiforme (2). 

• Case outcome: fatal (46), not resolved (76), resolved/resolving (185), resolved with 
sequelae (12), and unknown (80). 

COVID-19 positivity and severity of events 

• Suspected COVID-19 infection: 61 [no information on confirmatory tests performed or 
test negative; LOE coded to Drug ineffective (58 cases) or to Vaccination failure (1 case); 
2 cases reported Vaccine associated enhanced disease and Vaccine associated enhanced 
respiratory disease (1 each). 

• Confirmed COVID-19 infection: 338 [test positive or implied COVID-19 infection; LOE 
coded to Drug ineffective (191 cases) or Vaccination failure (142 cases)]; 5 cases 
reported Vaccine associated enhanced disease (3) or Vaccine associated enhanced 
respiratory disease (2). 
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— Medically significant: 168 (6 cases reported with disability); 

— Hospitalisation required (non-fatal/non-life threatening): 161 (6 cases reported with 
disability); 

— Life threatening: 24 (2 cases reported with disability); 

— Death: 46 (1 case reported with disability). 

Seriousness criteria: medically significant (168) 

• In 127 of 168 cases where the seriousness criterion was "medically significant", the 
subjects had a confirmed COVID-19 infection after vaccination, while 41 subjects had 
suspected COVID-19 infection. These 41 subjects did not require hospitalisation. 

• In the 127 confirmed COVID-19 cases, subjects' age ranged from 5 to 90 years (n = 122, 
mean: 52.4 years, median: 55.5 years) (7 paediatrics, 72 adults, 44 elderly, 4 unknown); 
gender was reported as female (79), male (43), and unknown (5). 

• Time to event onset of the COVID 19 infection was reported for 87 of these 127 cases: 

— Day 73 to 442 after dose 1 (13 cases); 

Day 1 to 483 after dose 2 (20 cases); 

— Day 0 to 304 after dose 3 (35 cases); 

Day 0 to 297 after dose 4 (13 cases); 

— Day 38 to 353 after vaccination [dose number not reported] (6 cases). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

o Immune system PTs (12): Vaccine associated enhanced respiratory disease (5), 
Vaccine associated enhanced disease (4), and Multisystem inflammatory syndrome in 
children (3). 

o Other PTs (191): COVID-19 pneumonia (172), Jaundice (7), Multiple organ 
dysfunction syndrome, Meningitis (5 each), and Erythema multiforme (2). 

• Case outcome: fatal (46), not resolved (76), resolved/resolving (185), resolved with 
sequelae (12), and unknown (80). 

COVID-19 positivity and severity of events 
• Suspected COVID-19 infection: 61 [ no information on confirmatory tests performed or 

test negative; LOE coded to Drug ineffective (58 cases) or to Vaccination failure (1 case); 
2 cases reported Vaccine associated enhanced disease and Vaccine associated enhanced 
respiratory disease (1 each). 

• Confirmed COVID-19 infection: 338 [test positive or implied COVID-19 infection; LOE 
coded to Drug ineffective (191 cases) or Vaccination failure ( 142 cases)] ; 5 cases 
reported Vaccine associated enhanced disease (3) or Vaccine associated enhanced 
respiratory disease (2). 

• Seriousness criteria for the total 399 cases: 
- Medically significant: 168 (6 cases reported with disability); 
- Hospitalisation required (non-fatal/non-life threatening): 161 (6 cases reported with 

disability); 
- Life threatening: 24 (2 cases reported with disability); 
- Death: 46 (1 case reported with disability). 

Seriousness criteria: medically significant (168) 

• In 127 of 168 cases where the seriousness criterion was "medically significant", the 
subjects had a confirmed COVID-19 infection after vaccination, while 41 subjects had 
suspected COVID-19 infection. These 41 subjects did not require hospitalisation. 

• In the 127 confirmed COVID-19 cases, subjects' age ranged from 5 to 90 years (n = 122, 
mean: 52.4 years, median: 55.5 years) (7 paediatrics, 72 adults, 44 elderly, 4 unknown); 
gender was reported as female (79), male (43), and unknown (5). 

• Time to event onset of the COVID 19 infection was reported for 87 of these 127 cases: 
- Day 73 to 442 after dose 1 ( 13 cases); 
- Day 1 to 483 after dose 2 (20 cases); 
- Day O to 304 after dose 3 (35 cases); 
- Day O to 297 after dose 4 ( 13 cases); 
- Day 38 to 353 after vaccination [dose number not reported] (6 cases). 
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• These 127 cases reported 177 relevant events.61 The most commonly (>15) reported 
relevant PTs Dyspnoea (31), Diarrhoea (30), COVID-19 pneumonia (29), Vomiting (23), 
and Abdominal pain (16). 

• The outcome of the COVID-19 infection related events reported in these 127 cases was: 
resolved/resolving (53), resolved with sequelae (1), not resolved (17), and 
unknown (106). 

Seriousness criteria: hospitalisation (non-fatal, non-life threatening) (161) 

• Hospitalisation occurred in 161 subjects, for 14 of them the COVID-19 infection was not 
confirmed. 

• In the 147 COVID-19 confirmed cases, subjects' age (n = 145) ranged from 11 to 
100 years, (mean: 72.3 years, median: 75.0 years) (1 paediatric, 33 adults, 111 elderly, 
2 unknown); gender was reported as female (71), male (74), and unknown (2). 
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• Time to event onset of the COVID-19 infection was reported for 118 of these 147 cases. 

— Day 14 to 331 after dose 1 (7 cases); 

Day 21 to 466 days after dose 2 (24 cases); 

— Day 16 to 382 days after dose 3 (72 cases); 

— Day 27 to 238 days after dose 4 (10 cases); 

Day 5 to 341 after vaccination [dose number not reported] (5 cases). 

• These 147 cases reported 197 relevant events. The most commonly (>5) reported relevant 
PTs COVID-19 pneumonia (101), Dyspnoea (42), Diarrhoea, Vomiting (9 each), 
Myocarditis, and Respiratory failure (5 each). 

• The outcome of the COVID-19 infection related events reported in these 147 cases was: 
resolved/resolving (114), not resolved (17), resolved with sequelae (6), and 
unknown (60). 

Seriousness criteria: life-threatening (non-fatal) (24) 

• In 19 of the 24 cases as life-threatening, the subjects had a confirmed COVID-19 
infection after vaccination, while 5 subjects had suspected COVID-19 infection. 

• In these 19 confirmed COVID-19 cases, subject's age ranged from 17 to 91 years 
(n = 16), (mean: 55.3 years, median: 60.0 years), (1 paediatric, 9 adults, 7 elderly, 2 
unknown); gender was reported as female (9), male (8), and unknown (2). 

61 PTs included in the search strategy excluding Drug ineffective and Vaccination failure. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

• These 127 cases reported 177 relevant events.61 The most commonly (>15) reported 
relevant PTs Dyspnoea (31), Diarrhoea (30), COVID-19 pneumonia (29), Vomiting (23), 
and Abdominal pain (16). 

• The outcome of the COVID-19 infection related events reported in these 127 cases was: 
resolved/resolving (53), resolved with sequelae (1), not resolved (17), and 
unknown (106). 

Seriousness criteria: hospitalisation (non-fatal, non-life threatening) (161) 

• Hospitalisation occurred in 161 subjects, for 14 of them the COVID-19 infection was not 
confirmed. 

• In the 147 COVID-19 confirmed cases, subjects' age (n = 145) ranged from 11 to 
100 years, (mean: 72.3 years, median: 75.0 years) (1 paediatric, 33 adults, 111 elderly, 
2 unknown); gender was reported as female (71), male (74), and unknown (2). 

• Time to event onset of the COVID-19 infection was reported for 118 of these 147 cases. 
- Day 14 to 331 after dose 1 (7 cases); 
- Day 21 to 466 days after dose 2 (24 cases); 
- Day 16 to 382 days after dose 3 (72 cases); 
- Day 27 to 238 days after dose 4 (10 cases); 

Day 5 to 341 after vaccination [dose number not reported] (5 cases). 

• These 147 cases reported 197 relevant events. The most commonly (�5) reported relevant 
PTs COVID-19 pneumonia (101), Dyspnoea (42), Diarrhoea, Vomiting (9 each), 
Myocarditis, and Respiratory failure (5 each). 

• The outcome of the COVID-19 infection related events reported in these 147 cases was: 
resolved/resolving (114), not resolved (17), resolved with sequelae (6), and 
unknown (60). 

Seriousness criteria: life-threatening (non-fatal) (24) 

• In 19 of the 24 cases as life-threatening, the subjects had a confirmed COVID-19 
infection after vaccination, while 5 subjects had suspected COVID-19 infection. 

• In these 19 confirmed COVID-19 cases, subject's age ranged from 17 to 91 years 
(n = 16), (mean: 55.3 years, median: 60.0 years), (1 paediatric, 9 adults, 7 elderly, 2 
unknown); gender was reported as female (9), male (8), and unknown (2) . 

61 PTs included in the search strategy excluding Drug ineffective and Vaccination failure . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Time to event onset of the COVID-19 infection was reported for 8 of these 19 cases. 

— Day 35 after dose 1 (1 case); 

— Day 57 to 182 after dose 2 (5 cases); 

— Day 243 after dose 3 (1 case); 

— Day 264 after vaccination [dose number not reported] (1 case). 

• These 19 cases reported 21 relevant events. The most commonly (≥2) reported relevant 
PTs COVID-19 pneumonia (9), Dyspnoea (4), Myocarditis, and Pulmonary embolism (2 
each). 

• The outcome of the COVID-19 infection related events reported in these 21 cases was: 
resolved/resolving (8), not resolved (3), resolved with sequelae (3), and unknown (8). 

Seriousness criteria: Death (46 cases) 

Forty-six subjects died, of which COVID-19 was not confirmed in 1 case; the remaining 45 
confirmed cases are described below. 
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) • Age: 39 to 91 years (n = 42), Mean = 74.4 years, Median = 77.5 years. 

• Country/region of incidence: Spain (15), Estonia, France (5 each), Germany, Italy, US (3 
each), Australia, Hungary, Japan (2 each), Belgium, Finland, South Korea, Malaysia, 
Philippines, and UK (1 each). 

• Gender: female (17), male (26), and unknown (3). 

• Medical history (n = 41) included PTs in the following SOCs; Most frequently (≥2) 
reported PTs by SOC are presented below: 

— Vascular disorders — 19 cases (41.3%): Hypertension (16); 

— Cardiac disorders — 17 cases (37.0%): Atrial fibrillation (10), Myocardial ischaemia 
(4), Hypertensive heart disease (3), and Cardiac failure congestive (2); 

— Neoplasms benign, malignant and unspecified (incl cysts and polyps) — 16 cases 
(34.8%): Chronic lymphocytic leukaemia (3), Colon cancer (2); 

— Nervous system disorders —11 cases (23.9%): Mixed dementia (4), Cognitive 
disorder (3), Parkinsonism (2); 

Surgical and medical procedures —11 cases (23.9%): Nephrectomy (2); 

— Respiratory, thoracic and mediastinal disorders - 10 cases (21.7%): Acute respiratory 
failure (4), Chronic obstructive pulmonary disease (3), Dyspnoea (2); 

— Metabolism and nutrition disorders — 9 cases (19.6%): Diabetes mellitus (4), Type 2 
diabetes mellitus (3), Hyperuricaemia, (2); 

Infections and infestations — 7 cases (15.2%): Sepsis (3) 

— Musculoskeletal and connective tissue disorders — 6 cases (13.0%): Osteoarthritis (4); 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Time to event onset of the COVID-19  infection was reported for 8 of these 19  cases. 
- Day 35 after dose 1 ( 1  case); 
- Day 57 to 182 after dose 2 (5 cases); 
- Day 243 after dose 3 (1 case); 
- Day 264 after vaccination [dose number not reported] ( 1  case). 

• These 19 cases reported 21 relevant events. The most commonly (2:2) reported relevant 
PTs COVID-19 pneumonia (9), Dyspnoea (4), Myocarditis, and Pulmonary embolism (2 
each). 

• The outcome of the COVID-19 infection related events reported in these 21 cases was: 
resolved/resolving (8), not resolved (3), resolved with sequelae (3), and unknown (8). 

Seriousness criteria: Death (46 cases) 

Forty-six subjects died, of which COVID-19  was not confirmed in 1 case; the remaining 45 
confirmed cases are described below. 

• Age: 39 to 91 years (n = 42), Mean = 74.4 years, Median = 77.5 years. 

• Country/region of incidence: Spain (15), Estonia, France (5 each), Germany, Italy, US (3 
each), Australia, Hungary, Japan (2 each), Belgium, Finland, South Korea, Malaysia, 
Philippines, and UK (1 each). 

• Gender: female ( 17), male (26), and unknown (3). 

• Medical history (n = 41)  included PTs in the following SOCs; Most frequently (2:2) 
reported PTs by SOC are presented below: 

Vascular disorders - 19 cases (41.3%): Hypertension (16); 
- Cardiac disorders - 17 cases (37.0%): Atrial fibrillation (10), Myocardial ischaemia 

(4), Hypertensive heart disease (3), and Cardiac failure congestive (2); 
- Neoplasms benign, malignant and unspecified (incl cysts and polyps) - 16 cases 

(34.8%): Chronic lymphocytic leukaemia (3), Colon cancer (2); 
- Nervous system disorders - 11 cases (23.9%): Mixed dementia (4), Cognitive 

disorder (3), Parkinsonism (2); 
- Surgical and medical procedures -1 1  cases (23.9%): Nephrectomy (2); 
- Respiratory, thoracic and mediastinal disorders - 10 cases (21.7%): Acute respiratory 

failure (4), Chronic obstructive pulmonary disease (3), Dyspnoea (2); 
- Metabolism and nutrition disorders - 9 cases (19.6%): Diabetes mellitus (4), Type 2 

diabetes mellitus (3), Hyperuricaemia, (2); 
- Infections and infestations -7 cases ( 15.2%): Sepsis (3) 
- Musculoskeletal and connective tissue disorders - 6 cases (13.0%): Osteoarthritis (4); 

CONFIDENTIAL 
Page 185 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

— Renal and urinary disorders — 6 cases (13.0%): Chronic kidney disease (4), Acute 
kidney injury (2); 

General disorders and administration site conditions — 4 cases (83%): Lithiasis (2); 

- Social circumstances — 4 cases (8.7%): Tobacco user (2); 

Endocrine disorders — 3 cases (6.5%): Hypothyroidism (2); 

— Reproductive system and breast disorders — 3 cases (6.5%): Benign prostatic 
hyperplasia (3); 

Blood and lymphatic system disorders — 2 cases (4.3%): Anaemia (2); 

Other medical histories were reported under the following SOCs: Gastrointestinal 
disorders, Investigations (2 each), Congenital, familial and genetic disorders, Immune 
system disorders, Injury, poisoning and procedural complications, Psychiatric 
disorders, and Skin and subcutaneous tissue disorders (1 each). 
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• Latency of the COVID-19 occurrence was reported in 31 of the 46 cases: 

— Day 0 to 585 after dose 2 (8 cases); 

— Day 40 to 395 after dose 3 (20 cases); 

- Day 2 after dose 4 (1 case); 

- Day 0 and 125 after vaccination [dose number not reported] (2 cases). 

• The most frequently (>1) reported causes of death in these 46 cases included COVID-19 
pneumonia (25), COVID-19 (17), Vaccination failure (11), Drug ineffective (9), 
Respiratory failure (6), Dyspnoea, Multiple organ dysfunction syndrome (5 each), Sepsis 
(3), Cardiac failure, Cardio-respiratory arrest, Cardio-respiratory distress, Haemodynamic 
instability, Hypoxia, Respiratory distress, and SARS-CoV-2 sepsis (2 each). 

- In all 46 fatal cases, drug ineffective or vaccination failure was reported (cross 
referenced with Section 163.4. Death and Section 163.4.2 Lack of Therapeutic 
Efficacy). 

- Thirty-four of these 46 cases involved elderly subjects (aged 65 to 74 years [12] or 
>75 years [22]), including 22 subjects with underlying medical history of clinical 
significance. 

- Among the remaining 12 cases; 3 of them had concurrent medical histories (51 to 
64 years [3]) that could impact the severity and evolution of the COVID-19 infection, 
including but not limited to immune system disorders (immunodeficiency, 
immunosuppression), renal disorders (acute kidney injury, chronic kidney disease, 
end stage renal disease) and respiratory disorders (acute respiratory distress 
syndrome, acute respiratory failure, chronic respiratory disease, dyspnoea). 

- Of the remaining 9 cases where medical history was not reported, 1 case reported 
relevant concomitant medications including daratumumab, dexamethasone, and 
elranatamab. None of the remaining 8 cases reported concomitant medications. The 
causes of death were reported as COVID-19 (5), Drug ineffective (4), COVID-19 
pneumonia, Respiratory failure (3 each), Multiple organ dysfunction syndrome, 
SARS-CoV-2 sepsis (2 each), Cardio-respiratory distress, Facial paresis, Lung 
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- Renal and urinary disorders - 6 cases (13.0%): Chronic kidney disease (4), Acute 
kidney injury (2); 

- General disorders and administration site conditions - 4 cases (8.7%): Lithiasis (2); 
- Social circumstances - 4  cases (8.7%): Tobacco user (2); 
- Endocrine disorders - 3 cases (6.5%): Hypothyroidism (2); 
- Reproductive system and breast disorders - 3 cases (6.5%): Benign prostatic 

hyperplasia (3); 
- Blood and lymphatic system disorders - 2 cases (4.3%): Anaemia (2); 
- Other medical histories were reported under the following SOCs: Gastrointestinal 

disorders, Investigations (2 each), Congenital, familial and genetic disorders, Immune 
system disorders, Injury, poisoning and procedural complications, Psychiatric 
disorders, and Skin and subcutaneous tissue disorders (1 each). 

• Latency of the COVID-1 9  occurrence was reported in 3 1  of the 46 cases: 
- Day O to 585 after dose 2 (8 cases); 
- Day 40 to 395 after dose 3 (20 cases); 
- Day 2 after dose 4 ( 1  case); 
- Day 0 and 1 25 after vaccination [dose number not reported] (2 cases). 

• The most frequently (> 1) reported causes of death in these 46 cases included COVID-19 
pneumonia (25), COVID-1 9  ( 1 7), Vaccination failure ( 1 1  ), Drug ineffective (9), 
Respiratory failure (6), Dyspnoea, Multiple organ dysfunction syndrome (5 each), Sepsis 
(3), Cardiac failure, Cardio-respiratory arrest, Cardio-respiratory distress, Haemodynamic 
instability, Hypoxia, Respiratory distress, and SARS-Co V-2 sepsis (2 each). 
- In all 46 fatal cases, drug ineffective or vaccination failure was reported ( cross 

referenced with Section 16.3 .4.1 Death and Section 16.3 .4.2 Lack of Therapeutic 
Efficacy) 

- Thirty-four of these 46 cases involved elderly subjects (aged 65 to 74 years [ 12] or 
�75 years [22]), including 22 subjects with underlying medical history of clinical 
significance. 

- Among the remaining 12 cases; 3 of them had concurrent medical histories (51 to 
64 years [3]) that could impact the severity and evolution of the COVID-19 infection, 
including but not limited to immune system disorders (immunodeficiency, 
immunosuppression), renal disorders (acute kidney injury, chronic kidney disease, 
end stage renal disease) and respiratory disorders ( acute respiratory distress 
syndrome, acute respiratory failure, chronic respiratory disease, dyspnoea). 

- Of the remaining 9 cases where medical history was not reported, 1 case reported 
relevant concomitant medications including daratumumab, dexamethasone, and 
elranatamab. None of the remaining 8 cases reported concomitant medications. The 
causes of death were reported as COVID-1 9  (5), Drug ineffective (4), COVID-1 9  
pneumonia, Respiratory failure (3 each), Multiple organ dysfunction syndrome, 
SARS-Co V-2 sepsis (2 each), Cardio-respiratory distress, Facial paresis, Lung 
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carcinoma cell type unspecified stage IV, Pulmonary embolism, Pyrexia, and 
Vaccination failure (1 each). In 5 cases, the latency to onset of COVID-19 infection 
was not reported; in the remaining 3 cases the latency reported from dose 2 was 0 
days, and from dose 3 was 110 and 182 days. 

Second Booster Analysis 

No cases reported events occurring after administration of a second booster vaccination. 

Conclusion 

The purpose of this review of subjects with COVID-19 following vaccination is to identify 
cases of potential vaccine-associated enhanced disease. The nature of spontaneously reported 
data provides a challenge because of the lack of a comparison group. Further, the background 
rate of VAED is not known. No cases were reported after administration of a second booster 
vaccination with BNT162b2 (original or bivalent). Considering the limitations of the review, 
VAED/VAERD remains a theoretical risk for the vaccine. The MAH is proposing to remove 
this important potential risk from the list of the safety concerns (Section 16.4 
Characterisation of Risks). 
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) 16.3.3. Evaluation of Other Risks (not categorised as important) 

The Republic of Korea MFDS requested the MAH to provide: Safety evaluation for the 
second booster vaccination. Up-to-date safety information (post-marketing safety 
information, etc.) related to booster vaccination-related adverse reactions of special interest 
(AESI) and vaccine related exacerbated diseases (VAED including VAERD.) The MAH 
self-committed to provide this information in the current PSUR. 

Response 

The MAH has implemented a search for the administration of booster doses of BNT162b2 
original and BNT162b2 bivalent vaccines. Please refer for each AESI to the subsection 
"Second Booster Analysis" for the analysis of cases occurred after the second booster. 

In the PRAC AR of the PSUR #3, the PRAC requested that For future PSURs in the section 
`Evaluation of AESIs' , the cardiovascular AESIs, haematological AESIs, dermatological 

AESIs, facial paralysis, hepatic AESIs, musculoskeletal AESIs, other AESIs, respiratory 
AESIs, vasculitic events, local adverse reactions, and/or severe reactogenicity should only be 
included and discussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/signal. 

Response 

Upon review of the incremental data of cases evaluated for all the above mentioned topics, 
no new safety issues/signals or reporting pattern changes were detected. These topics have 
been removed from the text of the PSUR. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

carcinoma cell type unspecified stage IV, Pulmonary embolism, Pyrexia, and 
Vaccination failure (1  each). In 5 cases, the latency to onset of COVID-19 infection 
was not reported; in the remaining 3 cases the latency reported from dose 2 was 0 
days, and from dose 3 was 1 10 and 182 days. 

Second Booster Analysis 

No cases reported events occurring after administration of a second booster vaccination. 

Conclusion 

The purpose of this review of subjects with COVID-19  following vaccination is to identify 
cases of potential vaccine-associated enhanced disease. The nature of spontaneously reported 
data provides a challenge because of the lack of a comparison group. Further, the background 
rate of V AED is not known. No cases were reported after administration of a second booster 
vaccination with BNT162b2 (original or bivalent). Considering the limitations of the review, 
V AEON AERO remains a theoretical risk for the vaccine. The MAH is proposing to remove 
this important potential risk from the list of the safety concerns (Section 1 6.4 
Characterisation of Risks). 

16.3.3. Evaluation of Other Risks (not categorised as important) 

The Republic of Korea MFDS requested the MAH to provide: Safety evaluation for the 
second booster vaccination. Up-to-date safety information (post-marketing safety 
information, etc.) related to booster vaccination-related adverse reactions of special interest 
(AESI) and vaccine related exacerbated diseases (VAED including VAERD.) The MAH 
self-committed to provide this information in the current PSUR. 

Response 

The MAH has implemented a search for the administration of booster doses ofBNT162b2 
original and BNT162b2 bivalent vaccines. Please refer for each AESI to the subsection 
"Second Booster Analysis" for the analysis of cases occurred after the second booster. 

In the PRAC AR of the PSUR #3, the PRAC requested that For future PSURs in the section 
'Evaluation of AESis ', the cardiovascular AESis, haematological AESis, dermatological 

AESis, facial paralysis, hepatic AESis, musculoskeletal AESis, other AESis, respiratory 
AESis, vasculitic events, local adverse reactions, and/or severe reactogenicity should only be 
included and discussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/signal. 

Response 

Upon review of the incremental data of cases evaluated for all the above mentioned topics, 
no new safety issues/signals or reporting pattern changes were detected. These topics have 
been removed from the text of the PSUR. 
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After responding to the TGA's queries on the Comirnaty SBSR #3 on 20 October 2022 
(original seq 0166) - see SCC-REQ-92709 - the PSUR Unit Evaluator provided the following 
request: 

Question 1: The TGA accepts the causality assessments of the sponsor. It is understood that 
the signal is closed, in line with the EMA PRAC Rapporteur. The sponsor is requested to 
provide a review of cumulative data on this topic (subacute thyroiditis) in the next SSR 
(including but not limited to assessment of causation for serious cases). 

Response 

Conclusions of the cumulative review of the cases in the MAH safety database are provided 
in Section 16.3.3.1.3.1. Thyroiditis Subacute — Cumulative Review. Please refer to 
Appendix 5.6.3. for more details. 

In the PRAC AR of the PSUR #3, the following request was made: The MAH should 
continue to closely monitor MIS-C/-A as outlined in PRAC's signal recommendation (EPITT 
19732) and all new cases of MIS-C/-A should be reported in the future PSURs. 

Response 

Please refer to Appendix 5.6.1 for the review of the cases received in the reporting interval. 

A request was made from Canada MHPD on 20 September 2022, following their review of 
aSMSR #6: 

Cases of Guillain-Barre Syndrome (GBS) is not discussed in this abbreviated summary safety 
report. Please provide an analysis of GBS in the next PSUR including discussion about the 
international regulatory action from Japan's PMDA (inclusion of GBS in the important 
precautions section of the Japan package insert updated on 10 June 2022 and inclusion of 
GBS as an important potential risk in the Japan RMP). 

Response 

Please refer to Section 16.3.3.1.6.1 GBS/Miller Fisher Syndrome for case summary in the 
interval period. 

As part of the approval letter for the emergency use of Tozinameran — COVID-19 mRNA 
vaccine (nucleoside modified) — COMIRNATY®, the WHO requested the MAH to provide 
additional data on vaccine immunogenicity, effectiveness and safety on population groups 
represented in Low- and Middle-Income Countries (LMICs) including individuals with 
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After responding to the TGA's queries on the Comimaty SBSR #3 on 20 October 2022 
(original seq 0166) - see SCC-REQ-92709 - the PSUR Unit Evaluator provided the following 
request: 

Question 1 :  The TGA accepts the causality assessments of the sponsor. It is understood that 
the signal is closed, in line with the EMA PRAC Rapporteur. The sponsor is requested to 
provide a review of cumulative data on this topic (subacute thyroiditis) in the next SSR 
(including but not limited to assessment of causation for serious cases). 

Response 

Conclusions of the cumulative review of the cases in the MAH safety database are provided 
in Section 1 6.3.3. 1 .3. 1 .  Thyroiditis Subacute - Cumulative Review. Please refer to 
Appendix 5.6.3. for more details. 

In the PRAC AR of the PSUR #3, the following request was made: The MAH should 
continue to closely monitor MIS-Cl-A as outlined in PRAC's signal recommendation (EPITT 
19732) and all new cases of MIS-Cl-A should be reported in the future PSURs. 

Response 

Please refer to Appendix 5 .6. 1 for the review of the cases received in the reporting interval. 

A request was made from Canada MHPD on 20 September 2022, following their review of 
aSMSR #6: 

Cases of Guillain-Barre Syndrome (GBS) is not discussed in this abbreviated summary safety 
report. Please provide an analysis ofGBS in the next PSUR including discussion about the 
international regulatory action from Japan 's PMDA (inclusion ofGBS in the important 
precautions section of the Japan package insert updated on 10 June 2022 and inclusion of 
GBS as an important potential risk in the Japan RMP). 

Response 

Please refer to Section 16.3.3. 1 .6. 1 GBS/Miller Fisher Syndrome for case summary in the 
interval period. 

As part of the approval letter for the emergency use of Tozinameran - COVID-19  mRNA 
vaccine (nucleoside modified) - COMIRNATY®, the WHO requested the MAH to provide 
additional data on vaccine immunogenicity, effectiveness and safety on population groups 
represented in Low- and Middle-Income Countries (LMICs) including individuals with 
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conditions such as malnutrition and populations with existing co-morbidities such as 
tuberculosis, human immunodeficiency virus (HIT) infection and other high prevalent 
infectious diseases. 

Response 

Please refer to Section 16.3.3.1.12. AESIs in subjects with Malnutrition; HIV infection for 
case summary in the interval period. 

There were no other risks that were classified as listed adverse events in which a SMSR or 
SMSR assessment report recommended/requested continued monitoring in future PSURs 
and/or risks not categorised as important in which new information has become available 
during the reporting interval that allows further characterisation of a previously recognised 
risk. 
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16.3.3.1. Adverse Events of Special Interest (AESIs) 

The company's AESI list takes into consideration the lists of AESIs from several expert 
groups and regulatory authorities including but not limited to the following: Brighton 
Collaboration (SPEAC), ACCESS protocol, US CDC (preliminary list of AESI for VAERS 
surveillance), MHRA (unpublished guideline). 

The AESI terms are incorporated into a THE list and include events of interest due to their 
association with severe COVID-19 and events of interest for vaccines in general. The AESI 
list includes MedDRA PTs, HLTs, HLGTs or MedDRA SMQs and will be changed as 
appropriate based on the evolving safety profile of the vaccine. 

Overlapping terms among multiple categories were assigned to one category only based on 
their most clinical relevance. 

Please refer to Appendix 5.7 for the observed versus expected analysis for the AESIs. 

16.3.3.1.1. Anaphylactic AESIs 

Search criteria — PTs: Anaphylactic reaction; Anaphylactic shock; Anaphylactoid reaction; 
Anaphylactoid shock.62

Clinical Trial Data 

• Number of cases: 1 (BNT162b2) (0.32% of 309 cases of the total CT dataset), compared 
to 3 cases (0.45%) retrieved in the PSUR #3. 

The investigator reported that there was not a reasonable possibility that the events 
anaphylactic reactions were related to study vaccine (BNT162b2), or clinical trial 

62 According to the search criteria specified for Anaphylaxis in the EU-RMP v 5.0. 
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conditions such as malnutrition and populations with existing co-morbidities such as 
tuberculosis, human immunodeficiency virus (HIV) infection and other high prevalent 
infectious diseases. 

Response 

Please refer to Section 16.3.3.1.12. AESis in subjects with Malnutrition; HIV infection for 
case summary in the interval period. 

There were no other risks that were classified as listed adverse events in which a SMSR or 
SMSR assessment report recommended/requested continued monitoring in future PSURs 
and/or risks not categorised as important in which new information has become available 
during the reporting interval that allows further characterisation of a previously recognised 
risk. 

16.3.3.1. Adverse Events of Special Interest (AESls) 
The company's AESI list takes into consideration the lists of AESis from several expert 
groups and regulatory authorities including but not limited to the following: Brighton 
Collaboration (SPEAC), ACCESS protocol, US CDC (preliminary list of AESI for V AERS 
surveillance), MHRA (unpublished guideline). 

The AESI terms are incorporated into a TME list and include events of interest due to their 
association with severe COVID-19 and events of interest for vaccines in general. The AESI 
list includes MedDRA PTs, HLTs, HLGTs or MedDRA SMQs and will be changed as 
appropriate based on the evolving safety profile of the vaccine. 

Overlapping terms among multiple categories were assigned to one category only based on 
their most clinical relevance. 

Please refer to Appendix 5.7 for the observed versus expected analysis for the AESis. 

16.3.3.1.1. Anaphylactic AESis 
Search criteria - PTs: Anaphylactic reaction; Anaphylactic shock; Anaphylactoid reaction; 
Anaphylactoid shock. 62 

Clinical Trial Data 

• Number of cases: 1 (BNT162b2) (0.32% of 309 cases of the total CT dataset), compared 
to 3 cases (0.45%) retrieved in the PSUR #3. 

The investigator reported that there was not a reasonable possibility that the events 
anaphylactic reactions were related to study vaccine (BNT162b2), or clinical trial 

62 According to the search criteria specified for Anaphylaxis in the EU-RMP v 5.0 . 
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procedures. No clinical trial procedures were performed at the time of the event, therefore 
there was no possibility the event was related to clinical trial procedures. The Sponsor 
reported that there was not enough evidence to reasonably attribute the case to study vaccine, 
concomitant drugs or clinical trial procedure based on the latency. Of note, the event 
reported as an anaphylactic reaction with unknown cause (PT Anaphylactic reaction) 
occurred approximately 5 months after receiving the booster dose (third dose) of study 
vaccine (BNT162b2). 

Post-Authorisation Data 
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• Number of cases: 421(BNT162b2 [333], BNT162b2 + BNT162b2 Omi BA.1 [17], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [70]) (0.15% of 282,992 cases, the total PM 
dataset), compared to 1037 cases (0.20%) retrieved in the PSUR #3. 

• MC cases (291), NMC cases (130). 

• Country/region of incidence 10): Japan (130), Poland (81), Germany (48), US (46), 
Australia (13), Malaysia, UK (11 each), and Greece (10); the remaining 71 cases were 
distributed among 26 countries. 

• Subjects' gender: female (261), male (62) and unknown (98). 

• Subjects' age in years: n = 360, range: 3 — 92 years, mean: 43.6, median: 43.0. 

• Medical history (n = 162); the most frequently (≥ 8) reported medical conditions included 
Drug hypersensitivity (33), Asthma, Food allergy (25 each), Hypertension (22), 
Anaphylactic reaction, Hypersensitivity (14 each), Diabetes mellitus (12), Seasonal 
allergy (9), Contrast media allergy, and Type 2 diabetes mellitus (8 each). 

• COVID-19 Medical history (n = 5): COVID-19 (5) 

• Co-suspect medications (n = 18 cases): Relevant co-suspect medications (>1) included 
varicella zoster vaccine RGE (CHO) (3), elasomeran, macrogol (2 each). 

• Number of relevant events: 459. 

• Relevant event seriousness: serious (459). 

• Reported relevant PTs: Anaphylactic reaction (321), Anaphylactic shock (128), 
Anaphylactoid reaction (9), Anaphylactoid shock (1). 

• Time to event onset63: n = 318, range: <24 hours to 234 days, median: 0 days. 
Immunologic (IgE-mediated) hypersensitivity reactions such as anaphylaxis and non-
immunologic (anaphylactoid) reactions generally occur shortly after exposure to 
exposure, however, for completeness, those events with inconsistent time to onset and/or 
duration reported are included. 

— <24 hours: 273 events (2 of which had a fatal outcome); 

63 This number does not include the events for which administration dates or event onset dates were 
partially reported. 
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Reporting Period 
19 June 2022 through 18 December 2022 

procedures. No clinical trial procedures were performed at the time of the event, therefore 
there was no possibility the event was related to clinical trial procedures. The Sponsor 
reported that there was not enough evidence to reasonably attribute the case to study vaccine, 
concomitant drugs or clinical trial procedure based on the latency. Of note, the event 
reported as an anaphylactic reaction with unknown cause (PT Anaphylactic reaction) 
occurred approximately 5 months after receiving the booster dose ( third dose) of study 
vaccine (BNT162b2). 

Post-Authorisation Data 

• Number of cases: 421(BNT162b2 [333], BNT162b2 + BNT162b2 Omi BA.I [17], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [70]) (0.15% of282,992 cases, the total PM 
dataset), compared to 1037 cases (0.20%) retrieved in the PSUR #3. 

• MC cases (291), NMC cases (130). 
• Country/region of incidence (2: 10): Japan (130), Poland (81), Germany (48), US (46), 

Australia (13), Malaysia, UK (11 each), and Greece (10); the remaining 71 cases were 
distributed among 26 countries. 

• Subjects' gender: female (261), male (62) and unknown (98). 
• Subjects' age in years: n = 360, range: 3 - 92 years, mean: 43.6, median: 43.0. 
• Medical history (n = 162); the most frequently (2: 8) reported medical conditions included 

Drug hypersensitivity (33), Asthma, Food allergy (25 each), Hypertension (22), 
Anaphylactic reaction, Hypersensitivity (14 each), Diabetes mellitus (12), Seasonal 
allergy (9), Contrast media allergy, and Type 2 diabetes mellitus (8 each) . 

• COVID-19 Medical history (n = 5): COVID-19 (5) 
• Co-suspect medications (n = 18 cases): Relevant co-suspect medications (> 1) included 

varicella zoster vaccine RGE (CHO) (3), elasomeran, macrogol (2 each). 
• Number ofrelevant events: 459 . 
• Relevant event seriousness: serious ( 459). 
• Reported relevant PTs: Anaphylactic reaction (321), Anaphylactic shock (128), 

Anaphylactoid reaction (9), Anaphylactoid shock (1). 
• Time to event onset63 : n = 318, range: <24 hours to 234 days, median: 0 days. 

Immunologic (IgE-mediated) hypersensitivity reactions such as anaphylaxis and non­
immunologic (anaphylactoid) reactions generally occur shortly after exposure to 
exposure, however, for completeness, those events with inconsistent time to onset and/or 
duration reported are included. 

- <24 hours: 273 events (2 of which had a fatal outcome); 

63 This number does not include the events for which administration dates or event onset dates were 
partially reported . 
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- 1 day: 14 events; 
— 2-7 days: 15 events; 
- 8-14 days: 2 events; 

15-30 days: 2 events; 
31-180 days: 10 events; 

- 181-234 days: 2 events. 

• Duration of relevant events64: n = 81, range: <24 hours to 371 days, median 0 day. 

— <24 hours: 42 events; 
- 1 day: 18 events; 
— 2-7 days: 11 events; 
- 8-14 days: 2 events; 
- 15-30 days: 2 events; 
- 31-180 days: 3 events; 
- 181-371 days: 3 events. 
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• Relevant event outcome: fatal (3), resolved/resolving (211), resolved with sequelae (11), 
not resolved (27), unknown (207). 

• In 3 cases (reporting 3 relevant events with fatal outcomes), the reported cause of death 
was Anaphylactic reaction (3). Two (2) of the 3 cases involved elderly subjects. Medical 
history was provided in 1 case and included Autoimmune disorder. 

Of the 169 cases reporting medical history/co-suspect medications, 93 cases reported relevant 
medical history/risk factors (e.g., asthma, drug hypersensitivity, food allergies, autoimmune 
disorders, hypersensitivity, prior anaphylactic reactions, prior anaphylactic shock, seasonal 
allergy, contrast media allergy) and/or co-suspect (e.g., varicella zoster vaccine RGE (CHO), 
adalimumab, influenza vaccine, influenza vaccine inact SPLIT 4V), which may have 
contributed to the anaphylaxis related events. 

Analysis by age group 

CT: Paediatric (1). 

• A meaningful comparison between different age groups is not possible as there is only 1 
paediatric case in the CT dataset. 

PM: Paediatric (25), Adults (278), Elderly (58) and Unknown (60). 

• No significant difference was observed in the reporting proportion of anaphylaxis 
relevant PTs between adult and elderly populations. Due to the relative low volume of 
cases in the paediatric population, a meaningful comparison of the same with the other 
age groups was not possible. 

Provided when reported for events with outcome of resolved and resolved with sequelae. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

1 day: 14 events; 
2-7 days: 15 events; 
8-14 days: 2 events; 
15-30 days: 2 events; 
31-180 days: 10 events; 
181-234 days: 2 events. 

Reporting Period 
19 June 2022 through 18 December 2022 

• Duration of relevant events64
: n = 81, range: <24 hours to 371 days, median O day. 

<24 hours: 42 events; 
1 day: 18 events; 
2-7 days: 11 events; 
8-14 days: 2 events; 
15-30 days: 2 events; 
31-180 days: 3 events; 
181-371 days: 3 events. 

• Relevant event outcome: fatal (3), resolved/resolving (211), resolved with sequelae (11), 
not resolved (27), unknown (207). 

• In 3 cases (reporting 3 relevant events with fatal outcomes), the reported cause of death 
was Anaphylactic reaction (3). Two (2) of the 3 cases involved elderly subjects. Medical 
history was provided in 1 case and included Autoimmune disorder. 

Of the 169 cases reporting medical history/co-suspect medications, 93 cases reported relevant 
medical history/risk factors ( e.g., asthma, drug hypersensitivity, food allergies, autoimmune 
disorders, hypersensitivity, prior anaphylactic reactions, prior anaphylactic shock, seasonal 
allergy, contrast media allergy) and/or co-suspect (e.g., varicella zoster vaccine RGE (CHO), 
adalimumab, influenza vaccine, influenza vaccine inact SPLIT 4V), which may have 
contributed to the anaphylaxis related events. 

Analysis by age group 

CT: Paediatric (1 ). 

• A meaningful comparison between different age groups is not possible as there is only 1 

paediatric case in the CT dataset. 

PM: Paediatric (25), Adults (278), Elderly (58) and Unknown (60). 

• No significant difference was observed in the reporting proportion of anaphylaxis 
relevant PTs between adult and elderly populations. Due to the relative low volume of 
cases in the paediatric population, a meaningful comparison of the same with the other 
age groups was not possible . 

64 Provided when reported for events with outcome ofresolved and resolved with sequelae . 
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O/E Analysis 

O/E analysis was performed for Anaphylaxis (see Appendix 5.7 Observed versus Expected 
Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Thirty-two (32) cases reported 33 events occurred after administration of a second booster 
vaccination. In 8 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 24 cases, 15 involved homologous 
second booster and 9 heterologous second booster. No new significant safety information 
was identified based on the review of the remaining cases involving second booster 
vaccination. 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, O/E and second booster. Safety surveillance will continue. 

16.3.3.1.2. COVID-19 AESIs 
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) Search criteria - SMQ COVID-19 (Narrow and Broad) OR PTs Ageusia; Anosmia; Vaccine 

associated enhanced disease; Vaccine associated enhanced respiratory disease.65

Cases reporting long COVID (PT: Post-acute COVID-19 syndrome) are reviewed in this 
section. Please refer also to Section 18.1 Benefit-Risk Context — Medical Need and Important 
Alternatives (Complications of COVID-19 and Post-acute COVID). 

Clinical Trial Data 

• Number of cases: 4 (BNT162b2 [3], blinded therapy [1]) (1.3 % of 309 cases, the total 
CT dataset), compared to 7 cases (L0%) retrieved in the PSUR #3. 

• Country/region of incidence: US (3), (1). 

• Subjects' gender: male (4). 

• Subjects' age in years: n = 4, range: 2-82, mean: 32.8, median: 23.5 

• Medical history (n = 2): the reported relevant medical conditions included the PTs 
Benign prostatic hyperplasia, Chronic obstructive pulmonary disease, Gastrooesophageal 
reflux disease, Jaundice neonatal, Laryngomalacia, Neuropathy peripheral, Osteoarthritis, 
Seasonal allergy, Type 2 diabetes mellitus (1 each). 

• COVID-19 Medical history: none. 

65 The PTs Vaccine associated enhanced disease and Vaccine associated enhanced respiratory disease are 
evaluated in Section 16.3.2. Evaluation of Important Potential Risks, as overlapping terms with the important 
potential risk Vaccine-Associated Enhanced Disease (VAED), including Vaccine-Associated Enhanced 
Respiratory Disease (VAERD). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

0/E Analysis 

Reporting Period 
19 June 2022 through 18 December 2022 

0/E analysis was performed for Anaphylaxis (see Appendix 5.7 Observed versus Expected 
Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Thirty-two (32) cases reported 33 events occurred after administration of a second booster 
vaccination. In 8 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 24 cases, 15 involved homologous 
second booster and 9 heterologous second booster. No new significant safety information 
was identified based on the review of the remaining cases involving second booster 
vaccination. 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.2. COVID-19 AESis 
Search criteria - SMQ COVID-19 (Narrow and Broad) OR PTs Ageusia; Anosmia; Vaccine 
associated enhanced disease; Vaccine associated enhanced respiratory disease.65 

Cases reporting long COVID (PT: Post-acute COVID-19 syndrome) are reviewed in this 
section. Please refer also to Section 18.1 Benefit-Risk Context - Medical Need and Important 
Alternatives (Complications ofCOVID-19 and Post-acute COVID) . 

Clinical Trial Data 

• Number of cases: 4 (BNT162b2 [3], blinded therapy [ l ]) (1.3 % of309 cases, the total 
CT dataset), compared to 7 cases (1.0%) retrieved in the PSUR #3 . 

• Country/region of incidence: US (3), -(1). 
• Subjects' gender: male (4). 
• Subjects' age in years: n = 4, range: 2-82, mean: 32.8, median: 23.5 
• Medical history (n = 2): the reported relevant medical conditions included the PTs 

Benign prostatic hyperplasia, Chronic obstructive pulmonary disease, Gastrooesophageal 
reflux disease, Jaundice neonatal, Laryngomalacia, Neuropathy peripheral, Osteoarthritis, 
Seasonal allergy, Type 2 diabetes mellitus (1 each). 

• COVID-19 Medical history: none. 

65 The PTs Vaccine associated enhanced disease and Vaccine associated enhanced respiratory disease are 
evaluated in Section 16.3.2. Evaluation of Important Potential Risks, as overlapping terms with the important 
potential risk Vaccine-Associated Enhanced Disease (V AED), including Vaccine-Associated Enhanced 
Respiratory Disease (V AERO) . 
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• Co-suspect medications: none. 

• Reported relevant PTs: COVID-19 (3), COVID-19 pneumonia (1). None of the events 
were related to BNT162b2 or blinded therapy. 

• Relevant event outcome: resolved/resolving (4). 

Post-Authorisation Data 

• Number of relevant cases: 57,462 (original [56,904], original + Omi BA.1 [166], original 
+ Omi BA.4/BA.5 [799]), (20.3% of 282,992 cases, the total PM dataset), compared to 
54,335 cases (10.7%) retrieved in the PSUR #3. 

• MC cases (45,052); NMC cases (12,410). 

• Country/region of incidence (2 1%): Austria (40,531), US (5873), France (2511), UK 
(1493), Netherlands (1381), Germany (1246), Japan (594); the remaining 3833 cases 
were distributed among 61 countries. 

• Subjects' gender: female (32,203), male (24,215) and unknown (1044). 

• Subjects' age in years: n = 54,617, range: 1 year— 103.0 years, mean: 45.8, median: 45.0. 
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• Medical history (n = 7770): the most frequently (≥2%) reported relevant medical 
conditions included Hypertension (1345), Drug hypersensitivity (981), Asthma (963), 
Hypersensitivity (459). 

• COVID-19 Medical history (n = 1323): COVID-19 (1171), Suspected COVID-19 (98), 
Post-acute COVID-19 syndrome (37), SARS-CoV-2 test positive (19), Exposure to 
SARS-CoV-2 (16), Asymptomatic COVID-19, Coronavirus infection (6 each), 
COVID-19 pneumonia (5), Coronavirus test positive, COVID-19 treatment, SARS-
CoV-2 antibody test positive (1 each). 

• Co-suspect medications (n = 6947); the most frequently (≥10) reported relevant co-
suspect medications included COVID-19 vaccine (3921), elasomeran (1531), COVID-19 
vaccine NRVV AD (CHADOX1 NCOV-19) (1240), COVID-19 vaccine NRVV AD26 
(JNJ 78436735) (185), adalimumab (131), influenza vaccine (43), COVID-19 vaccine 
inact (VERO) CZ02 (34), ocrelizumab (31), upadacitinib (19), COVID-19 vaccine 
NRVV MVA (17), influenza vaccine inact SAG 4V (15) 

• Number of relevant events: 57,925. 

• Relevant event seriousness: serious (56,525), non-serious (1,402). 

• Most frequently reported relevant PTs (22%): COVID-19 (54,456), and Suspected 
COVID-19 (1710). 

• Time to event onset63: n = 49,091, range: <24 hours to 365 days, median: 136 days. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

• Co-suspect medications: none. 

Reporting Period 
19 June 2022 through 18 December 2022 

• Reported relevant PTs: COVID-19 (3), COVID-19 pneumonia (1). None of the events 
were related to BNT162b2 or blinded therapy. 

• Relevant event outcome: resolved/resolving ( 4). 
Post-Authorisation Data 

• Number ofrelevant cases: 57,462 (original [56,904], original + Omi BA.1 [166], original 
+ Omi BA.4/BA.5 [799]), (20.3% of 282,992 cases, the total PM dataset), compared to 
54,335 cases (10.7%) retrieved in the PSUR #3. 

• MC cases (45,052); NMC cases (12,410). 

• Country/region of incidence (� 1%): Austria (40,531), US (5873), France (2511), UK 
(1493), Netherlands (1381), Germany (1246), Japan (594); the remaining 3833 cases 
were distributed among 61 countries. 

• Subjects' gender: female (32,203), male (24,215) and unknown (1044). 

• Subjects' age in years: n = 54,617, range: 1 year - 103.0 years, mean: 45.8, median: 45.0. 

• Medical history (n = 7770): the most frequently (�2%) reported relevant medical 
conditions included Hypertension (1345), Drug hypersensitivity (981 ), Asthma (963), 
Hypersensitivity ( 459). 

• COVID-19 Medical history (n = 1323): COVID-19 (1171), Suspected COVID-19 (98), 
Post-acute COVID-19 syndrome (37), SARS-CoV-2 test positive (19), Exposure to 
SARS-CoV-2 (16), Asymptomatic COVID-19, Coronavirus infection (6 each), 
COVID-19 pneumonia (5), Coronavirus test positive, COVID-19 treatment, SARS­
CoV-2 antibody test positive (1 each). 

• Co-suspect medications (n = 6947); the most frequently (�10) reported relevant co­
suspect medications included COVID-19 vaccine (3921), elasomeran (1531), COVID-19 
vaccine NRVV AD (CHADOXl NCOV-19) (1240), COVID-19 vaccine NRVV AD26 
(JNJ 78436735) (185), adalimumab (131), influenza vaccine (43), COVID-19 vaccine 
inact (VERO) CZ02 (34), ocrelizumab (31), upadacitinib (19), COVID-19 vaccine 
NRVV MV A (17), influenza vaccine inact SAG 4V (15) 

• Number ofrelevant events: 57,925. 

• Relevant event seriousness: serious (56,525), non-serious (1,402). 

• Most frequently reported relevant PTs (�2%): COVID-19 (54,456), and Suspected 
COVID-19 (1710). 

• Time to event onset63 : n = 49,091, range: <24 hours to 365 days, median: 136 days. 
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• <24 hours: 289 events (1 fatal event); 
• 1 day: 298 events (3 fatal events); 
• 2-7 days: 1008 events (8 fatal events); 
• 8-14 days: 819 events (1 fatal event); 
• 15-30 days: 1716 events (2 fatal events); 
• 31-181 days: 42160 events (33 fatal events); 
• > 182 days: 2801 events (33 fatal events). 

• Duration of relevant events64: n = 900, range: 24 hours to 421 days, median: 9 days: 

• <24 hours: 31 events; 
• 1 day: 20 events; 
• 2-7 days: 303 events; 
• 8-14 days: 345 events; 
• 15-30 days: 123 events; 
• 31-181 days: 54 events; 
• 182-365 days: 19 events; 
• >365-421 days: 5 events. 
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) • Relevant event outcome56: fatal (123), resolved/resolving (3384), resolved with sequelae 

(137), not resolved (2683), unknown (51,599). 

Fatal cases (123) 

In 123 cases (reporting 136 relevant events of which 123 relevant events reported a fatal 
outcome), the reported causes of death (>10) included COVID-19 (65), Drug ineffective 
(41), COVID-19 pneumonia (28), Vaccination failure (20), Death, Suspected COVID-19 (10 
each). Of note, in 10 cases limited information regarding the cause of death was provided 
(PT Death [10]). Most (88 of 123 cases) of the fatal cases involved elderly subjects. When 
the medical history was provided (80 cases), the most frequently (> 5) relevant medical 
conditions included Hypertension (27), Atrial fibrillation (17), Osteoarthritis (7), Chronic 
kidney disease, Diabetes mellitus, Type 2 diabetes mellitus (6 each), Acute respiratory 
failure, Asthma, Chronic obstructive pulmonary disease, Cognitive disorder, Hypertensive 
heart disease, Hypothyroidism, and Myocardial ischaemia (5 each). 

LONG COVID 
Search criteria: PT Post-acute COVID-19 syndrome. 

Clinical Trial Data 

• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of relevant cases: 178 (0.06% of 282,992 cases, the total PM dataset), compared 
to 200 cases (0.04%) retrieved in the PSUR #3. 

• MC cases (67); NMC cases (111). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

• <24 hours: 289 events (1 fatal event); 
• 1 day: 298 events (3 fatal events); 
• 2-7 days: 1008 events (8 fatal events); 
• 8-14 days: 819 events (1 fatal event); 
• 15-30 days: 1716 events (2 fatal events); 
• 31-181 days: 42160 events (33 fatal events); 
• 2:: 182 days: 2801 events (33 fatal events). 

Reporting Period 
19 June 2022 through 18 December 2022 

• Duration of relevant events64: n = 900, range: 24 hours to 421 days, median: 9 days: 

• <24 hours: 31 events; 
• 1 day: 20 events; 
• 2-7 days: 303 events; 
• 8-14 days: 345 events; 
• 15-30 days: 123 events; 
• 31-181 days: 54 events; 
• 182-365 days: 19 events; 
• >365-421 days: 5 events. 

• Relevant event outcome56 : fatal (123), resolved/resolving (3384), resolved with sequelae 
(137), not resolved (2683), unknown (51,599). 

Fatal cases (123) 

In 123 cases (reporting 136 relevant events of which 123 relevant events reported a fatal 
outcome), the reported causes of death (2:10) included COVID-19 (65), Drug ineffective 
(41), COVID-19 pneumonia (28), Vaccination failure (20), Death, Suspected COVID-19 (10 
each). Of note, in 10 cases limited information regarding the cause of death was provided 
(PT Death [10]). Most (88 of 123 cases) of the fatal cases involved elderly subjects. When 
the medical history was provided (80 cases), the most frequently (2:: 5) relevant medical 
conditions included Hypertension (27), Atrial fibrillation (17), Osteoarthritis (7), Chronic 
kidney disease, Diabetes mellitus, Type 2 diabetes mellitus (6 each), Acute respiratory 
failure, Asthma, Chronic obstructive pulmonary disease, Cognitive disorder, Hypertensive 
heart disease, Hypothyroidism, and Myocardial ischaemia (5 each). 

LONG COVID 
Search criteria: PT Post-acute COVID-19 syndrome. 

Clinical Trial Data 
• Number of cases: none; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 
• Number ofrelevant cases: 178 (0.06% of282,992 cases, the total PM dataset), compared 

to 200 cases (0.04%) retrieved in the PSUR #3 . 

• MC cases (67); NMC cases (111) . 
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• Country/region of incidence: Germany (96), Austria (13), France (11), Finland (8), UK 
(7), Australia, Italy (6 each), Belgium, US (5 each), Netherlands, Sweden (4 each), 
Switzerland (3), Luxembourg, Norway, Spain (2 each), Canada, Hungary, Ireland, New 
Zealand (1 each). 

• Subjects' gender: female (114), male (58) and unknown (6). 

• Subjects' age in years: n = 159, range: 13 — 83 years, mean: 45.5, median: 44.0. Of these 
159 subjects where the subjects' age was provided, there were 3 paediatric, 138 adults, 
and 18 elderly subjects. 

• Medical history (n = 89): the most frequently (≥2%) reported medical conditions included 
Seasonal allergy (14), Asthma (13) and Hypertension (11). 

• COVID-19 Medical history (n = 40): COVID-19 (30), Post-acute COVID-19 syndrome 
(13), Suspected COVID-19 (4). 
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Analysis by age group 

• CT: Paediatric (2), Adults (1), Elderly (1). 

— Due to low volume of cases, a meaningful comparison between the age groups 
(paediatric, adults and elderly) is not possible. 

• PM: Paediatric (2041), Adults (44,300), Elderly (8562). 

— No significant difference was observed in the reporting proportion of the most 
frequently reported COVID-19 AEs (≥2%) between adult, elderly and paediatric 
population. 

O/E Analysis 

O/E analysis was performed for Ageusia/anosmia (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

There were 2974 cases that reported 7068 events (including 3002 relevant events) which 
occurred after the administration of a second booster vaccination. In 2173 of these cases, no 
or partial vaccination dates are available and/or onset dates of the AEs were not provided. In 
the remaining 801 cases, 17 involved homologous second booster and 784 heterologous 
second booster. No new significant safety information was identified based on the review of 
the remaining cases involving second booster vaccination. 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, O/E and second booster. Safety surveillance will continue. 
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COVID-19 mRNA vaccine (nucleoside modified) 
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Reporting Period 
19 June 2022 through 18 December 2022 

• Country/region of incidence: Germany (96), Austria (13), France (11), Finland (8), UK 
(7), Australia, Italy (6 each), Belgium, US (5 each), Netherlands, Sweden (4 each), 
Switzerland (3), Luxembourg, Norway, Spain (2 each), Canada, Hungary, Ireland, New 
Zealand (1 each). 

• Subjects' gender: female (114), male (58) and unknown (6). 

• Subjects' age in years: n = 159, range: 13 -83 years, mean: 45.5, median: 44.0. Of these 
159 subjects where the subjects' age was provided, there were 3 paediatric, 138 adults, 
and 18 elderly subjects. 

• Medical history (n = 89): the most frequently (2:2%) reported medical conditions included 
Seasonal allergy (14), Asthma (13) and Hypertension (11). 

• COVID-19 Medical history (n = 40): COVID-19 (30), Post-acute COVID-19 syndrome 
(13), Suspected COVID-19 (4). 

Analysis by age group 

• CT: Paediatric (2), Adults (1), Elderly (1). 

- Due to low volume of cases, a meaningful comparison between the age groups 
(paediatric, adults and elderly) is not possible. 

• PM: Paediatric (2041 ), Adults (44,300), Elderly (8562). 

- No significant difference was observed in the reporting proportion of the most 
frequently reported COVID-19 AEs (2:2%) between adult, elderly and paediatric 
population . 

O/E Analysis 

0/E analysis was performed for Ageusia/anosmia (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

There were 2974 cases that reported 7068 events (including 3002 relevant events) which 
occurred after the administration of a second booster vaccination. In 2173 of these cases, no 
or partial vaccination dates are available and/or onset dates of the AEs were not provided. In 
the remaining 801 cases, 17 involved homologous second booster and 784 heterologous 
second booster. No new significant safety information was identified based on the review of 
the remaining cases involving second booster vaccination . 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue . 
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16.3.3.1.3. Immune-mediated/autoimmune AESIs 

Search criteria66: SMQ Immune-mediated/autoimmune disorders (Narrow and Broad) OR 
HLGT (All Path) Autoimmune disorders OR PTs Cytokine storm; Hypersensitivity; 
Thyroiditis subacute; Thrombocytopenia. 

Out of 6156 PM cases, 1 case was determined to be non-contributory and was not included in 
the discussion since this case involved exposure to the vaccine during the mothers' 
pregnancy. 

Clinical Trial Data 

• Number of cases: 9 (BNT162b2 [3] and blinded therapy [6] (2.9% of 309 cases, the total 
CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR #3. 

• Country/region of incidence: US (7) and Brazil (2). 

• Subjects' gender: female (5) and male (4). 

• Subjects' age in years: n = 9, range: 1.58 — 74, mean 28.1, median 4.0. 
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) • Medical history (n = 5): Hypertension (3), Asthma, Type 2 diabetes mellitus, Depression, 

Colitis ulcerative, Gastrooesophageal reflux disease, Hyperlipidaemia, Back pain, 
Intervertebral disc protrusion, Hysterectomy, Constipation, Coeliac disease, Neuralgia, 
Spinal fusion surgery, Urinary incontinence, Uterine leiomyoma, Postmenopause, 
Patellofemoral pain syndrome, and Spinal nerve stimulator implantation (1 each). 

• COVID-19 Medical history (n = 2): COVID-19 (2). 

• Co-suspect medications: None. 

• Number of relevant events: 9. 

• Reported relevant PTs: Immune thrombocytopenia (2), Colitis ulcerative, Diabetes 
mellitus, Haemophagocytic lymphohistiocytosis, Myasthenia gravis, Myelin 
oligodendrocyte glycoprotein antibody-associated disease, Type 1 diabetes mellitus, and 
Vlth nerve paralysis (1 each). All SAEs were assessed as not related to BNT162b2 or 
blinded therapy. 

66 Eight (8) new PTs have been included in the search strategy due to MedDRA upgrade v. 25.1 
(Autoimmune cerebellar ataxia, Food protein-induced allergic proctocolitis, Food protein-induced enterocolitis 
syndrome, Gluten ataxia, Immune-mediated scleritis, Lichen planus pemphigoides, Paradoxical skin reaction 
and Polyradiculoneuropathy). Encephalomyelitis, already included in the list of the AESI terms, has been 
reassigned to Immune mediated (previously in the Neurological). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

16.3.3.1.3. Immune-mediated/autoimmune AESis 

Reporting Period 
19 June 2022 through 18 December 2022 

Search criteria66 : SMQ Immune-mediated/autoimmune disorders (Narrow and Broad) OR 
HLGT (All Path) Autoimmune disorders OR PTs Cytokine storm; Hypersensitivity; 
Thyroiditis subacute; Thrombocytopenia. 

Out of 6156 PM cases, 1 case was determined to be non-contributory and was not included in 
the discussion since this case involved exposure to the vaccine during the mothers' 
pregnancy. 

Clinical Trial Data 

• Number of cases: 9 (BNT162b2 [3] and blinded therapy [6] (2.9% of 309 cases, the total 
CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR #3. 

• Country/region of incidence: US (7) and Brazil (2). 

• Subjects' gender: female (5) and male (4). 

• Subjects' age in years: n = 9, range: 1.58 - 74, mean 28.1, median 4.0. 

• Medical history (n = 5): Hypertension (3), Asthma, Type 2 diabetes mellitus, Depression, 
Colitis ulcerative, Gastrooesophageal reflux disease, Hyperlipidaemia, Back pain, 
Intervertebral disc protrusion, Hysterectomy, Constipation, Coeliac disease, Neuralgia, 
Spinal fusion surgery, Urinary incontinence, Uterine leiomyoma, Postmenopause, 
Patellofemoral pain syndrome, and Spinal nerve stimulator implantation (1 each). 

• COVID-19 Medical history (n = 2): COVID-19 (2). 

• Co-suspect medications: None. 

• Number ofrelevant events: 9 . 

• Reported relevant PTs: Immune thrombocytopenia (2), Colitis ulcerative, Diabetes 
mellitus, Haemophagocytic lymphohistiocytosis, Myasthenia gravis, Myelin 
oligodendrocyte glycoprotein antibody-associated disease, Type 1 diabetes mellitus, and 
Vlth nerve paralysis (1 each). All SAEs were assessed as not related to BNT162b2 or 
blinded therapy. 

66 Eight (8) new PTs have been included in the search strategy due to MedDRA upgrade v. 25.1 
(Autoimmune cerebellar ataxia, Food protein-induced allergic proctocolitis, Food protein-induced enterocolitis 
syndrome, Gluten ataxia, Immune-mediated scleritis, Lichen planus pemphigoides, Paradoxical skin reaction 
and Polyradiculoneuropathy). Encephalomyelitis, already included in the list of the AESI terms, has been 
reassigned to Immune mediated (previously in the Neurological). 
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• Relevant event outcome: fatal (1), resolved (3), resolved with sequelae (1), not resolved 
(4). 

Post-Authorisation Data 

• Number of cases: 6155 (BNT162b2 [6012], BNT162b2 + BNT162b2 Omi BA.1 [68] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [85])67 (2.2% of 282,992 cases of the total PM 
dataset), compared to 11,726 cases (2.3%) retrieved in the PSUR #3. 

• MC cases (2653), NMC cases (3502). 

• Country/region of incidence: Germany (1854), France (584), US (393), Japan (385), 
Sweden (333), Denmark (299), UK (223), Italy (220), Poland (214), Norway (162), 
Belgium (159), Austria (141), Australia (136), Netherlands (128), Finland (117), Greece 
(104), Spain (72), Canada (68), Romania (52); the remaining 511 cases were distributed 
among 44 countries. 

• Subjects' gender: female (3856), male (1951), and unknown (348). 

• Subjects' age in years: n = 5574, range: 3 — 97, mean: 50.3, median: 51.0. 
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• Medical history (n = 2753); the most frequently (>100) reported relevant medical 
conditions included Hypertension (448), Seasonal allergy (263), Asthma (201), Drug 
hypersensitivity (188), Hypersensitivity (162), Psoriasis (133), Hypothyroidism (130), 
Food allergy (124), and Autoimmune thyroiditis (100). 

• COVID-19 Medical history (n = 262): COVID-19 (221), Suspected COVID-19 (30), 
Post-acute COVID-19 syndrome (5), COVID-19 pneumonia (4), Asymptomatic 
COVID-19 (3), Exposure to SARS-CoV-2 (2), Coronavirus infection, Coronavirus test 
positive, and SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (n = 319); the most frequently (≥5) reported relevant co-suspect 
medications included elasomeran (92), adalimumab (75), influenza vaccine (20), 
influenza vaccine inact split 4V (13), COVID-19 vaccine, COVID-19 vaccine NRVV AD 
(CHADOX1 NCOV-19) (9 each), upadacitinib (7), influenza vaccine inact SAG 4V, 
prednisone (6 each), paracetamol, and risankizumab (5 each). 

• Number of relevant events: 6788. 

• Relevant event seriousness33: serious (4423) and non-serious (2366). 

• Most frequently (≥2%) reported relevant PTs: Hypersensitivity (1142), Psoriasis (361), 
Polymyalgia rheumatica (278), Autoimmune disorder (254), Rheumatic disorder, 

67 Some cases reported more than 1 suspect drug. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

• Relevant event outcome: fatal (1 ), resolved (3), resolved with sequelae (1 ), not resolved 
(4). 

Post-Authorisation Data 

• Number of cases: 6155 (BNT162b2 [6012], BNT162b2 + BNT162b2 Omi BA.1 [68] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [85])67 (2.2% of282,992 cases of the total PM 
dataset), compared to 11,726 cases (2.3%) retrieved in the PSUR #3. 

• MC cases (2653), NMC cases (3502). 

• Country/region of incidence: Germany (1854), France (584), US (393), Japan (385), 
Sweden (333), Denmark (299), UK (223), Italy (220), Poland (214), Norway (162), 
Belgium (159), Austria (141), Australia (136), Netherlands (128), Finland (117), Greece 
(104), Spain (72), Canada (68), Romania (52); the remaining 511 cases were distributed 
among 44 countries. 

• Subjects' gender: female (3856), male (1951), and unknown (348). 

• Subjects' age in years: n = 5574, range: 3 - 97, mean: 50.3, median: 51.0. 

• Medical history (n = 2753); the most frequently (2::100) reported relevant medical 
conditions included Hypertension (448), Seasonal allergy (263), Asthma (201), Drug 
hypersensitivity (188), Hypersensitivity (162), Psoriasis (133), Hypothyroidism (130), 
Food allergy (124), and Autoimmune thyroiditis (100). 

• COVID-19 Medical history (n = 262): COVID-19 (221), Suspected COVID-19 (30), 
Post-acute COVID-19 syndrome (5), COVID-19 pneumonia (4), Asymptomatic 
COVID-19 (3), Exposure to SARS-CoV-2 (2), Coronavirus infection, Coronavirus test 
positive, and SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (n = 319); the most frequently (2::5) reported relevant co-suspect 
medications included elasomeran (92), adalimumab (75), influenza vaccine (20), 
influenza vaccine inact split 4V (13), COVID-19 vaccine, COVID-19 vaccine NRVV AD 
(CHADOXl NCOV-19) (9 each), upadacitinib (7), influenza vaccine inact SAG 4V, 
prednisone (6 each), paracetamol, and risankizumab (5 each). 

• Number ofrelevant events: 6788. 

• Relevant event seriousness33 : serious (4423) and non-serious (2366). 

• Most frequently (2':2%) reported relevant PTs: Hypersensitivity (1142), Psoriasis (361), 
Polymyalgia rheumatica (278), Autoimmune disorder (254), Rheumatic disorder, 

67 Some cases reported more than 1 suspect drug . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Thrombocytopenia (164 each), Dermatitis (144), Neuralgic amyotrophy (130), Alopecia 
areata (128), and Autoimmune thyroiditis (125). 

• Time to event onset63: n = 3319, range: <24 hours to 540 days, median: 9 days. 

— <24 hours: 554 events (3 of which had a fatal outcome); 
1 day: 352 events (4 of which had a fatal outcome); 
2-7 days: 682 events (4 of which had a fatal outcome); 
8-14 days: 396 events (8 of which had a fatal outcome); 
15-30 days: 421 events (5 of which had a fatal outcome); 
31-181 days: 725 events (9 of which had a fatal outcome); 
182-540 days: 189 events (2 of which had a fatal outcome). 

• Duration of relevant events64: n = 472, range: <24 hours to 549 days, median 33 days. 
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<24 hours: 66 events; 
1 day: 29 events; 

— 2-7 days: 65 events; 
- 8-14 days: 29 events; 
- 15-30 days: 40 events; 
- 31-180 days: 108 events; 
- 181-549 days: 135 events. 

• Relevant event outcome56: fatal (76), resolved/resolving (1777), resolved with 
sequelae (446), not resolved at the time of reporting (2403), and unknown (2093). 

Fatal cases (63) 

In 63 cases (reporting 76 relevant events with a fatal outcome), the reported causes of death 
(≥3) included Interstitial lung disease (11), Multiple organ dysfunction syndrome (9), 
Pulmonary fibrosis (6), Cerebral infarction, Encephalopathy, Myocarditis, Respiratory failure 
(4 each), Atrial fibrillation, Cardiac arrest, Cardio-respiratory arrest, Condition aggravated, 
Cytokine storm, Encephalitis, Pneumonia, Pulmonary embolism, Pulmonary hypertension, 
and Renal failure (3 each). Most (44 of 61 cases that provided age) of the fatal cases 
involved elderly subjects. When the medical history was provided (44 cases), significant 
medical conditions reported in more than 2 cases included Hypertension (18), Diabetes 
mellitus (6), Tobacco user, Type 2 diabetes mellitus (5 each), Atrial fibrillation, COVID-19 
(4 each), Asthma, Cardiac failure, Chronic kidney disease, Gastrooesophageal reflux disease, 
and Prostate cancer (3 each). 

Analysis by age group 

• CT: Paediatric (5), Adults (2), and Elderly (2). 

— A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Thrombocytopenia (164 each), Dermatitis (144), Neuralgic amyotrophy (130), Alopecia 
areata (128), and Autoimmune thyroiditis (125). 

• Time to event onset63 : n = 3319, range: <24 hours to 540 days, median: 9 days. 

- <24 hours: 554 events (3 of which had a fatal outcome); 
- 1 day: 352 events (4 of which had a fatal outcome); 
- 2-7 days: 682 events (4 of which had a fatal outcome); 
- 8-14 days: 396 events (8 of which had a fatal outcome); 
- 15-30 days: 421 events (5 of which had a fatal outcome); 
- 31-181 days: 725 events (9 of which had a fatal outcome); 
- 182-540 days: 189 events (2 of which had a fatal outcome). 

• Duration ofrelevant events64: n = 472, range: <24 hours to 549 days, median 33 days. 

- <24 hours: 66 events; 
- 1 day: 29 events; 
- 2-7 days: 65 events; 
- 8-14 days: 29 events; 
- 15-30 days: 40 events; 
- 31-180 days: 108 events; 
- 181-549 days: 135 events. 

• Relevant event outcome56 : fatal (76), resolved/resolving (1777), resolved with 
sequelae (446), not resolved at the time of reporting (2403), and unknown (2093) . 

Fatal cases (63) 

In 63 cases (reporting 76 relevant events with a fatal outcome), the reported causes of death 
(2::3) included Interstitial lung disease (11), Multiple organ dysfunction syndrome (9), 
Pulmonary fibrosis (6), Cerebral infarction, Encephalopathy, Myocarditis, Respiratory failure 
( 4 each), Atrial fibrillation, Cardiac arrest, Cardio-respiratory arrest, Condition aggravated, 
Cytokine storm, Encephalitis, Pneumonia, Pulmonary embolism, Pulmonary hypertension, 
and Renal failure (3 each). Most (44 of 61 cases that provided age) of the fatal cases 
involved elderly subjects. When the medical history was provided (44 cases), significant 
medical conditions reported in more than 2 cases included Hypertension (18), Diabetes 
mellitus (6), Tobacco user, Type 2 diabetes mellitus (5 each), Atrial fibrillation, COVID-19 
( 4 each), Asthma, Cardiac failure, Chronic kidney disease, Gastrooesophageal reflux disease, 
and Prostate cancer (3 each). 

Analysis by age group 

• CT: Paediatric (5), Adults (2), and Elderly (2). 

A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

CONFIDENTIAL 
Page 198 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• PM: Paediatric (206), Adults (4085), Elderly (1327) and Unknown (537). 

— Among the frequently (>2%) reported immune mediated/autoimmune AESIs, it was 
observed that: 
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o PT Pol nyalgia rheumatica was reported at a higher frequency in the elderly 
population when compared to paediatric and adult populations ((none in 
paediatrics vs 2.4% in adults vs 11.9% in elderly). 

o PT Alopecia areata was reported at a higher frequency in the paediatric 
population when compared to the adult and elderly populations (6.3% in 
paediatrics vs 2.2% in adults vs 0.8% in elderly). 

o PTs Rheumatic disorder, Neuralgic amyotrophy, Dermatitis, and Psoriasis 
were reported at a higher frequency in the adult and elderly populations when 
compared to the paediatric population (Rheumatic disorder [none in 
paediatrics vs 2.6% in adults vs 3.1% in elderly], Neuralgic amyotrophy 
[0.5% in paediatrics vs 2A% in adults vs 1.8% in elderly], Dermatitis [none in 
paediatrics vs 2.3% in adults vs 2.6% in elderly], Psoriasis [1.5% in 
paediatrics vs 6.1% in adults vs 6.3% in elderly]). 

o PT Thrombocytopenia was reported at a higher frequency in the paediatric 
and elderly population when compared to the adult population (53% in 
paediatrics vs 2.0% in adults vs 4.7% in elderly). 

o PTs Autoimmune thyroiditis and Autoimmune disorder were reported at a 
higher frequency in the adult population when compared to the paediatric and 
elderly populations (Autoimmune thyroiditis [1.0% in paediatrics vs 2.6% in 
adults vs 0.6% in elderly], Autoimmune disorder [LO% in paediatrics vs 4.0% 
in adults vs 1.7% in elderly]. 

o PT Hypersensitivity was reported at a higher frequency in the paediatric and 
adult populations when compared to the elderly population (199% in 
paediatrics vs 20.7% in adults vs 10.5% in elderly). 

0/E Analysis 

0/E analysis was performed for Acute disseminated encephalomyelitis (ADEM), ADEM and 
encephalitis, Autoimmune thyroiditis, Myasthenia gravis, Polymyalgia rheumatica, and Type 
1 diabetes mellitus (see Appendix 5.7 Observed versus Expected Analyses for Adverse Events 
of Special Interest). The 0/E ratio of ADEM (narrow definition) using the 21-day risk 
window for the 25-49 years age group was 1.101, however the confidence interval included 1 
(95% CI [0.853, 1398]). 

Second Booster Analysis 

One hundred and sixty-five (165) cases reported 189 events that occurred after administration 
of a second booster vaccination. In 81 of these cases, no or partial vaccination dates are 
available and/or onset dates of the AEs were not provided. In the remaining 84 cases, 56 
involved homologous second booster and 28 heterologous second booster. No new 
significant safety information was identified based on the review of the remaining cases 
involving second booster vaccination. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• PM: Paediatric (206), Adults (4085), Elderly (1327) and Unknown (537). 

- Among the frequently (>2%) reported immune mediated/autoimmune AESis, it was 
observed that: 

o PT Polymyalgia rheumatica was reported at a higher frequency in the elderly 
population when compared to paediatric and adult populations ((none in 
paediatrics vs 2.4% in adults vs 11.9% in elderly). 

o PT Alopecia areata was reported at a higher frequency in the paediatric 
population when compared to the adult and elderly populations (6.3% in 
paediatrics vs 2.2% in adults vs 0.8% in elderly). 

o PTs Rheumatic disorder, Neuralgic amyotrophy. Dermatitis, and Psoriasis 
were reported at a higher frequency in the adult and elderly populations when 
compared to the paediatric population (Rheumatic disorder [ none in 
paediatrics vs 2.6% in adults vs 3.1 % in elderly], Neuralgic amyotrophy 
[0.5% in paediatrics vs 2.4% in adults vs 1.8% in elderly], Dermatitis [none in 
paediatrics vs 2.3% in adults vs 2.6% in elderly], Psoriasis [1.5% in 
paediatrics vs 6.1 % in adults vs 6.3% in elderly]). 

o PT Thrombocytopenia was reported at a higher frequency in the paediatric 
and elderly population when compared to the adult population (5.3% in 
paediatrics vs 2.0% in adults vs 4. 7% in elderly). 

o PTs Autoimmune thyroiditis and Autoimmune disorder were reported at a 
higher frequency in the adult population when compared to the paediatric and 
elderly populations (Autoimmune thyroiditis [1.0% in paediatrics vs 2.6% in 
adults vs 0.6% in elderly], Autoimmune disorder [1.0% in paediatrics vs 4.0% 
in adults vs 1. 7% in elderly]. 

o PT Hypersensitivity was reported at a higher frequency in the paediatric and 
adult populations when compared to the elderly population (19.9% in 
paediatrics vs 20.7% in adults vs 10.5% in elderly). 

O/E Analysis 

0/E analysis was performed for Acute disseminated encephalomyelitis (ADEM), ADEM and 
encephalitis, Autoimmune thyroiditis, Myasthenia gravis, Polymyalgia rheumatica, and Type 
1 diabetes mellitus ( see Appendix 5 .  7 Observed versus Expected Analyses for Adverse Events 
of Special Interest). The 0/E ratio of ADEM (narrow definition) using the 21-day risk 
window for the 25-49 years age group was 1.101, however the confidence interval included 1 
(95% CI [0.853, 1.398]). 

Second Booster Analysis 

One hundred and sixty-five (165) cases reported 189 events that occurred after administration 
of a second booster vaccination. In 81 of these cases, no or partial vaccination dates are 
available and/or onset dates of the AEs were not provided. In the remaining 84 cases, 56 
involved homologous second booster and 28 heterologous second booster. No new 
significant safety information was identified based on the review of the remaining cases 
involving second booster vaccination . 
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Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, O/E and second booster. Safety surveillance will continue. 

16.3.3.1.3.1. Thyroiditis Subacute — Cumulative Review 

Search criteria — PT Thyroiditis subacute. 

Please refer to Appendix 5.6.3. Subacute Thyroiditis for the cumulative review of the cases in 
the MAH safety database. 

Conclusion 

Taking into account the totality of available information, including this review the other 
routine signal detection activities including observed to expected analyses and review of the 
medical literature on subacute thyroiditis, there is no change in the MAH's previous 
assessment that there is insufficient evidence to conclude a causal association between the 
vaccine and subacute thyroiditis. 
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16.3.3.1.4. Multisystem Inflammatory Syndrome in Children / Adults 

Search Criteria — PTs: Cytokine release syndrome; Distributive shock; Multiple organ 
dysfunction syndrome; Multisystem inflammatory syndrome; Multisystem inflammatory 
syndrome in adults; Multisystem inflammatory syndrome in children; Systemic inflammatory 
response syndrome. 

Please refer to Appendix 5.6.1 Multisystem Inflammatory Syndrome for the review of the 
MIS-C/MIS-A cases received in the reporting interval. 

Clinical Trial Data 

• Number of cases: 0; no cases were retrieved in the PSUR #3. 

Post-Authorisation Data 

• Number of relevant cases: 92 (0.03% of 282,992 cases in the total PM dataset), compared 
to 207 (0.04%) retrieved in PSUR #3. BNT162b2 (85), BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 (4), BNT162b2 + BNT162b2 Omi BA.1 (3). 

• MC cases (73), NMC cases (19). 

• Country/region of incidence (≥5): Germany (21), France (15), Japan (12), Australia (8), 
US (7), Italy (6); the remaining 23 cases were distributed among 12 countries. 

• Subjects' gender: female (39), male (47), unknown (6). 

• Subjects' age in years: n = 84, range: 13 months — 91, mean: 45.4, median: 44.5. 

• Medical history (n = 54); the most frequently (≥3) reported medical conditions included 
Hypertension (13), Atrial fibrillation (6), Asthma, Chronic obstructive pulmonary 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Conclusion 

Reporting Period 
19 June 2022 through 18 December 2022 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.3.1. Thyroiditis Subacute - Cumulative Review 

Search criteria -PT Thyroiditis subacute. 

Please refer to Appendix 5.6.3. Subacute Thyroiditis for the cumulative review of the cases in 
the MAH safety database. 

Conclusion 

Taking into account the totality of available information, including this review the other 
routine signal detection activities including observed to expected analyses and review of the 
medical literature on subacute thyroiditis, there is no change in the MAH' s previous 
assessment that there is insufficient evidence to conclude a causal association between the 
vaccine and subacute thyroiditis. 

16.3.3.1.4. Multisystem Inflammatory Syndrome in Children / Adults 
Search Criteria-PTs: Cytokine release syndrome; Distributive shock; Multiple organ 
dysfunction syndrome; Multisystem inflammatory syndrome; Multisystem inflammatory 
syndrome in adults; Multisystem inflammatory syndrome in children; Systemic inflammatory 
response syndrome. 

Please refer to Appendix 5.6.1 Multisystem Inflammatory Syndrome for the review of the 
MIS-C/MIS-A cases received in the reporting interval. 

Clinical Trial Data 

• Number of cases: O; no cases were retrieved in the PSUR #3 . 

Post-Authorisation Data 

• Number ofrelevant cases: 92 (0.03% of282,992 cases in the total PM dataset), compared 
to 207 (0.04%) retrieved in PSUR #3. BNT162b2 (85), BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 (4), BNT162b2 + BNT162b2 Omi BA. I  (3). 

• MC cases (73), NMC cases (19). 
• Country/region of incidence (�5): Germany (21), France (15), Japan (12), Australia (8), 

US (7), Italy (6); the remaining 23 cases were distributed among 12 countries. 
• Subjects' gender: female (39), male (47), unknown (6) . 
• Subjects' age in years: n = 84, range: 13 months - 91, mean: 45.4, median: 44.5. 
• Medical history (n = 54); the most frequently (�3) reported medical conditions included 

Hypertension (13), Atrial fibrillation (6), Asthma, Chronic obstructive pulmonary 
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disease, Diabetes mellitus (4 each), Cardiac failure, Chronic kidney disease, Obesity, 
Pyrexia, Type 2 diabetes mellitus (3 each). 

• COVID-19 medical history (n = 7): COVID-19 (6), Coronavirus test positive, Exposure 
to SARS-CoV-2 (1 each). Of the 7 cases, the COVID infection was past medical history 
(2), unknown (4). 

• Co-suspect medications (n = 8 cases): COVID-19 vaccine (2), acetylsalicylate lysine, 
clozapine, desogestrel, elasomeran, fluindione, hyoscine, influenza vaccine, influenza 
vaccine inact SPLIT 4V, loxapine, tropatepine, valproate (1 each). 

• Number of relevant events: 94. 

• Relevant event seriousness: serious (94). 

• Relevant PTs: Multiple organ dysfunction syndrome (43), Multisystem inflammatory 
syndrome (17), Multisystem inflammatory syndrome in children (12), Systemic 
inflammatory response syndrome (9), Multisystem inflammatory syndrome in adults (7), 
Cytokine release syndrome, Distributive shock (3 each). 

• Time to event onset63: n = 36, range: <24 hours to 205 days, median: 12 days. 
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— <24 hours: 2 events (1 of which had a fatal outcome); 
- 1 day: 4 events (4 of which had a fatal outcome); 
— 2-7 days: 8 events (1 of which had a fatal outcome); 
- 8-14 days: 5 events (2 of which had a fatal outcome); 
- 15-30 days: 5 events (2 of which had a fatal outcome); 
- 31-180 days: 10 events (5 of which had a fatal outcome); 
— >180 days: 2 events (1 of which had a fatal outcome). 

• Duration of relevant events64: n = 1 (7 days). 

• Relevant event outcome: fatal (38), resolved/resolving (29), resolved with sequelae (1), 
not resolved (6), unknown (20). 

Fatal cases (37) 

In 37 fatal cases (reporting 38 relevant events with fatal outcome), the reported causes of 
death were coded to Multiple organ dysfunction syndrome (33), Distributive shock (3), 
Systemic inflammatory response syndrome (2). Of 37 cases, 19 involved elderly subjects. 
When the medical history was provided (28 cases), the most frequently (>3) reported medical 
conditions included Hypertension (9), Atrial fibrillation (6), Diabetes mellitus (4), Asthma, 
Cardiac failure, Chronic obstructive pulmonary disease, COVID-19 (3 each). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

disease, Diabetes mellitus (4 each), Cardiac failure, Chronic kidney disease, Obesity, 
Pyrexia, Type 2 diabetes mellitus (3 each). 

• COVID-19  medical history (n = 7): COVID-19  (6), Coronavirus test positive, Exposure 
to SARS-CoV-2 (1 each). Of the 7 cases, the COVID infection was past medical history 
(2), unknown (4). 

• Co-suspect medications (n = 8 cases): COVID-19  vaccine (2), acetylsalicylate lysine, 
clozapine, desogestrel, elasomeran, fluindione, hyoscine, influenza vaccine, influenza 
vaccine inact SPLIT 4V, loxapine, tropatepine, valproate (1 each). 

• Number of relevant events: 94. 
• Relevant event seriousness: serious (94). 
• Relevant PTs: Multiple organ dysfunction syndrome (43), Multisystem inflammatory 

syndrome ( 17), Multisystem inflammatory syndrome in children (12), Systemic 
inflammatory response syndrome (9), Multisystem inflammatory syndrome in adults (7), 
Cytokine release syndrome, Distributive shock (3 each). 

• Time to event onset63 : n = 36, range: <24 hours to 205 days, median: 12 days. 

- <24 hours: 2 events (1 of which had a fatal outcome); 
- 1 day: 4 events (4 of which had a fatal outcome); 
- 2-7 days: 8 events ( 1  of which had a fatal outcome); 
- 8-14 days: 5 events (2 of which had a fatal outcome); 
- 15-30 days: 5 events (2 of which had a fatal outcome); 
- 31-180 days: 10 events (5 of which had a fatal outcome); 
- >180 days: 2 events (1 of which had a fatal outcome). 

• Duration of relevant events64
: n = 1 (7 days) . 

• Relevant event outcome: fatal (38), resolved/resolving (29), resolved with sequelae (1), 
not resolved (6), unknown (20). 

Fatal cases (37) 

In 37 fatal cases (reporting 38 relevant events with fatal outcome), the reported causes of 
death were coded to Multiple organ dysfunction syndrome (33), Distributive shock (3), 
Systemic inflammatory response syndrome (2). Of 3 7 cases, 19 involved elderly subjects. 
When the medical history was provided (28 cases), the most frequently (�3) reported medical 
conditions included Hypertension (9), Atrial fibrillation (6), Diabetes mellitus (4), Asthma, 
Cardiac failure, Chronic obstructive pulmonary disease, COVID-19  (3 each). 
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Analysis by age group 

• PM: Paediatric (19 [1 Infant, 6 Child, 12 Adolescent]), Adult (38), Elderly (28), 
UnIalown (7). 

— Among the relevant multisystem inflammatory syndrome events, it was observed 
that: 
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o PT Multiple organ dysfunction syndrome was reported at a higher frequency in 
the elderly population compared to the adult and paediatric populations (67.8% of 
the elderly population vs 42.1% of the adult population and 10.5% of the 
paediatric population). 

o PT Multisystem inflammatory syndrome was reported at a higher frequency in the 
paediatric population compared to the adult and elderly populations (26.3% of the 
paediatric population vs 21.0% of the adult population and 14.2% of the elderly 
population). 

o PT Multisystem inflammatory syndrome in children was reported, as expected, 
primarily in the paediatric population (63.1% were in the paediatric population). 

o PT Systemic inflammatory response syndrome was reported at similar frequency 
in the adults and the elderly population (10.5% of the adult population vs 10.7% 
of the elderly population; no cases in paediatric population). 

o PT Multisystem inflammatory syndrome in adults was reported, as expected, 
primarily in the adult population (18.4% of the adult population); no cases in 
paediatric or elderly population). 

o PT Cokine release syndrome was observed only in the adult and elderly 
populations (5.2% in the adult population and 3.5% in the elderly population; no 
cases in paediatric population). 

o PT Distributive shock was observed only in the adult and elderly populations 
(2.6% in the adult population and 3.5% in the elderly population; no cases in 
paediatric population). 

O/E Analysis 

O/E analysis was performed for Multisystem inflammatory syndrome (see Appendix 5.7 
Observed versus Expected Analyses for Adverse Events of Special Interest). For the MIS 
analysis, the 21-24 years age group using the 21-day and 42-day risk windows has an O/E 
ratio greater than 1; however, the results are not statistically significant as the 95% 
confidence intervals include 1. For all other age groups and risk windows, the O/E ratio is 
less than 1. 

Second Booster Analysis 

Eight (8) cases reporting 9 events occurred after administration of a second booster 
vaccination. In 3 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. The remaining 5 cases involved homologous second 
booster. No new significant safety information was identified based on the review of the 
remaining cases involving second booster vaccination. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Analysis by age group 

Reporting Period 
19 June 2022 through 18 December 2022 

• PM: Paediatric (19 [1 Infant, 6 Child, 12 Adolescent]), Adult (38), Elderly (28), 
Unknown (7). 

- Among the relevant multisystem inflammatory syndrome events, it was observed 
that: 

o PT Multiple organ dysfunction syndrome was reported at a higher frequency in 
the elderly population compared to the adult and paediatric populations (67.8% of 
the elderly population vs 42.1 % of the adult population and 10.5% of the 
paediatric population). 

o PT Multisystem inflammatory syndrome was reported at a higher frequency in the 
paediatric population compared to the adult and elderly populations (26.3% of the 
paediatric population vs 21.0% of the adult population and 14.2% of the elderly 
population). 

o PT Multisystem inflammatory syndrome in children was reported, as expected, 
primarily in the paediatric population ( 63 .1 % were in the paediatric population). 

o PT Systemic inflammatory response syndrome was reported at similar frequency 
in the adults and the elderly population ( 10.5% of the adult population vs 10.7% 
of the elderly population; no cases in paediatric population). 

o PT Multisystem inflammatory syndrome in adults was reported, as expected, 
primarily in the adult population (18.4% of the adult population); no cases in 
paediatric or elderly population) . 

o PT Cytokine release syndrome was observed only in the adult and elderly 
populations (5.2% in the adult population and 3.5% in the elderly population; no 
cases in paediatric population). 

o PT Distributive shock was observed only in the adult and elderly populations 
(2.6% in the adult population and 3.5% in the elderly population; no cases in 
paediatric population). 

O/E Analysis 

0/E analysis was performed for Multisystem inflammatory syndrome (see Appendix 5.7 
Observed versus Expected Analyses for Adverse Events of Special Interest). For the MIS 
analysis, the 21-24 years age group using the 21-day and 42-day risk windows has an 0/E 
ratio greater than 1 ;  however, the results are not statistically significant as the 95% 
confidence intervals include 1. For all other age groups and risk windows, the 0/E ratio is 
less than 1.  

Second Booster Analysis 

Eight (8) cases reporting 9 events occurred after administration of a second booster 
vaccination. In 3 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. The remaining 5 cases involved homologous second 
booster. No new significant safety information was identified based on the review of the 
remaining cases involving second booster vaccination . 
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Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.5. Myocarditis and Pericarditis AESIs 

Please refer to the Risk `Myocarditis and Pericarditis' in Section 163 .1.1 Important 
Identified Risks — Myocarditis and in Section 163.1.1.2. Important Identified Risks —
Pericarditis. 

16.3.3.1.6. Neurological AESIs (including demyelination) 

Search Criteria68 - SMQ Generalised convulsive seizures following immunisation (Narrow) 
OR SMQ Demyelination (Narrow and Broad) OR PTs Ataxia; Cataplexy; Fibromyalgia; 
Intracranial pressure increased; Meningitis; Meningitis aseptic; Meningitis viral; Miller 
Fisher syndrome; Narcolepsy; Neuropathy peripheral; Polyneuropathy. 

Upon review, 4 PM cases were determined to be non-contributory and were not included in 
the discussion since these 4 cases involved exposures to the vaccine during the mother's 
pregnancy or through breastfeeding. 
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Clinical Trial Data 

• Number of cases: 8 cases (BNT162b2 [4], blinded therapy [4]; 2.6% of 309 cases in the 
total CT dataset), compared to 15 cases (2.2%) retrieved in the PSUR #3. 

• Country/region of incidence: US (5), Brazil, Finland, Germany (1 each). 

• Subjects' gender: female (6), male (2). 

• Subjects' age in years: n = 8, range: 2 — 58 years, mean: 12.4, median: 5.50. 

• Medical history (n = 7); the medical condition reported more than once was Febrile 
convulsion (3). 

• COVID-19 medical history: None. 

• Co-suspect medications: None. 

68 Three (3) new PTs have been included in the search strategy due to MedDRA upgrade v. 25.1 (Anti-
sulfatide autoantibody positive, Ascending flaccid paralysis and Meningitis viral). Miller-Fisher syndrome, 
already included in the list of the AESI terms, has been reassigned to Neurological (previously in the Immune 
mediated). 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Conclusion 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.5. Myocarditis and Pericarditis AESis 

Please refer to the Risk 'Myocarditis and Pericarditis' in Section 16.3 .1.1 Important 
Identified Risks - Myocarditis and in Section 16.3 .1.1.2. Important Identified Risks -
Pericarditis. 

16.3.3.1.6. Neurological AESis (including demyelination) 

Search Criteria68 - SMQ Generalised convulsive seizures following immunisation (Narrow) 
OR SMQ Demyelination (Narrow and Broad) OR PTs Ataxia; Cataplexy; Fibromyalgia; 
Intracranial pressure increased; Meningitis; Meningitis aseptic; Meningitis viral; Miller 
Fisher syndrome; Narcolepsy; Neuropathy peripheral; Polyneuropathy. 

Upon review, 4 PM cases were determined to be non-contributory and were not included in 
the discussion since these 4 cases involved exposures to the vaccine during the mother's 
pregnancy or through breastfeeding. 

Clinical Trial Data 

• Number of cases: 8 cases (BNT162b2 [4], blinded therapy [4]; 2.6% of309 cases in the 
total CT dataset), compared to 15 cases (2.2%) retrieved in the PSUR #3. 

• Country/region of incidence: US (5), Brazil, Finland, Germany (1 each). 

• Subjects' gender: female (6), male (2). 

• Subjects' age in years: n = 8, range: 2 - 58 years, mean: 12.4, median: 5.50 . 

• Medical history (n = 7); the medical condition reported more than once was Febrile 
convulsion (3). 

• COVID-19 medical history: None. 

• Co-suspect medications: None. 

68 Three (3) new PTs have been included in the search strategy due to MedDRA upgrade v. 25. 1  (Anti­
sulfatide autoantibody positive, Ascending flaccid paralysis and Meningitis viral). Miller-Fisher syndrome, 
already included in the list of the AESI terms, has been reassigned to Neurological (previously in the Immune 
mediated) . 
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• Reported relevant PTs: Seizure (4), Ataxia, Epilepsy, Febrile convulsion, Multiple 
sclerosis relapse, Narcolepsy (1 each). None of these SAEs were assessed as related to 
BNT162b2/blinded therapy. 

• Relevant event outcome: resolved (5), resolved with sequelae (2), not resolved (2). 

Post-Authorisation Data 

• Number of relevant cases: 2597 (BNT162b2 [2474], BNT162b2 + BNT162b2 Omi BA.1 
[49], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [81]) (0.9% of 282,992 cases in the total 
PM dataset), compared to 5111 cases (1.0%) retrieved in the PSUR #3. 

• MC cases (1365), NMC cases (1232). 

• Country/region of incidence (> 50): Germany (702), Poland (320), France (204), Japan 
(188), US (162), Czech Republic (106), UK (92), Finland (71), Italy (66), Australia, 
Sweden (63 each), Austria (62), Denmark (54), Norway (50); the remaining 394 cases 
were distributed among 40 countries. 

• Subjects' gender: female (1440), male (869), unknown (288). 
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• Subjects' age in years: n = 2418, range: 6 months — 98 years, mean: 47, median: 47.0. 

• Medical history (n = 1211); the most frequently (>61) reported medical conditions 
included Hypertension (171), Multiple sclerosis (117), Seasonal allergy (93), Asthma 
(79), Drug hypersensitivity (77), Epilepsy (76), Relapsing-remitting multiple sclerosis 
(73), Fibromyalgia (61). 

• COVID-19 Medical history (n = 140): COVID-19 (114), Suspected COVID-19 (18), 
Post-acute COVID-19 syndrome (10), COVID-19 pneumonia (3), Coronavirus test 
positive (1). 

• Co-suspect medications (n = 111 cases); the most frequently (?3) reported co-suspect 
medications included elasomeran (23), influenza vaccine inact SPLIT 4V (14), COVID-
19 vaccine NRVV AD (CHADOXI NCOV-19), influenza vaccine (11 each), 
adalimumab (8), ocrelizumab (7), COVID-19 vaccine (4), influenza vaccine inact SAG 
4V (3). 

• Number of relevant events: 2819. 

• Relevant event seriousness: serious (2541), non-serious (278). 

• Most frequently (>53) reported relevant PTs: Seizure (663), Guillain-Barre syndrome 
(266), Neuropathy peripheral (263), Epilepsy (196), Polyneuropathy (170), Fibromyalgia 
(161), Multiple sclerosis (149), Multiple sclerosis relapse (140), Trigeminal neuralgia 
(128), Optic neuritis (78), Febrile convulsion (75), Ataxia (67), Meningitis (53). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Reported relevant PTs: Seizure (4), Ataxia, Epilepsy, Febrile convulsion, Multiple 
sclerosis relapse, Narcolepsy (1 each). None of these SAEs were assessed as related to 
BNT 162b2/blinded therapy. 

• Relevant event outcome: resolved (5), resolved with sequelae (2), not resolved (2). 

Post-Authorisation Data 

• Number ofrelevant cases: 2597 (BNT1 62b2 [2474], BNT1 62b2 + BNT1 62b2 Omi BA.I 
[49], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [81]) (0.9% of282,992 cases in the total 
PM dataset), compared to 51 1 1  cases (1 .0%) retrieved in the PSUR #3. 

• MC cases (1365), NMC cases (1232). 

• Country/region of incidence (> 50): Germany (702), Poland (320), France (204), Japan 
(1 88), US (162), Czech Republic ( 1 06), UK (92), Finland (71), Italy (66), Australia, 
Sweden (63 each), Austria (62), Denmark (54), Norway (50); the remaining 394 cases 
were distributed among 40 countries. 

• Subjects' gender: female (1440), male (869), unknown (288). 

• Subjects' age in years: n = 2418, range: 6 months - 98 years, mean: 47, median: 47.0. 

• Medical history (n = 121 1 ); the most frequently (>61) reported medical conditions 
included Hypertension (171 ), Multiple sclerosis (117), Seasonal allergy (93), Asthma 
(79), Drug hypersensitivity (77), Epilepsy (76), Relapsing-remitting multiple sclerosis 
(73), Fibromyalgia (61). 

• COVID-19 Medical history (n = 140): COVID-19 (114), Suspected COVID-19 (18), 
Post-acute COVID-1 9  syndrome (10), COVID-1 9  pneumonia (3), Coronavirus test 
positive (1) . 

• Co-suspect medications (n = 111 cases); the most frequently (�:3) reported co-suspect 
medications included elasomeran (23), influenza vaccine inact SPLIT 4V (14), COVID-
1 9  vaccine NRVV AD (CHADOXl NCOV-1 9), influenza vaccine ( 1 1 each), 
adalimumab (8), ocrelizumab (7), COVID-19 vaccine (4), influenza vaccine inact SAG 
4V (3). 

• Number ofrelevant events: 2819. 

• Relevant event seriousness: serious (2541), non-serious (278). 

• Most frequently (>53) reported relevant PTs: Seizure (663), Guillain-Barre syndrome 
(266), Neuropathy peripheral (263), Epilepsy (196), Polyneuropathy (170), Fibromyalgia 
( 161  ), Multiple sclerosis ( 1 49), Multiple sclerosis relapse (1 40), Trigeminal neuralgia 
(128), Optic neuritis (78), Febrile convulsion (75), Ataxia (67), Meningitis (53). 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Time to event onset63: n = 1696, range: <24 hours to 497 days, median: 4 days. 

— <24 hours: 439 events (2 of which had a fatal outcome); 
- 1 day: 248 events (4 of which had a fatal outcome); 

2-7 days: 314 events (5 of which had a fatal outcome); 
8-14 days: 173 events (1 of which had a fatal outcome); 
15-30 days: 179 events (6 of which had a fatal outcome); 
31-180 days: 282 events (3 of which had a fatal outcome); 
181-497 days: 61 events (1 of which had a fatal outcome). 

• Duration of relevant events64: n = 303, range: <24 hours to 578 days, median 21 day. 

— <24 hours: 77 events; 
- 1 day: 25 events; 
— 2-7 days: 32 events; 
- 8-14 days: 14 events; 
- 15-30 days: 71 events; 
- 31-180 days: 40 events; 
- 181-578 days: 44 events. 
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• Relevant event outcome56: fatal (29), resolved/resolving (782), resolved with 
sequelae (212), not resolved (854), unknown (953). 

Fatal cases (26) 

In 26 cases (reporting 29 relevant events with fatal outcome), the reported causes of 
death (≥3) included Seizure (14), Epilepsy, Guillain-Barre syndrome (3 each). Over half (16 
of 26 cases) of the fatal cases involved elderly subjects. When the medical history was 
provided (26 cases), the most frequent (>3) medical conditions included Hypertension (10), 
COVID-19, Type 2 diabetes mellitus (4 each), Chronic obstructive pulmonary disease (3). 

Analysis by age group 

• CT: Paediatric 7 [7 Child], Adult (1). 

— A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (187 [1 Infant, 67 Child, 119 Adolescent]), Adult (1768), Elderly (495), 
Unknown (147). 

— Among the most frequently (>53) reported relevant neurological events, it was 
observed that: 

o The PTs Febrile convulsion and Seizure were reported at higher frequencies in the 
paediatric population compared to the adult population and the elderly population 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Time to event onset63 : n = 1696, range: <24 hours to 497 days, median: 4 days. 

- <24 hours: 439 events (2 of which had a fatal outcome); 
- 1 day: 248 events (4 of which had a fatal outcome); 
- 2-7 days: 314 events ( 5 of which had a fatal outcome); 
- 8-14 days: 173 events (1 of which had a fatal outcome); 
- 15-30 days: 179 events (6 of which had a fatal outcome); 
- 31-180 days: 282 events (3 of which had a fatal outcome); 
- 181-497 days: 61 events (1 of which had a fatal outcome). 

• Duration ofrelevant events64
: n = 303, range: <24 hours to 578 days, median 21 day. 

- <24 hours: 77 events; 
- 1 day: 25 events; 
- 2-7 days: 32 events; 
- 8-14 days: 14 events; 
- 15-30 days: 71 events; 
- 31-180 days: 40 events; 
- 181-578 days: 44 events. 

• Relevant event outcome56: fatal (29), resolved/resolving (782), resolved with 
sequelae (212), not resolved (854), unknown (953). 

Fatal cases (26) 

In 26 cases (reporting 29 relevant events with fatal outcome), the reported causes of 
death (2:3) included Seizure (14), Epilepsy, Guillain-Barre syndrome (3 each). Over half (16 
of 26 cases) of the fatal cases involved elderly subjects. When the medical history was 
provided (26 cases), the most frequent (2:3) medical conditions included Hypertension (10), 
COVID-19, Type 2 diabetes mellitus (4 each), Chronic obstructive pulmonary disease (3) . 

Analysis by age group 

• CT: Paediatric 7 [7 Child], Adult (1 ). 

- A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (187 [1 Infant, 67 Child, 119 Adolescent]), Adult (1768), Elderly (495), 
Unknown (147). 

- Among the most frequently (>53) reported relevant neurological events, it was 
observed that: 

o The PTs Febrile convulsion and Seizure were reported at higher frequencies in the 
paediatric population compared to the adult population and the elderly population 
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(10.7% and 54.6% in the paediatric population vs 29% and 25.1% in the adult 
population, and 0.8%, and 16.8% in the elderly population, respectively). This 
pattern is consistent with the known epidemiology of seizures. 

o The PTs Neuropathy peripheral and Polyneuropathy were reported at higher 
frequencies in the elderly population compared to the paediatric population and 
the adult population (14.6% and 10.7% in the elderly population vs 2.1% and 
0.5% in the paediatric population, and 9.3% and 6.1% in the adult population, 
respectively). 

o The PTs Multiple sclerosis and Trigeminal neuralgia were reported at higher 
frequencies in the adult population compared to the paediatric population and the 
elderly population (7.2% and 53% in the adult population vs L6% and L1% in 
the paediatric population, and 0.8% and 3.6% in the elderly population, 
respectively). 

0/E Analysis 
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0/E analysis was performed for Generalized convulsive, Fibromyalgia, Guillain-Barre 
syndrome, Meningitis, Narcolepsy, Multiple sclerosis (MS) and Polyneuropathy. The 0/E 
ratio for polyneuropathy with BNT162b2 (monovalent presentation) using the 21-day risk 
window is 1.017 however the confidence interval includes 1 (95% CI [0.967, 1.068]). (see 
Appendix 5.7 Observed versus Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Ninety (90) cases reported 100 events occurred after administration of a second booster 
vaccination. In 19 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 71 cases, 51 involved homologous 
second booster and 39 heterologous second booster. No new significant safety information 
was identified based on the review of the remaining cases involving second booster 
vaccination. 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.6.1. GBS/Miller Fisher Syndrome 

Search criteria: SMQ Guillain-Barre syndrome (Narrow). 

Clinical Trial Data 

• During the current reporting period and previous PSUR #3 reporting period, there were 
no serious cases in the CT dataset. 
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Reporting Period 
19 June 2022 through 18 December 2022 

(10.7% and 54.6% in the paediatric population vs 2.9% and 25.1 % in the adult 
population, and 0.8%, and 16.8% in the elderly population, respectively). This 
pattern is consistent with the known epidemiology of seizures. 

o The PTs Neuropathy peripheral and Polyneuropathy were reported at higher 
frequencies in the elderly population compared to the paediatric population and 
the adult population ( 14.6% and 10. 7% in the elderly population vs 2.1 % and 
0.5% in the paediatric population, and 9.3% and 6.1 % in the adult population, 
respectively). 

o The PTs Multiple sclerosis and Trigeminal neuralgia were reported at higher 
frequencies in the adult population compared to the paediatric population and the 
elderly population (7.2% and 5.7% in the adult population vs 1.6% and 1.1 % in 
the paediatric population, and 0.8% and 3.6% in the elderly population, 
respectively). 

O/E Analysis 

0/E analysis was performed for Generalized convulsive, Fibromyalgia, Guillain-Barre 
syndrome, Meningitis, Narcolepsy, Multiple sclerosis (MS) and Polyneuropathy. The 0/E 
ratio for polyneuropathy with BNT162b2 (monovalent presentation) using the 21-day risk 
window is 1.017 however the confidence interval includes 1 (95% CI [0.967, 1.068]). (see 
Appendix 5. 7 Observed versus Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Ninety (90) cases reported 100 events occurred after administration of a second booster 
vaccination. In 19 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 71 cases, 51 involved homologous 
second booster and 39 heterologous second booster. No new significant safety information 
was identified based on the review of the remaining cases involving second booster 
vaccination. 

Conclusion 

No new significant safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.6.1. GBS/Miller Fisher Syndrome 
Search criteria: SMQ Guillain-Barre syndrome (Narrow). 

Clinical Trial Data 

• During the current reporting period and previous PSUR #3 reporting period, there were 
no serious cases in the CT dataset. 
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Post-Authorisation Data 

• Number of cases: 317 (BNT162b2 [298], BNT162b2 + BNT162b2 Omi BA.1 [6], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [15]) (0.1% of 282,992 cases, the total PM 
dataset), compared to 618 cases (0.1%) retrieved in the PSUR #3. 

• MC cases (209), NMC cases (108). 

• Country/region of incidence (≥10): Japan (64), Germany (58), France (30), US (28), Italy 
(18), Austria (15), Australia, Poland (13 each), UK (10); the remaining 68 cases were 
distributed among 26 countries. 

• Subjects' gender: female (146), male (147) and unknown (24). 

• Subjects' age in years: n = 285, range: 5 — 94 years, mean: 533, median: 57.0. 
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• Medical history (n = 142); the most frequently (≥6) reported medical conditions included 
Hypertension (37), Drug hypersensitivity, Type 2 diabetes mellitus (11 each), Diabetes 
mellitus (9), Guillain-Barre syndrome, Seasonal allergy (8 each), Gastrooesophageal 
reflux disease, Obesity (7 each), Chronic inflammatory demyelinating 
polyradiculoneuropathy, Paraesthesia (6 each). 

• COVID-19 Medical history (n =18): COVID-19 (13), Suspected COVID-19 (3), 
COVID-19 pneumonia (2), Post-acute COVID-19 syndrome (1). 

• Co-suspect medications (n = 17); the reported relevant co-suspect medications included 
influenza vaccine inact SPLIT 4V (8), COVID-19 vaccine NRVV AD (CHADOXI 
NCOV-19) (3), diphtheria vaccine toxoid, pertussis vaccine acellular 5-component, polio 
vaccine inact 3V (vero), tetanus vaccine toxoid (2), COVID-19 vaccine, influenza 
vaccine inact SAG 4V, ipilimumab, nivolumab, rabies vaccine inact (chick embryo) (1 
each). 

• Number of relevant events: 338. 

• Relevant event seriousness: serious (338). 

• Relevant PTs: Guillain-Barre syndrome (266), Chronic inflammatory demyelinating 
polyradiculoneuropathy (36), Demyelinating polyneuropathy (16), Miller Fisher 
syndrome (12), Subacute inflammatory demyelinating polyneuropathy (3), Acute motor-
sensory axonal neuropathy, Bickerstaff's encephalitis (2 each), Ascending flaccid 
paralysis (1). 

• Time to event onset63: n = 166, range: <24 hours to 329 days, median: 13 day. 

— <24 hours: 10 events; 
— 1 day: 13 events; 
— 2-7 days: 33 events (1 of which had a fatal outcome); 
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Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 317 (BNT162b2 [298], BNT162b2 + BNT162b2 Omi BA.I [6], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [15]) (0.1 % of 282,992 cases, the total PM 
dataset), compared to 618 cases (0.1 %) retrieved in the PSUR #3. 

• MC cases (209), NMC cases (108). 

• Country/region of incidence (�10): Japan (64), Germany (58), France (30), US (28), Italy 
(18), Austria (15), Australia, Poland (13 each), UK (10); the remaining 68 cases were 
distributed among 26 countries. 

• Subjects' gender: female (146), male (147) and unknown (24). 

• Subjects' age in years: n = 285, range: 5 - 94 years, mean: 53.7, median: 57.0. 

• Medical history (n = 142); the most frequently (�6) reported medical conditions included 
Hypertension (37), Drug hypersensitivity, Type 2 diabetes mellitus (11 each), Diabetes 
mellitus (9), Guillain-Barre syndrome, Seasonal allergy (8 each), Gastrooesophageal 
reflux disease, Obesity (7 each), Chronic inflammatory demyelinating 
polyradiculoneuropathy, Paraesthesia (6 each). 

• COVID-19 Medical history (n =18): COVID-19 (13), Suspected COVID-19 (3), 
COVID-19 pneumonia (2), Post-acute COVID-19 syndrome (1) . 

• Co-suspect medications (n = 17); the reported relevant co-suspect medications included 
influenza vaccine inact SPLIT 4V (8), COVID-19 vaccine NRVV AD (CHADOXl 
NCOV-19) (3), diphtheria vaccine toxoid, pertussis vaccine acellular 5-component, polio 
vaccine inact 3V (vero ), tetanus vaccine toxoid (2), COVID-19 vaccine, influenza 
vaccine inact SAG 4V, ipilimumab, nivolumab, rabies vaccine inact (chick embryo) (1 
each) . 

• Number ofrelevant events: 338. 

• Relevant event seriousness: serious (338). 

• Relevant PTs: Guillain-Barre syndrome (266), Chronic inflammatory demyelinating 
polyradiculoneuropathy (36), Demyelinating polyneuropathy (16), Miller Fisher 
syndrome (12), Subacute inflammatory demyelinating polyneuropathy (3), Acute motor­
sensory axonal neuropathy, Bickerstaff's encephalitis (2 each), Ascending flaccid 
paralysis (1 ). 

• Time to event onset63 : n = 166, range: <24 hours to 329 days, median: 13 day . 

- <24 hours: 10 events; 
- 1 day: 13 events; 
- 2-7 days: 33 events (1 of which had a fatal outcome); 
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- 8-14 days: 35 events; 
— 15-30 days: 34 events (1 of which had a fatal outcome); 
— 31-180 days: 34 events; 

181-329 days: 7 events. 

• Duration of relevant events64: n = 11, range: 5 - 405 days, median: 84 days. 

— 2 — 7 days: 1 event; 
— 8-14 days: 0 events; 
— 15-30 days: 3 events; 
— 31-180 days: 4 events; 

181-405 days: 3 events. 

• Relevant event outcome56: fatal (3), resolved/resolving (96), resolved with sequelae (19), 
not resolved (111), unknown (111). 

Fatal cases (3) 
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In 3 cases (reporting 3 relevant events with fatal outcome), the reported causes of death 
included Guillain-Barre syndrome (3), Hepatic failure, Hypokalaemia, Hyponatraemia, 
Multiple organ dysfunction syndrome, Myositis, Paraparesis, Pneumonia, Product use issue, 
Renal failure, Rhabdomyolysis (1 each). All 3 fatal cases involved elderly subjects with 
medical conditions that included Hypertension (2), Alcohol use, Chronic obstructive 
pulmonary disease, Emphysema, Ex-tobacco user, Rectosigmoid cancer, Sigmoidectomy, 
Thyroidectomy, Type 2 diabetes mellitus, and Walking aid user (1 each). In 1 of the 3 cases, 
based on a possible temporal association the causal association of suspect product BNT162b2 
for the event of Guillain-Barre syndrome could not be excluded. The remaining 2 fatal cases 
provided limited information precluding a meaningful medical assessment. 

Analysis by age group 

PM: Paediatric (25), Adult (161), Elderly (104), and Unknown (27). 

— Among the frequently (≥2%) reported relevant Guillain-Barre syndrome events, 
Miller Fisher syndrome was reported at a higher frequency in elderly population 
when compared to adult population (2.5% in adults vs 7.7% in elderly). Due to the 
relative low volume of cases in the paediatric population, a meaningful comparison of 
the same with the other age groups was not possible. 
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- 8-14 days: 35 events; 

Reporting Period 
19 June 2022 through 18 December 2022 

- 15-30 days: 34 events (1 of which had a fatal outcome); 
- 31-180 days: 34 events; 
- 181-329 days: 7 events. 

• Duration of relevant events64
: n = 1 1 , range: 5 - 405 days, median: 84 days. 

- 2 - 7 days: 1 event; 
- 8-14 days: 0 events; 
- 15-30 days: 3 events; 
- 31-180 days: 4 events; 
- 181-405 days: 3 events. 

• Relevant event outcome56: fatal (3), resolved/resolving (96), resolved with sequelae (19), 
not resolved (111 ), unknown (111 ). 

Fatal cases (3) 

In 3 cases (reporting 3 relevant events with fatal outcome), the reported causes of death 
included Guillain-Barre syndrome (3), Hepatic failure, Hypokalaemia, Hyponatraemia, 
Multiple organ dysfunction syndrome, Myositis, Paraparesis, Pneumonia, Product use issue, 
Renal failure, Rhabdomyolysis ( 1  each). All 3 fatal cases involved elderly subjects with 
medical conditions that included Hypertension (2), Alcohol use, Chronic obstructive 
pulmonary disease, Emphysema, Ex-tobacco user, Rectosigmoid cancer, Sigmoidectomy, 
Thyroidectomy, Type 2 diabetes mellitus, and Walking aid user (1 each). In 1 of the 3 cases, 
based on a possible temporal association the causal association of suspect product BNT 162b2 
for the event of Guillain-Barre syndrome could not be excluded. The remaining 2 fatal cases 
provided limited information precluding a meaningful medical assessment. 

Analysis by age group 

PM: Paediatric (25), Adult ( 16 1 ), Elderly ( 104), and Unknown (27). 

- Among the frequently (2:2%) reported relevant Guillain-Barre syndrome events, 
Miller Fisher syndrome was reported at a higher frequency in elderly population 
when compared to adult population (2.5% in adults vs 7.7% in elderly). Due to the 
relative low volume of cases in the paediatric population, a meaningful comparison of 
the same with the other age groups was not possible. 
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O/E Analysis 

O/E analysis was performed on Guillain-Barre syndrome (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). 

Conclusion 

No safety signals have emerged based on the review of these cases, and on analyses by age 
group and O/E. Safety surveillance will continue. 

For completeness, the MAH informs that in June 2022, the Japan product information 
Important Precautions section was amended to state that cases of Guillain-Barre syndrome 
have been reported following inoculation with coronavirus modified uridine RNA vaccine, 
by request of the Japan Ministry of Health, Labour and Welfare and Pharmaceuticals and 
Medical Devices Agency. No similar amendments were made to the MAH RSI. 
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16.3.3.1.7. Pregnancy related AESIs 

Search criteria — PTs: Amniotic cavity infection; Caesarean section; Congenital anomaly; 
Death neonatal; Eclampsia; Foetal distress syndrome; Low birth weight baby; Maternal 
death; Maternal death affecting foetus; Maternal exposure during pregnancy; Placenta 
praevia; Pre-eclampsia; Premature labour; Renal failure neonatal; Renal impairment 
neonatal; Stillbirth; Uterine rupture; Vasa praevia. 

For relevant cases, please refer to Section 16.3.5.3 Use in Pregnant/Lactating Women. 

16.3.3.1.8. Glomerulonephritis and Nephrotic Syndrome AESIs 

Search criteria — HLT Glomerulonephritis and nephrotic syndrome (All Path). 

Clinical Trial Data 

• During the current reporting period and previous PSUR #3 reporting period, there were 
no serious cases in the CT dataset. 

Post-Authorisation Data 

• Number of cases: 198 (BNT162b2 [194], BNT162b2 + BNT162b2 Omi BA.1 [2], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [3]) (0.07% of 282,992 cases, the total PM 
dataset), compared to 276 (0.05%) retrieved in PSUR #3. 

• MC cases (152), NMC cases (46). 

• Country/region of incidence: Japan (80), Germany (36), Italy (15), France (12), US (11), 
Australia (8), UK (7); the remaining 29 cases were distributed among 17 countries. 

• Subjects' gender: female (74), male (96) and unknown (28). 

• Subjects' age in years: n = 160, range: 7 — 88 years, mean: 46.6, median: 47.0. 
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O/E Analysis 

Reporting Period 
19 June 2022 through 18 December 2022 

0/E analysis was performed on Guillain-Barre syndrome (see Appendix 5.7 Observed versus 
Expected Analyses for Adverse Events of Special Interest). 

Conclusion 

No safety signals have emerged based on the review of these cases, and on analyses by age 
group and 0/E. Safety surveillance will continue. 

For completeness, the MAH informs that in June 2022, the Japan product information 
Important Precautions section was amended to state that cases of Guillain-Barre syndrome 
have been reported following inoculation with coronavirus modified uridine RNA vaccine, 
by request of the Japan Ministry of Health, Labour and Welfare and Pharmaceuticals and 
Medical Devices Agency. No similar amendments were made to the MAH RSI. 

16.3.3.1.7. Pregnancy related AESis 
Search criteria - PTs: Amniotic cavity infection; Caesarean section; Congenital anomaly; 
Death neonatal; Eclampsia; Foetal distress syndrome; Low birth weight baby; Maternal 
death; Maternal death affecting foetus; Maternal exposure during pregnancy; Placenta 
praevia; Pre-eclampsia; Premature labour; Renal failure neonatal; Renal impairment 
neonatal; Stillbirth; Uterine rupture; Vasa praevia. 

For relevant cases, please refer to Section 16.3.5.3 Use in Pregnant/Lactating Women . 

16.3.3.1.8. Glomerulonephritis and Nephrotic Syndrome AESis 

Search criteria - HL T Glomerulonephritis and nephrotic syndrome (All Path). 

Clinical Trial Data 

• During the current reporting period and previous PSUR #3 reporting period, there were 
no serious cases in the CT dataset. 

Post-Authorisation Data 

• Number of cases: 198 (BNT162b2 [194], BNT162b2 + BNT162b2 Omi BA.1 [2], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [3]) (0.07% of282,992 cases, the total PM 
dataset), compared to 276 (0.05%) retrieved in PSUR #3. 

• MC cases (152), NMC cases (46). 
• Country/region of incidence: Japan (80), Germany (36), Italy (15), France (12), US (11), 

Australia (8), UK (7); the remaining 29 cases were distributed among 17 countries . 
• Subjects' gender: female (74), male (96) and unknown (28). 
• Subjects' age in years: n = 160, range: 7 - 88 years, mean: 46.6, median: 47.0 . 
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• Medical history (n = 105); the most frequently (>5) reported relevant medical conditions 
included Hypertension (21), Haematuria (15), Proteinuria (6), IgA nephropathy, 
Nephrotic syndrome (5 each). 

• COVID-19 Medical history (n = 5): COVID-19 (5). 

• Co-suspect medications (n= 2); the reported relevant co-suspect medications included 
COVID 19 vaccine prot. Subunit (NVX COV 2373), and influenza vaccine (1 each). 

• Number of relevant events: 230 

• Relevant event seriousness: serious (229), non-serious (1). 

• Most frequently reported relevant PTs (>7): IgA nephropathy (60), Nephrotic syndrome 
(55), Glomerulonephritis (19), Glomerulonephritis membranous, Granulomatosis with 
polyangiitis (15 each), Glomerulonephritis minimal lesion, Glomerulonephritis rapidly 
progressive (13 each), Focal segmental glomerulosclerosis (12), and Microscopic 
polyangiitis (7). 

• Time to event onset63: n = 68, range: 1 day to 304 days, median: 28 days. 
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— 1 day: 10 events; 
— 2-7 days: 11 events; 
- 8-14 days: 6 events; 

15-30 days: 10 events; 
31-180 days: 27 events; 
181-304 days: 4 events. 

• Duration of relevant events64: n = 2, range: 8 - 362 days. 

- 8-14 days: 1 event; 
— 15-31 days: 0 event; 
— 32-180 days: 0 event; 
— 181-362 days: 1 event. 

• Relevant event outcome: fatal (3), resolved/resolving (71), resolved with sequelae (5), not 
resolved (53), unknown (98). 

Fatal cases (3) 

In 3 cases (reporting 3 relevant events with fatal outcome), the reported causes of death were 
coded to Nephrotic syndrome (3 each). Medical history was provided in 2 cases and 
included Neuropathy and Renal disorder (1 each). 

Analysis by age group 

PM: Paediatric (20), Adult (96), Elderly (48) and Unknown (34). 

Among the frequently (>2%) reported Glomerulonephritis and Nephrotic Syndrome 
AEs, the PT IgA nephropathy was higher in adult population when compared to 
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Reporting Period 
19 June 2022 through 18 December 2022 

• Medical history (n = 105); the most frequently (2::5) reported relevant medical conditions 
included Hypertension (21), Haematuria (15), Proteinuria (6), IgA nephropathy, 
Nephrotic syndrome (5 each). 

• COVID-19 Medical history (n = 5): COVID-19 (5). 
• Co-suspect medications (n= 2); the reported relevant co-suspect medications included 

COVID 19 vaccine prot. Subunit (NVX COV 2373), and influenza vaccine (1 each). 
• Number of relevant events: 230 
• Relevant event seriousness: serious (229), non-serious (1). 
• Most frequently reported relevant PTs (>7): IgA nephropathy (60), Nephrotic syndrome 

(55), Glomerulonephritis (19), Glomerulonephritis membranous, Granulomatosis with 
polyangiitis (15 each), Glomerulonephritis minimal lesion, Glomerulonephritis rapidly 
progressive (13 each), Focal segmental glomerulosclerosis (12), and Microscopic 
polyangiitis (7). 

• Time to event onset63 : n = 68, range: 1 day to 304 days, median: 28 days. 

- 1 day: 10 events; 
- 2-7 days: 11 events; 

8-14 days: 6 events; 
- 15-30 days: 10 events; 

31-180 days: 27 events; 
- 181-304 days: 4 events. 

• Duration ofrelevant events64
: n = 2, range: 8 - 362 days. 

- 8-14 days: 1 event; 
- 15-31 days: 0 event; 
- 32-180 days: 0 event; 

181-362 days: 1 event. 

• Relevant event outcome: fatal (3), resolved/resolving (71), resolved with sequelae (5), not 
resolved (53), unknown (98). 

Fatal cases (3) 

In 3 cases (reporting 3 relevant events with fatal outcome), the reported causes of death were 
coded to Nephrotic syndrome (3 each). Medical history was provided in 2 cases and 
included Neuropathy and Renal disorder (1 each). 

Analysis by age group 

PM: Paediatric (20), Adult (96), Elderly (48) and Unknown (34). 

- Among the frequently (2::2%) reported Glomerulonephritis and Nephrotic Syndrome 
AEs, the PT IgA nephropathy was higher in adult population when compared to 
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elderly population (28.1% in adults vs 6.3% in elderly). Due to the relative low 
volume of cases in the paediatric population, a meaningful comparison of the same 
with the other age groups was not possible. 

O/E Analysis 

O/E analysis was performed for Glomerulonephritis/nephrotic syndrome (see Appendix 5.7 
Observed versus Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Six (6) cases reported 8 events occurred after administration of a second booster vaccination. 
In 2 of these cases, no or partial vaccination dates are available and/or onset dates of the AEs 
were not provided. In the remaining 4 cases, 3 involved homologous second booster and 1 
heterologous second booster. No new significant safety information was identified based on 
the review of the remaining cases involving second booster vaccination. 

Conclusion 
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Please refer to Section 15 Overview of Signals: New, Ongoing, or Closed for IgA 
nephropathy. No new significant safety information has emerged based on the review of 
these cases and on the analyses by age group, O/E and second booster. Safety surveillance 
will continue. 

16.3.3.1.9. Stroke 

Search criteria — HLT Central nervous system haemorrhages and cerebrovascular accidents 
(All path); Cerebrovascular venous and sinus thrombosis (Primary Path). 

Clinical Trial Data 

• Number of cases: 11 cases (BNT162b2 [10], blinded therapy [1]; 3.5% of 309 cases in 
the total CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR #3. 

• Country/region of incidence: US (10), Brazil (1). 

• Subjects' gender: female (5), male (6). 

• Subjects' age in years: n = 11, range: 17 months - 82, mean: 53.6, median: 59.0. 

• Medical history (n = 8): medical conditions reported more than twice included 
Hypertension (6), Type 2 diabetes mellitus, Dyslipidaemia (2 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications (n= 1): ethinylestradiol, gestodene (1). 

• Reported relevant PTs: Cerebrovascular accident (4), Ischaemic stroke (3), Haemorrhage 
intracranial (2), Cerebral venous sinus thrombosis, Cerebral venous thrombosis (1 each). 
None of these SAEs were assessed as related to BNT162b2 or blinded therapy. 

• Relevant event outcome: fatal (1), resolved/resolving (9), resolved with sequelae (1). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

elderly population (28.1 % in adults vs 6.3% in elderly). Due to the relative low 
volume of cases in the paediatric population, a meaningful comparison of the same 
with the other age groups was not possible. 

O/E Analysis 

0/E analysis was performed for Glomerulonephritis/nephrotic syndrome (see Appendix 5.7 
Observed versus Expected Analyses for Adverse Events of Special Interest). 

Second Booster Analysis 

Six ( 6) cases reported 8 events occurred after administration of a second booster vaccination. 
In 2 of these cases, no or partial vaccination dates are available and/or onset dates of the AEs 
were not provided. In the remaining 4 cases, 3 involved homologous second booster and 1 
heterologous second booster. No new significant safety information was identified based on 
the review of the remaining cases involving second booster vaccination. 

Conclusion 

Please refer to Section 15 Overview of Signals: New, Ongoing, or Closed for IgA 
nephropathy. No new significant safety information has emerged based on the review of 
these cases and on the analyses by age group, 0/E and second booster. Safety surveillance 
will continue. 

16.3.3.1.9. Stroke 
Search criteria -HLT Central nervous system haemorrhages and cerebrovascular accidents 
(All path); Cerebrovascular venous and sinus thrombosis (Primary Path). 

Clinical Trial Data 

• Number of cases: 11 cases (BNT162b2 [10], blinded therapy [1]; 3.5% of309 cases in 
the total CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR #3. 

• Country/region of incidence: US (10), Brazil (1). 
• Subjects' gender: female (5), male (6). 
• Subjects' age in years: n = 11, range: 17 months -82, mean: 53.6, median: 59.0. 
• Medical history (n = 8): medical conditions reported more than twice included 

Hypertension (6), Type 2 diabetes mellitus, Dyslipidaemia (2 each). 
• COVID-19 Medical history: None. 
• Co-suspect medications (n= 1): ethinylestradiol, gestodene (1). 
• Reported relevant PTs: Cerebrovascular accident (4), Ischaemic stroke (3), Haemorrhage 

intracranial (2), Cerebral venous sinus thrombosis, Cerebral venous thrombosis (1 each). 
None of these SAEs were assessed as related to BNT162b2 or blinded therapy . 

• Relevant event outcome: fatal (1), resolved/resolving (9), resolved with sequelae (1) . 
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Post-Authorisation Data 
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• Number of cases: 1132 (0.4% of 282,992 cases in the total PM dataset), compared to 
3091 cases (0.6%) retrieved in the PSUR #3. BNT162b2 (1030), BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 (64), BNT162b2 + BNT162b2 Omi BA.1 (41). 

• MC cases (534), NMC cases (598). 

• Country/region of incidence (>50): Germany (361), France (114), Japan (78), US (71), 
Poland, UK (50 each); the remaining 408 cases were distributed among 39 countries. 

• Subjects' gender: female (576), male (495), unknown (61). 

• Subjects' age in years: n = 1033, range: 7 —102, mean: 61.3, median: 63.0. 

• Medical history (n = 612); the most frequently (>20) reported medical conditions 
included Hypertension (245), Diabetes mellitus (49), Type 2 diabetes mellitus (42), 
Tobacco user (36), Seasonal allergy (34), Dyslipidaemia (33), Atrial fibrillation, Obesity 
(29 each), Cerebrovascular accident (28), Asthma, Hypercholesterolaemia (27 each), 
Depression (24), Hypothyroidism (23), Drug hypersensitivity, Hyperlipidaemia (21 
each). 

• COVID-19 medical history (n = 48); COVID-19 (41), COVID-19 pneumonia, Suspected 
COVID-19 (3 each), SARS-CoV-2 test positive (2), Asymptomatic COVID-19 (1). 

• Co-suspect medications (n = 59 cases); the most frequently (>2) reported co-suspect 
medications included apixaban, elasomeran (7 each), influenza vaccine, influenza vaccine 
inact SPLIT 4V (6 each), adalimumab (5), ethinylestradiol, levonorgestrel (4), 
acetylsalicylate lysine, influenza vaccine inact SAG 4V, metformin (3 each), alprazolam, 
dapagliflozin, omeprazole, simvastatin (2 each). 

• Number of relevant events: 1308. 

• Relevant event seriousness: serious (1305). 

• Most frequently (>10) reported relevant PTs: Cerebrovascular accident (499), Cerebral 
infarction (166), Ischaemic stroke (123), Cerebral haemorrhage (113), Cerebral venous 
sinus thrombosis (60), Cerebral thrombosis (44), Subarachnoid haemorrhage (29), 
Cerebral ischaemia (25), Cerebellar infarction (22), Cerebral venous thrombosis, 
Haemorrhagic stroke (20 each), Haemorrhage intracranial (13), Ischaemic cerebral 
infarction, Transverse sinus thrombosis (12 each), Embolic stroke (11), Cerebral artery 
embolism, Thalamus haemorrhage (10 each). 

• Time to event onset63: n = 863, range: <24 hours to 601 days, median: 14 days. 

— <24 hours: 63 events (4 of which had a fatal outcome); 
— 1 day: 99 events (8 of which had a fatal outcome); 
— 2-7 days: 188 events (16 of which had a fatal outcome); 
— 8-14 days: 92 events (7 of which had a fatal outcome); 
— 15-30 days: 117 events (13 of which had a fatal outcome); 

31-180 days: 227 events (12 of which had a fatal outcome); 
>180 days: 77 events (11 of which had a fatal outcome). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 1132 (0.4% of 282,992 cases in the total PM dataset), compared to 
3091 cases (0.6%) retrieved in the PSUR #3. BNT162b2 (1030), BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 (64), BNT162b2 + BNT162b2 Omi BA.1 (41). 

• MC cases (534), NMC cases (598). 
• Country/region of incidence (>50): Germany (361), France (114), Japan (78), US (71), 

Poland, UK (50 each); the remaining 408 cases were distributed among 39 countries. 
• Subjects' gender: female (576), male (495), unknown (61). 
• Subjects' age in years: n = 1033, range: 7 - 102, mean: 61.3, median: 63.0. 
• Medical history (n = 612); the most frequently (>20) reported medical conditions 

included Hypertension (245), Diabetes mellitus (49), Type 2 diabetes mellitus (42), 
Tobacco user (36), Seasonal allergy (34), Dyslipidaemia (33), Atrial fibrillation, Obesity 
(29 each), Cerebrovascular accident (28), Asthma, Hypercholesterolaemia (27 each), 
Depression (24), Hypothyroidism (23), Drug hypersensitivity, Hyperlipidaemia (21 
each). 

• COVID-19 medical history (n = 48); COVID-19 (41), COVID-19 pneumonia, Suspected 
COVID-19 (3 each), SARS-CoV-2 test positive (2), Asymptomatic COVID-19 (1). 

• Co-suspect medications (n = 59 cases); the most frequently (�2) reported co-suspect 
medications included apixaban, elasomeran (7 each), influenza vaccine, influenza vaccine 
inact SPLIT 4V (6 each), adalimumab (5), ethinylestradiol, levonorgestrel (4), 
acetylsalicylate lysine, influenza vaccine inact SAG 4V, metformin (3 each), alprazolam, 
dapagliflozin, omeprazole, simvastatin (2 each). 

• Number ofrelevant events: 1308. 
• Relevant event seriousness: serious (1305). 
• Most frequently (�10) reported relevant PTs: Cerebrovascular accident (499), Cerebral 

infarction (166), Ischaemic stroke ( 123), Cerebral haemorrhage (113), Cerebral venous 
sinus thrombosis (60), Cerebral thrombosis (44), Subarachnoid haemorrhage (29), 
Cerebral ischaemia (25), Cerebellar infarction (22), Cerebral venous thrombosis, 
Haemorrhagic stroke (20 each), Haemorrhage intracranial (13), Ischaemic cerebral 
infarction, Transverse sinus thrombosis ( 12 each), Embolic stroke ( 11 ), Cerebral artery 
embolism, Thalamus haemorrhage (10 each). 

• Time to event onset63 : n = 863, range: <24 hours to 601 days, median: 14 days. 
- <24 hours: 63 events (4 of which had a fatal outcome); 
- 1 day: 99 events (8 of which had a fatal outcome); 
- 2-7 days: 188 events (16 of which had a fatal outcome); 
- 8-14 days: 92 events (7 of which had a fatal outcome); 
- 15-30 days: 117 events (13 of which had a fatal outcome); 
- 31-180 days: 227 events (12 of which had a fatal outcome); 
- > 180 days: 77 events (11 of which had a fatal outcome). 
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• Duration of relevant events64: n = 84, range: <24 hours to 505 days, median 19 days. 

— <24 hours: 10 events; 
- 1 day: 7 events; 
— 2-7 days: 8 events; 
- 8-14 days: 14 events; 
- 15-30 days: 8 events; 
- 31-180 days: 18 events; 
- >180 days: 19 events. 

• Relevant event outcome56: fatal (107), resolved/resolving (309), resolved with 
sequelae (189), not resolved (268), unknown (440). 

Fatal cases (86) 
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In 86 cases (reporting 107 relevant events with fatal outcome), the reported causes of death 
(>3) included Cerebrovascular accident (28), Cerebral haemorrhage (26), Cerebral infarction 
(10), Haemorrhagic stroke (9), Haemorrhage intracranial (5), Ischaemic stroke, Subarachnoid 
haemorrhage (4 each), Cerebral artery embolism, Cerebral thrombosis, Embolic stroke (3 
each). 

Analysis by age group 

• CT: Adult (6), Elderly (4), Child (1). 

A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (9 [2 Child, 7 Adolescent]), Adult (558), Elderly (485), Unknown (80). 

Due to the relative low volume of cases in the paediatric population, a meaningful 
comparison of the same with the other age groups was not possible. Between the 
elderly and adult populations, there were no significant differences observed in the 
reporting proportion of the most frequently (>10) reported relevant stroke-related 
events. 

O/E Analysis 

O/E analysis was performed for CVST, Ischaemic stroke and Haemorrhagic stroke 
respectively (see Appendix 53 Observed versus Expected Analyses for Adverse Events of 
Special Interest). 

The CVST analysis using the low background rate (Appendix 5.7, Table 12), males and 
females 18-24 and 25-49 years, as well as overall monovalent dose 1 and dose 2, had an O/E 
ratio greater than 1 in either the 21-day and/or 42-day risk windows. However, the 95% CIs 

CONFIDENTIAL 
Page 213 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.c 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.c 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Duration ofrelevant events64: n = 84, range: <24 hours to 505 days, median 19 days. 

- <24 hours: 10 events; 
- 1 day: 7 events; 
- 2-7 days: 8 events; 
- 8-14 days: 14 events; 
- 15-30 days: 8 events; 
- 31-180 days: 18 events; 
- >180 days: 19 events. 

• Relevant event outcome56 : fatal (107), resolved/resolving (309), resolved with 
sequelae (189), not resolved (268), unknown (440). 

Fatal cases (86) 

In 86 cases (reporting 107 relevant events with fatal outcome), the reported causes of death 
(2::3) included Cerebrovascular accident (28), Cerebral haemorrhage (26), Cerebral infarction 
(10), Haemorrhagic stroke (9), Haemorrhage intracranial (5), Ischaemic stroke, Subarachnoid 
haemorrhage ( 4 each), Cerebral artery embolism, Cerebral thrombosis, Embolic stroke (3 
each). 

Analysis by age group 

• CT: Adult (6), Elderly (4), Child (1). 

- A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (9 [2 Child, 7 Adolescent]), Adult (558), Elderly (485), Unknown (80). 

- Due to the relative low volume of cases in the paediatric population, a meaningful 
comparison of the same with the other age groups was not possible. Between the 
elderly and adult populations, there were no significant differences observed in the 
reporting proportion of the most frequently (2::10) reported relevant stroke-related 
events. 

O/E Analysis 

0/E analysis was performed for CYST, Ischaemic stroke and Haemorrhagic stroke 
respectively (see Appendix 5.7 Observed versus Expected Analyses for Adverse Events of 
Special Interest). 

The CYST analysis using the low background rate (Appendix 5.7, Table 12), males and 
females 18-24 and 25-49 years, as well as overall monovalent dose 1 and dose 2, had an 0/E 
ratio greater than 1 in either the 21-day and/or 42-day risk windows. However, the 95% Cls 
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for some age groups included 1, indicating lack of statistical significance. For all other 
stratifications using the low background rate, the O/E ratio is less than 1. 

Second Booster Analysis 

Seventy-four (74) cases reporting 91 events occurred after administration of a second booster 
vaccination. In 9 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 65 cases, 43 involved homologous 
second booster and 22 heterologous second booster. 

Conclusion 

No significant new safety information was identified based on a review of these cases and on 
the analyses by age group, O/E and second booster. Safety surveillance will continue. 

16.3.3.1.10. Sudden Death 
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Search criteria — PT Sudden Death. 

Please refer to Section 163.4.1 Death. 

16.3.3.1.11. Thromboembolic AESIs 

Search criteria69 - HLGT (All path) Embolism and thrombosis (excluding PTs reviewed as 
Stroke AESIs) OR PT Coagulopathy. 

Clinical Trial Data 

• Number of cases: 5 (BNT162b2 [5]; L6% of 309 cases in the total CT dataset), compared 
to 17 cases (2.5%) retrieved in the PSUR #3. 

• Country/region of incidence: US (4), Argentina (1). 

• Subjects' gender: female (2), male (3). 

• Subjects' age in years: n = 5, range: 31 — 76, mean: 56.6, median: 59. 

• Medical history (n = 3); the medical condition reported more than once was Hypertension 
(2). 

• COVID-19 medical history: None. 

• Co-suspect medications (n=1): ethinylestradiol, ferrous fumarate, norethisterone acetate 
(1). 

69 Four (4) new PTs have been included in the search strategy due to MedDRA upgrade v. 25.1 (Aortic 
aneurysm thrombosis, Mesenteric vein embolism, Ophthalmic vascular thrombosis and Spermatic vein 
thrombosis). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

for some age groups included 1, indicating lack of statistical significance. For all other 
stratifications using the low background rate, the 0/E ratio is less than 1. 

Second Booster Analysis 

Seventy-four (7 4) cases reporting 91 events occurred after administration of a second booster 
vaccination. In 9 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 65 cases, 43 involved homologous 
second booster and 22 heterologous second booster. 

Conclusion 

No significant new safety information was identified based on a review of these cases and on 
the analyses by age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.10. Sudden Death 
Search criteria - PT Sudden Death. 

Please refer to Section 16.3.4.1 Death. 

16.3.3.1.11. Thromboembolic AESis 

Search criteria69 - HLGT (All path) Embolism and thrombosis (excluding PTs reviewed as 
Stroke AESis) OR PT Coagulopathy . 

Clinical Trial Data 

• Number of cases: 5 (BNTl 62b2 [ 5]; 1.6% of 309 cases in the total CT dataset), compared 
to 17 cases (2.5%) retrieved in the PSUR #3 . 

• Country/region of incidence: US (4), Argentina (1). 
• Subjects' gender: female (2), male (3). 
• Subjects' age in years: n = 5, range: 31 - 76, mean: 56.6, median: 59. 
• Medical history (n = 3); the medical condition reported more than once was Hypertension 

(2). 
• COVID-19 medical history: None. 
• Co-suspect medications (n=l ): ethinylestradiol, ferrous fumarate, norethisterone acetate 

(1 ). 

69 Four (4) new PTs have been included in the search strategy due to MedDRA upgrade v. 25.1 (Aortic 
aneurysm thrombosis, Mesenteric vein embolism, Ophthalmic vascular thrombosis and Spermatic vein 
thrombosis) . 
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• Reported relevant PTs: Pulmonary embolism (4), Deep vein thrombosis (1). None of 
these SAEs were assessed as related to BNT162b2. 

• Relevant event outcome: fatal (1), resolved/resolving (2), resolved with sequelae (1), not 
resolved (1). 

Post-Authorisation Data 

• Number of cases: 2064 (0.7 % of 282,992 cases in the total PM dataset), compared to 
6102 cases (1.2%) retrieved in the PSUR #3. BNT162b2 (1916), BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 (90), BNT162b2 + BNT162b2 Omi BA.1 (78). 

• MC cases (1035), NMC cases (1029). 

• Country/region of incidence (>50): Germany (608), France (254), Poland (117), 
UK (106), Denmark (104), US (100), Australia (81), Austria (77), Sweden (74), Japan 
(71), Italy (69), Slovakia (60); the remaining 343 cases were distributed among 
35 countries. 
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• Subjects' gender: female (1072), male (858), unknown (134). 

• Subjects' age in years: n = 1885, range: 11— 99, mean: 57.2, median: 58.0. 

• Medical history (n = 1045); the most frequently (>50) reported medical conditions 
included Hypertension (260), Obesity (69), Non-tobacco user, Type 2 diabetes mellitus 
(58 each), Seasonal allergy (55), Asthma, and Drug hypersensitivity (54 each). 

• COVID-19 Medical history (n = 113): COVID-19 (102), Suspected COVID-19 (8), 
Post-acute COVID-19 syndrome (3), Asymptomatic COVID-19, COVID-19 pneumonia 
(2 each), Coronavirus infection (1). 

• Co-suspect medications (n = 98 cases); the most frequently (>3) reported co-suspect 
medications included elasomeran (23), influenza vaccine inact SPLIT 4V (10), influenza 
vaccine inact SAG 4V (8), adalimumab, ethinylestradiol, levonorgestrel, influenza 
vaccine (5 each), apixaban (4), COVID-19 vaccine, COVID-19 vaccine NRVV AD 
(CHADOX1 NCOV-19), pneumococcal vaccine polysacch 23V (3 each). 

• Number of relevant events: 2451. 

• Relevant event seriousness: serious (2263), non-serious (188). 

• Most frequently (>50) reported relevant PTs: Pulmonary embolism (635), Thrombosis 
(523), Deep vein thrombosis (371), Thrombophlebitis (94), Superficial vein thrombosis 
(81), Coagulopathy (79), Venous thrombosis limb (70), Retinal vein occlusion (65), 
Venous thrombosis (64), Embolism (51). 

• Time to event onset63: n = 1533, range: < 24 hours to 529 days, median: 14 days. 

<24 hours: 89 events (3 of which had a fatal outcome); 
1 day: 100 events (5 of which had a fatal outcome); 

— 2-7 days: 370 events (22 of which had a fatal outcome); 
- 8-14 days: 235 events (11 of which had a fatal outcome); 
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Reporting Period 
19 June 2022 through 18 December 2022 

• Reported relevant PTs: Pulmonary embolism (4), Deep vein thrombosis (1). None of 
these SAEs were assessed as related to BNT162b2. 

• Relevant event outcome: fatal (1), resolved/resolving (2), resolved with sequelae (1), not 
resolved (1 ). 

Post-Authorisation Data 

• Number of cases: 2064 (0.7 % of 282,992 cases in the total PM dataset), compared to 
6102 cases (1.2%) retrieved in the PSUR #3. BNT162b2 (1916), BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 (90), BNT162b2 + BNT162b2 Omi BA.1 (78). 

• MC cases (1035), NMC cases (1029). 
• Country/region of incidence (>50): Germany (608), France (254), Poland (117), 

UK (106), Denmark (104), US (100), Australia (81), Austria (77), Sweden (74), Japan 
(71), Italy (69), Slovakia (60); the remaining 343 cases were distributed among 
35 countries. 

• Subjects' gender: female (1072), male (858), unknown (134). 
• Subjects' age in years: n = 1885, range: 11 - 99, mean: 57.2, median: 58.0. 
• Medical history (n = 1045); the most frequently (>50) reported medical conditions 

included Hypertension (260), Obesity (69), Non-tobacco user, Type 2 diabetes mellitus 
(58 each), Seasonal allergy (55), Asthma, and Drug hypersensitivity (54 each) . 

• COVID-19 Medical history (n = 113): COVID-19 (102), Suspected COVID-19 (8), 
Post-acute COVID-19 syndrome (3), Asymptomatic COVID-19, COVID-19 pneumonia 
(2 each), Coronavirus infection (1). 

• Co-suspect medications (n = 98 cases); the most frequently (�3) reported co-suspect 
medications included elasomeran (23), influenza vaccine inact SPLIT 4V (10), influenza 
vaccine inact SAG 4V (8), adalimumab, ethinylestradiol, levonorgestrel, influenza 
vaccine (5 each), apixaban (4), COVID-19 vaccine, COVID-19 vaccine NRVV AD 
(CHADOXl NCOV-19), pneumococcal vaccine polysacch 23V (3 each). 

• Number of relevant events: 2451. 
• Relevant event seriousness: serious (2263), non-serious (188). 
• Most frequently (�50) reported relevant PTs: Pulmonary embolism (635), Thrombosis 

(523), Deep vein thrombosis (371), Thrombophlebitis (94), Superficial vein thrombosis 
(81), Coagulopathy (79), Venous thrombosis limb (70), Retinal vein occlusion (65), 
Venous thrombosis (64), Embolism (51). 

• Time to event onset63 : n = 1533, range: < 24 hours to 529 days, median: 14 days . 

- <24 hours: 89 events (3 of which had a fatal outcome); 
- 1 day: 100 events (5 of which had a fatal outcome); 
- 2-7 days: 370 events (22 of which had a fatal outcome); 
- 8-14 days: 235 events (11 of which had a fatal outcome); 
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- 15-30 days: 217 events (5 of which had a fatal outcome); 
— 31-180 days: 409 events (3 of which had a fatal outcome); 
— >180 days: 113 events (3 of which had a fatal outcome). 

• Duration of relevant events64: n = 123, range: <24 hours to 528 days, median 22 days. 

— <24 hours: 14 events; 
— 1 day: 2 events; 
— 2-7 days: 26 events; 
- 8-14 days: 15 events; 
- 15-30 days: 10 events; 
- 31-180 days: 36 events; 
- >180 days: 20 events. 

• Relevant event outcome56: fatal (106), resolved/resolving (730), resolved with 
sequelae (211), not resolved (592), unknown (821). 

Fatal cases (82) 
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) In 82 cases (reporting 106 relevant events with fatal outcome), the reported causes of death 

(>3) included Pulmonary embolism (42), Thrombosis (19), Deep vein thrombosis (8), 
Coagulopathy (6), Coronary artery thrombosis, Thrombosis with thrombocytopenia 
syndrome (5 each), Embolism (4). Most (48 of 82 cases) of the fatal cases involved elderly 
subjects. When the medical history was provided (73 cases), the most frequently (>5) 
medical conditions included the PTs Hypertension (22), COVID-19, Obesity (8 each), 
Diabetes mellitus (7), Dementia (6). 

Analysis by age group 

• CT: Adults (4), Elderly (1). 

— A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (22 [2 Child, 20 Adolescent]), Adults (1178), Elderly (714), 
Unknown (150). 

— No significant difference was observed in the reporting proportion of the most 
frequently (>50) reported thromboembolic AESIs, between the paediatric, adult and 
elderly populations. 

O/E Analysis 

O/E analysis was performed for Arterial thromboembolism, Deep vein thrombosis, 
Disseminated intravascular coagulation, Thrombotic thrombocytopenia syndrome and 
Venous thromboembolism respectively (see Appendix 5.7 Observed versus Expected 
Analyses for Adverse Events of Special Interest). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

- 15-30 days: 217 events (5 of which had a fatal outcome); 
- 31-180 days: 409 events (3 of which had a fatal outcome); 
- > 180 days: 113 events (3 of which had a fatal outcome). 

• Duration ofrelevant events64: n = 123, range: <24 hours to 528 days, median 22 days. 

- <24 hours: 14 events; 
- 1 day: 2 events; 
- 2-7 days: 26 events; 
- 8-14 days: 15 events; 
- 15-30 days: 10 events; 
- 31-180 days: 36 events; 
- >180 days: 20 events. 

• Relevant event outcome56 : fatal (106), resolved/resolving (730), resolved with 
sequelae (21 1), not resolved (592), unknown (821) . 

Fatal cases (82) 

In 82 cases (reporting 106 relevant events with fatal outcome), the reported causes of death 
(>3) included Pulmonary embolism (42), Thrombosis (19), Deep vein thrombosis (8), 
Coagulopathy ( 6), Coronary artery thrombosis, Thrombosis with thrombocytopenia 
syndrome (5 each), Embolism (4). Most (48 of 82 cases) of the fatal cases involved elderly 
subjects. When the medical history was provided (73 cases), the most frequently (>5) 
medical conditions included the PTs Hypertension (22), COVID-19, Obesity (8 each), 
Diabetes mellitus (7), Dementia (6). 

Analysis by age group 

• CT: Adults (4), Elderly ( 1 ). 

- A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM: Paediatric (22 [2 Child, 20 Adolescent]), Adults ( 1 1 78), Elderly (7 14), 
Unknown (150). 

- No significant difference was observed in the reporting proportion of the most 
frequently (::::50) reported thromboembolic AESis, between the paediatric, adult and 
elderly populations. 

O/E Analysis 

0/E analysis was performed for Arterial thromboembolism, Deep vein thrombosis, 
Disseminated intravascular coagulation, Thrombotic thrombocytopenia syndrome and 
Venous thromboembolism respectively (see Appendix 5.7 Observed versus Expected 
Analyses for Adverse Events of Special Interest) . 
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Second Booster Analysis 

One hundred and forty-nine (149) cases reporting 194 events occurred after administration of 
a second booster vaccination. In of 35 these cases, no or partial vaccination dates are 
available and/or onset dates of the AEs were not provided. In the remaining 114 cases, 80 
involved homologous second booster and 34 heterologous second booster. No new 
significant safety information was identified based on the review of the second booster 
vaccination cases. 

Conclusion 

No safety signals have emerged based on the review of these cases and on the analyses by 
age group, O/E and second booster. Safety surveillance will continue. 

16.3.3.1.12. AESIs in subjects with Malnutrition, HIV infection, Tuberculosis 
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Search criteria — PT Decode (History): Acute HIV infection; Asymptomatic HIV infection; 
Congenital HIV infection; HIV infection; HIV infection CDC Group I; HIV infection CDC 
Group II; HIV infection CDC Group III; HIV infection CDC Group IV subgroup A; HIV 
infection CDC Group IV subgroup B; HIV infection CDC Group IV subgroup Cl; HIV 
infection CDC Group IV subgroup C2; HIV infection CDC Group IV subgroup D; HIV 
infection CDC Group IV subgroup E; HIV infection CDC category A; HIV infection CDC 
category B; HIV infection CDC category C; HIV infection CDC group IV; HIV infection 
WHO clinical stage I; HIV infection WHO clinical stage II; HIV infection WHO clinical 
stage III; HIV infection WHO clinical stage IV; Malnutrition; Perinatal HIV infection; 
Prophylaxis against HIV infection; Tuberculosis. 

Clinical Trial Data 

• Number of cases: 2 (BNT162b2, BNT162b2s01 [1 each]) (0.6% of 309 cases, the total 
CT dataset, compared to 11 cases (1.6%) retrieved in the PSUR #3. 

• Country/region of incidence: 1 each). 

• Subjects' gender: male (2) 

• Subjects' age in years: n = 2, range: 6 — 66, mean: 36.0, median: 36.0. 

• Medical history (n = 2): Malnutrition, Tuberculosis (1 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications: None. 

• Reported PTs (2): Atrial fibrillation, Urinary tract infection (1 each). None of the events 
were related to BNT162b2. 

• Relevant event outcome: resolved (2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Second Booster Analysis 

Reporting Period 
19 June 2022 through 18 December 2022 

One hundred and forty-nine (149) cases reporting 194 events occurred after administration of 
a second booster vaccination. In of 35 these cases, no or partial vaccination dates are 
available and/or onset dates of the AEs were not provided. In the remaining 114 cases, 80 
involved homologous second booster and 34 heterologous second booster. No new 
significant safety information was identified based on the review of the second booster 
vaccination cases. 

Conclusion 

No safety signals have emerged based on the review of these cases and on the analyses by 
age group, 0/E and second booster. Safety surveillance will continue. 

16.3.3.1.12. AESis in subjects with Malnutrition, HIV infection, Tuberculosis 

Search criteria-PT Decode (History): Acute HIV infection; Asymptomatic HIV infection; 
Congenital HIV infection; HIV infection; HIV infection CDC Group I; HIV infection CDC 
Group II; HIV infection CDC Group III; HIV infection CDC Group IV subgroup A; HIV 
infection CDC Group IV subgroup B; HIV infection CDC Group IV subgroup Cl ;  HIV 
infection CDC Group IV subgroup C2; HIV infection CDC Group IV subgroup D; HIV 
infection CDC Group IV subgroup E; HIV infection CDC category A; HIV infection CDC 
category B; HIV infection CDC category C; HIV infection CDC group IV; HIV infection 
WHO clinical stage I; HIV infection WHO clinical stage II; HIV infection WHO clinical 
stage III; HIV infection WHO clinical stage IV; Malnutrition; Perinatal HIV infection; 
Prophylaxis against HIV infection; Tuberculosis . 

Clinical Trial Data 

• Number of cases: 2 (BNT l 62b2, BNT l 62b2s01 [ 1 each]) (0.6% of 309 cases, the total 
CT dataset, compared to 11 cases (1.6%) retrieved in the PSUR #3 . 

• Country/region of incidence: 
• Subjects' gender: male (2) 

1 each). 

• Subjects' age in years: n = 2, range: 6 - 66, mean: 36.0, median: 36.0. 
• Medical history (n = 2): Malnutrition, Tuberculosis (1 each). 
• COVID-19 Medical history: None. 
• Co-suspect medications: None. 
• Reported PTs (2): Atrial fibrillation, Urinary tract infection (I each). None of the events 

were related to BNT162b2 . 

• Relevant event outcome: resolved (2). 
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Post-Authorisation Data 

• Number of cases: 145 (0.05% of 282,992 cases, the total PM dataset), compared to 197 
cases (0.04%) retrieved in the PSUR #3. BNT162b2 (138), BNT162b2 + BNT162b2 
Omi BA.1 (4), BNT162b2 + BNT162b2 Omi BA.4/BA.5 (3). 

Subjects with pre-existing HIV Infection: 80 (0.02% of 282,992 cases, the total PM dataset) 
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• MC cases (32), NMC cases (48). 

• Country/region of incidence70: France (22), US (13), Germany (12), Denmark, Sweden (5 
each), Italy (4), Portugal, Puerto Rico, UK (3 each), Norway (2); the remaining 8 cases 
were distributed among 8 countries. 

• Subjects' gender: female (19), male (58) and unknown (3). 

• Subjects' age in years: n = 74, range: 21 — 74, mean: 50.7, median: 52.5. 

• COVID-19 Medical history: COVID-19 (4). 

• Co-suspect medications (n = 6): COVID-19 vaccine, elasomeran (4 each), emtricitabine, 
tenofovir disoproxil fumarate, influenza vaccine inact SAG 4V, ruxolitinib, tamsulosin (1 
each). 

• Of the 80 cases reporting a pre-existing HIV condition, 11 subjects reported cardiac 
disorders. The events (15) in these cases were coded to the PTs Myocardial infarction, 
Palpitations (3 each), Tachycardia (2), Angina pectoris, arrhythmia, Cardiovascular 
disorder, Coronary artery disease, Myocarditis, Supraventricular extrasystoles, 
Ventricular extrasystoles (1 each). Of the 15 events, 12 were assessed as serious and 3 
events were non-serious. Outcome of the events was reported as resolved (1), not 
resolved (5), fatal (1), and unknown (8). 

• Of the 80 cases, 28 subjects reported nervous system disorders. The events (59) reported 
more than once in these cases were coded to the PTs Headache (15), Dizziness (7), 
Hypoaesthesia, Paraesthesia, Peripheral sensory neuropathy (3 each), Somnolence (2). 
Of the 59 events, 21 were assessed as serious and 38 events as non-serious. Outcome 
was reported as resolved/resolving (13), not resolved (13), fatal (3), and unknown (31). 

• Of the 80 cases, 27 subjects reported infectious events. The events (34) in these cases 
were coded to PTs COVID-19 (17), HIV infection (3), Acne pustular, Chronic hepatitis 
B, Coronavirus infection, COVID-19 pneumonia, Cryptococcosis, Encephalitis, 
Encephalitis viral, Gastrointestinal infection, Human herpesvirus 8 infection, Influenza, 
Klebsiella infection, Meningitis aseptic, Progressive multifocal leukoencephalopathy, 
Sepsis (1 each). Of the 34 events, 31 were assessed as serious and 3 events were non-
serious. Outcome of the events was reported as resolved/resolving (6), not resolved (6), 
fatal (3), and unlsiown (19). 

70 There were 2 cases reported from low- and middle-income countries (Serbia, South Africa [1 each]). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 145 (0.05% of 282,992 cases, the total PM dataset), compared to 197 
cases (0.04%) retrieved in the PSUR #3. BNT162b2 (138), BNT162b2 + BNT162b2 
Omi BA.I (4), BNT162b2 + BNT162b2 Omi BA.4/BA.5 (3). 

Subiects with pre-existing HIV Infection: 80 (0. 02% 0(282,992 cases, the total PM dataset) 

• MC cases (32), NMC cases ( 48). 
• Country/region of incidence 7°: France (22), US (13), Germany (12), Denmark, Sweden (5 

each), Italy (4), Portugal, Puerto Rico, UK (3 each), Norway (2); the remaining 8 cases 
were distributed among 8 countries. 

• Subjects' gender: female (19), male (58) and unknown (3). 
• Subjects' age in years: n = 74, range: 21 -74, mean: 50.7, median: 52.5. 
• COVID-19 Medical history: COVID-19 (4). 
• Co-suspect medications (n = 6): COVID-19 vaccine, elasomeran (4 each), emtricitabine, 

tenofovir disoproxil fumarate, influenza vaccine inact SAG 4V, ruxolitinib, tamsulosin (1 
each). 

• Of the 80 cases reporting a pre-existing HIV condition, 11 subjects reported cardiac 
disorders. The events (15) in these cases were coded to the PTs Myocardial infarction, 
Palpitations (3 each), Tachycardia (2), Angina pectoris, arrhythmia, Cardiovascular 
disorder, Coronary artery disease, Myocarditis, Supraventricular extrasystoles, 
Ventricular extrasystoles (1 each). Of the 15 events, 12 were assessed as serious and 3 
events were non-serious. Outcome of the events was reported as resolved (1), not 
resolved (5), fatal (1), and unknown (8). 

• Of the 80 cases, 28 subjects reported nervous system disorders. The events (59) reported 
more than once in these cases were coded to the PTs Headache (15), Dizziness (7), 
Hypoaesthesia, Paraesthesia, Peripheral sensory neuropathy (3 each), Somnolence (2). 
Of the 59 events, 21 were assessed as serious and 38 events as non-serious. Outcome 
was reported as resolved/resolving (13), not resolved (13), fatal (3), and unknown (31 ). 

• Of the 80 cases, 27 subjects reported infectious events. The events (34) in these cases 
were coded to PTs COVID-19 (17), HIV infection (3), Acne pustular, Chronic hepatitis 
B, Coronavirus infection, COVID-19 pneumonia, Cryptococcosis, Encephalitis, 
Encephalitis viral, Gastrointestinal infection, Human herpesvirus 8 infection, Influenza, 
Klebsiella infection, Meningitis aseptic, Progressive multifocal leukoencephalopathy, 
Sepsis (1 each). Of the 34 events, 31 were assessed as serious and 3 events were non­
serious. Outcome of the events was reported as resolved/resolving (6), not resolved (6), 
fatal (3), and unknown (19) . 

70 There were 2 cases reported from low- and middle-income countries (Serbia, South Africa [1 each]) . 
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• Time to event onset63: n = 168, range: <24 hours to 340 days, median: 4.5 days. 

<24 hours: 34 events; (3 of which had a fatal outcome); 
1 day: 19 events; (3 of which had a fatal outcome); 
2-7 days: 25 events; 
8-14 days: 25 events; 
15-30 days: 12 events; (4 of which had a fatal outcome); 
31-180 days: 41 events; 
181-340 days: 12 events; (2 of which had a fatal outcome). 

• Duration of relevant events64: n = 22, range: 2 - 55 days, median 4 days. 

— 2 — 7 days: 17 events; 
- 8-14 days: 1 event; 
— 15-30 days: 2 events; 
— 31-55 days: 2 events. 

• There was no trend in the reporting of infections, cardiac disorders and nervous disorders 
in subjects with pre-existing HIV infection when compared to the subjects without the 
disease. 
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• Of the 80 cases, 68 cases involved adults, 6 cases involved elderly and in 6 cases age 
group was not reported. Due to the low volume of cases reported in elderly, it was not 
possible to make a meaningful comparison between the adults and elderly subject 
population. 

Subjects with pre-existing tuberculosis: 56 (0.01% of 282,992 cases, the total PM dataset) 

• MC cases (28), NMC cases (28). 

• Country/region of incidence71: France (20), Germany (10), Sweden (6), Brazil, South 
Africa (4 each), US (3), Austria, Estonia, Greece, Italy, Philippines, Poland, Portugal, 
Serbia, UK (1 each). 

• Subjects' gender: female (39), male (17). 

• Subjects' age in years: n = 51, range: 15 — 87, mean: 59.3, median: 65. 

• COVID-19 Medical history (n = 2): COVID-19 (2). 

• Co-suspect medications (7): elasomeran (3), adalimumab, atorvastatin calcium, 
ezetimibe, COVID-19 vaccine, influenza vaccine inact SPLIT 4V, mycophenolate, 
tacrolimus, ursodeoxycholic acid (1 each). 

71 There were 10 cases reported from low- and middle-income countries (Brazil, South Africa [4 each], 
Philippines and Serbia [1 each]). 

CONFIDENTIAL 
Page 219 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.0 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.0 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
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Reporting Period 
19 June 2022 through 18 December 2022 

• Time to event onset63 : n = 168, range: <24 hours to 340 days, median: 4.5 days. 

<24 hours: 34 events; (3 of which had a fatal outcome); 
1 day: 19 events; (3 of which had a fatal outcome); 
2-7 days: 25 events; 
8-14 days: 25 events; 
15-30 days: 12 events; (4 of which had a fatal outcome); 
31-180 days: 41 events; 
181-340 days: 12 events; (2 of which had a fatal outcome). 

• Duration ofrelevant events64
: n = 22, range: 2 - 55 days, median 4 days. 

2 -7 days: 17 events; 
8-14 days: 1 event; 
15-30 days: 2 events; 
31-55 days: 2 events. 

• There was no trend in the reporting of infections, cardiac disorders and nervous disorders 
in subjects with pre-existing HIV infection when compared to the subjects without the 
disease. 

• Of the 80 cases, 68 cases involved adults, 6 cases involved elderly and in 6 cases age 
group was not reported. Due to the low volume of cases reported in elderly, it was not 
possible to make a meaningful comparison between the adults and elderly subject 
population . 

Subjects with pre-existing tuberculosis: 56 (0. 01% 0(282,992 cases, the total PM dataset) 

• MC cases (28), NMC cases (28). 
• Country/region of incidence 71 : France (20), Germany (10), Sweden (6), Brazil, South 

Africa (4 each), US (3), Austria, Estonia, Greece, Italy, Philippines, Poland, Portugal, 
Serbia, UK (1 each). 

• Subjects' gender: female (39), male (17). 
• Subjects' age in years: n = 51, range: 15 -87, mean: 59.3, median: 65. 
• COVID-19 Medical history (n = 2): COVID-19 (2). 
• Co-suspect medications (7): elasomeran (3), adalimumab, atorvastatin calcium, 

ezetimibe, COVID-19 vaccine, influenza vaccine inact SPLIT 4V, mycophenolate, 
tacrolimus, ursodeoxycholic acid (1 each). 

71 There were 10 cases reported from low- and middle-income countries (Brazil, South Africa [4 each], 
Philippines and Serbia [1 each]) . 
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• Of the 56 cases reporting pre-existing tuberculosis, 11 subjects reported cardiac 
disorders. The events (13) in these cases were coded to the PTs Cardiac failure, Left 
ventricular failure, Palpitations (2 each), Arrhythmia, Cardiac arrest, Cardiac disorder, 
Cardiomegaly, Myocarditis, Myopericarditis, Tachycardia (1 each). Of the 13 events, 11 
were assessed as serious and 2 events were non-serious. Outcome of the events was 
reported as fatal (1), resolved with sequelae (3), not resolved (1), resolved (2), and 
unknown (6). 

• Of the 56 cases, 18 subjects reported nervous system disorders. The events (40) in these 
cases were coded to PTs Headache (9), Dizziness (6), Balance disorder, Disturbance in 
attention, Hypoaesthesia (2 each), Ataxia, Central nervous system lesion, Dysstasia, 
Epilepsy, Focal dyscognitive seizures, Formication, Hemiparesis, Hypersomnia, Motor 
dysfunction, Muscle spasticity, Myasthenic syndrome, Neuralgia, Neurosarcoidosis, 
Nystagmus, Paraesthesia, Peripheral sensory neuropathy, Taste disorder, VIth nerve 
paralysis, White matter lesion (1 each). Of the 40 events, 18 were assessed as serious and 
22 events were non-serious. Outcome of the events was reported as resolved/resolving 
(14), not resolved (12), resolved with sequelae (2), and unknown (13). 

• Of the 56 cases, 15 subjects reported infectious events. The events (20) in these cases 
were coded to the PTs COVID-19 (6), Pneumonia (3), Bronchitis (2), Chorioretinitis, 
COVID-19 pneumonia, HIV infection, Human herpesvirus 8 infection, Infection, 
Ophthalmic herpes zoster, Post-acute COVID-19 syndrome, Sepsis, Tuberculosis of eye 
(1 each). Of the 20 events, 18 were assessed as serious and 2 events were non-serious. 
Outcome of the events was reported as resolved/resolving (5), not resolved (3), and 
unknown (12). 

• Time to event onset63: n = 136, range: <24 hours to 223 days, median: 2 days. 

<24 hours: 30 events (2 of which had a fatal outcome); 
1 day: 31 events (none of which had a fatal outcome); 
2-7 days: 32 events (none of which had a fatal outcome); 
8-14 days: 4 events (none of which had a fatal outcome); 
15-30 days: 1 event (none of which had a fatal outcome); 
31-180 days: 31 events (none of which had a fatal outcome); 
181-223 days: 7 events (none of which had a fatal outcome). 

• Duration of relevant events64: n = 28, range: less than 24 hours - 380 days, median 
9 days. 

— <24 hours: 1 event; 
- 1 day: 5 events; 
— 2 — 7 days: 5 events; 
- 8-14 days: 6 events; 
- 15-30 days: 4 events; 
- 31-180 days: 5 events; 
— >180 days: 2 events. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Of the 56 cases reporting pre-existing tuberculosis, 11 subjects reported cardiac 
disorders. The events (13) in these cases were coded to the PTs Cardiac failure, Left 
ventricular failure, Palpitations (2 each), Arrhythmia, Cardiac arrest, Cardiac disorder, 
Cardiomegaly, Myocarditis, Myopericarditis, Tachycardia (1 each). Of the 13 events, 11 
were assessed as serious and 2 events were non-serious. Outcome of the events was 
reported as fatal (1), resolved with sequelae (3), not resolved (1), resolved (2), and 
unknown (6). 

• Of the 56 cases, 18 subjects reported nervous system disorders. The events (40) in these 
cases were coded to PTs Headache (9), Dizziness (6), Balance disorder, Disturbance in 
attention, Hypoaesthesia (2 each), Ataxia, Central nervous system lesion, Dysstasia, 
Epilepsy, Focal dyscognitive seizures, Formication, Hemiparesis, Hypersomnia, Motor 
dysfunction, Muscle spasticity, Myasthenic syndrome, Neuralgia, Neurosarcoidosis, 
Nystagmus, Paraesthesia, Peripheral sensory neuropathy, Taste disorder, Vlth nerve 
paralysis, White matter lesion (1 each). Of the 40 events, 18 were assessed as serious and 
22 events were non-serious. Outcome of the events was reported as resolved/resolving 
(14), not resolved (12), resolved with sequelae (2), and unknown (13). 

• Of the 56 cases, 15 subjects reported infectious events. The events (20) in these cases 
were coded to the PTs COVID-19 (6), Pneumonia (3), Bronchitis (2), Chorioretinitis, 
COVID-19 pneumonia, HIV infection, Human herpesvirus 8 infection, Infection, 
Ophthalmic herpes zoster, Post-acute COVID-19 syndrome, Sepsis, Tuberculosis of eye 
(1 each). Of the 20 events, 18 were assessed as serious and 2 events were non-serious. 
Outcome of the events was reported as resolved/resolving (5), not resolved (3), and 
unknown (12). 

• Time to event onset63 : n = 136, range: <24 hours to 223 days, median: 2 days . 

- <24 hours: 30 events (2 of which had a fatal outcome); 
1 day: 31 events (none of which had a fatal outcome); 

- 2-7 days: 32 events (none of which had a fatal outcome); 
8-14 days: 4 events (none of which had a fatal outcome); 
15-30 days: 1 event (none of which had a fatal outcome); 

- 31-180 days: 31 events (none of which had a fatal outcome); 
181-223 days: 7 events (none of which had a fatal outcome). 

• Duration ofrelevant events64: n = 28, range: less than 24 hours - 380 days, median 
9 days. 

- <24 hours: 1 event; 
- 1 day: 5 events; 
- 2 - 7 days: 5 events; 
- 8-14 days: 6 events; 
- 15-30 days: 4 events; 
- 31-180 days: 5 events; 
- >180 days: 2 events. 
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• There was no trend in the reporting of infections, cardiac disorders and nervous disorders 
in subjects with pre-existing tuberculosis when compared to the subjects without the 
disease. 

• Of the 56 cases, 24 cases involved adults, and 26 cases involved elderly, and the age 
group was not reported in 5 cases. The reporting proportion of cases involving infectious 
events was higher in elderly population (53.3%) when compared to the adult population 
(40.1%); and more elderly subjects reported cases involving nervous system disorders as 
compared to the adults (50% in elderly vs 44.4% in adults); and more elderly subjects 
reported cases involving cardiac events as compared to adults (63.7% in elderly vs 18.2% 
in adults). 

Subjects with pre-existing malnutrition: 12 (<0.01% of 282,992 cases, the total PM dataset) 
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• MC cases (10), NMC cases (2). 

• Country/region of incidence: France (5), Japan (2), Czech Republic, Italy, Slovenia, 
Sweden, UK (1 each). 

• Subjects' gender: female (6), male (6). 

• Subjects' age in years: n = 12, range: 25 — 92, mean: 61.8, median: 64.5 

• COVID-19 Medical history (n = 4): COVID-19 (4), COVID-19 pneumonia (1 each). 

• Co-suspect medications (1): influenza vaccine inact SAG 4V (1). 

• In these 12 cases, the most frequently reported events (54, ≥2 occurrences) were coded to 
the PTs COVID-19, General physical health deterioration, Off label use, Sudden death, 
Vaccination failure (2 each). 

• Of the 12 cases reporting pre-existing malnutrition, 2 subjects reported PTs General 
physical health deterioration (2), and Anaemia D (1). Of the total 3 events, 1 event was 
assessed as serious, and 2 events were non-serious. Outcome of the events was reported 
as fatal (1) and unknown (2). 

• Time to event onset63: n = 32, range: <24 hours to 181 days, median: 5 days. 

<24 hours: 3 events (3 of which had a fatal outcome); 
1 day: 1 event (1 of which had a fatal outcome); 
2-7 days: 23 events (11 of which had a fatal outcome); 
31-180 days: 3 events (none of which had a fatal outcome); 
181 days: 2 events (2 of which had a fatal outcome). 

• Duration of relevant events: n = 0; 5 occurrences with outcome of resolving. 

Of the 12 cases, 6 were reported in elderly and 6 cases involved adults. Cases of nervous 
system disorders all occurred in elderly subjects. The reporting proportion of cases involving 
infectious events was equal when compared to adults and elderly subjects. The reporting 
proportion of cases involving cardiac events was higher in the elderly population (16.6%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• There was no trend in the reporting of infections, cardiac disorders and nervous disorders 
in subjects with pre-existing tuberculosis when compared to the subjects without the 
disease. 

• Of the 56 cases, 24 cases involved adults, and 26 cases involved elderly, and the age 
group was not reported in 5 cases. The reporting proportion of cases involving infectious 
events was higher in elderly population (53.3%) when compared to the adult population 
(40.1 %); and more elderly subjects reported cases involving nervous system disorders as 
compared to the adults (50% in elderly vs 44.4% in adults); and more elderly subjects 
reported cases involving cardiac events as compared to adults (63.7% in elderly vs 18.2% 
in adults). 

Subjects with pre-existing malnutrition: 12 (<0. 01% 0{282,992 cases. the total PM dataset) 

• MC cases ( 10), NMC cases (2). 
• Country/region of incidence: France (5), Japan (2), Czech Republic, Italy, Slovenia, 

Sweden, UK ( 1  each). 
• Subjects' gender: female (6), male (6). 
• Subjects' age in years: n = 12, range: 25 -92, mean: 61.8, median: 64.5 
• COVID-19 Medical history (n = 4): COVID-19 (4), COVID-19 pneumonia (1 each). 
• Co-suspect medications (1): influenza vaccine inact SAG 4V (1) . 
• In these 12 cases, the most frequently reported events (54, 2::2 occurrences) were coded to 

the PTs COVID-19, General physical health deterioration, Off label use, Sudden death, 
Vaccination failure (2 each). 

• Of the 12 cases reporting pre-existing malnutrition, 2 subjects reported PTs General 
physical health deterioration (2), and Anaemia D (1). Of the total 3 events, 1 event was 
assessed as serious, and 2 events were non-serious. Outcome of the events was reported 
as fatal ( 1 )  and unknown (2). 

• Time to event onset63 : n = 32, range: <24 hours to 181 days, median: 5 days. 

- <24 hours: 3 events (3 of which had a fatal outcome); 
1 day: 1 event ( 1  of which had a fatal outcome); 

- 2-7 days: 23 events ( 11 of which had a fatal outcome); 
- 31-180 days: 3 events (none of which had a fatal outcome); 

181 days: 2 events (2 of which had a fatal outcome). 

• Duration of relevant events: n = O; 5 occurrences with outcome of resolving. 

Of the 12 cases, 6 were reported in elderly and 6 cases involved adults. Cases of nervous 
system disorders all occurred in elderly subjects. The reporting proportion of cases involving 
infectious events was equal when compared to adults and elderly subjects. The reporting 
proportion of cases involving cardiac events was higher in the elderly population (16.6%) 
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when compared to adults (83%). Generally, there was a low volume of cases reporting 
malnutrition in the current dataset. 

Second Booster Analysis 

Twelve (12) cases reporting 132 AEs occurred after administration of a second booster 
vaccination. In 8 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 4 cases, 4 involved homologous 
second booster and no cases reported heterologous second booster. No new significant safety 
information was identified based on the review of the remaining cases involving second 
booster vaccination. 

Conclusion 

No safety signals have emerged based on the review of these cases and on the second booster 
analysis. Safety surveillance will continue. 
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16.3.3.2. Clinical Reactogenicity Data on Baseline SARS-CoV-2 Positive and Baseline 
SARS-CoV-2 Negative Participants 

New data originated from 2 analyses on adults 18-55 years and adults >55 years enrolled in 
C4591031 Substudy E. 

Adults 18 through 55 Years of Age (C4591031 Substudy E) 

There were no clinically meaningful differences in the overall patterns of reactogenicity 
(local reactions and systemic events) when evaluated by baseline SARS-CoV-2 status 
between the vaccine groups. 

Across the bivalent BNT162b2 + BNT162b2 Omi BA.1 30 µg, bivalent BNT162b2 + 
BNT162b2 Omi BA.1 60 µg, and monovalent BNT162b2 Omi BA.1 60 µg vaccine groups, 
the frequencies of the most commonly reported local reaction of pain at the injection site 
were <84.3% for baseline positive and <87.3% for baseline negative participants, 
respectively. The baseline positive subgroup included a limited number of participants, and 
their results should be interpreted with caution. Overall, numerical differences in any of the 
local reactions by SARS-CoV-2 baseline status were not considered clinically meaningful. 

Across the bivalent BNT162b2 + BNT162b2 Omi BA.1 30 µg, bivalent BNT162b2 + 
BNT162b2 Omi BA.1 60 µg, and monovalent BNT162b2 Omi BA.1 60 µg vaccine groups, 
fatigue and headache were <69.7% and <49.4%, respectively, for baseline positive 
participants and <80A% and <60.4%, respectively, for baseline negative participants. The 
baseline positive subgroup included a limited number of participants, and their results should 
be interpreted with caution. Overall, numerical differences in any of the systemic events by 
SARS-CoV-2 baseline status were not considered clinically meaningful. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

when compared to adults (8.3%). Generally, there was a low volume of cases reporting 
malnutrition in the current dataset. 

Second Booster Analysis 

Twelve (12) cases reporting 132 AEs occurred after administration of a second booster 
vaccination. In 8 of these cases, no or partial vaccination dates are available and/or onset 
dates of the AEs were not provided. In the remaining 4 cases, 4 involved homologous 
second booster and no cases reported heterologous second booster. No new significant safety 
information was identified based on the review of the remaining cases involving second 
booster vaccination. 

Conclusion 

No safety signals have emerged based on the review of these cases and on the second booster 
analysis. Safety surveillance will continue. 

16.3.3.2. Clinical Reactogenicity Data on Baseline SARS-CoV-2 Positive and Baseline 
SARS-CoV-2 Negative Participants 
New data originated from 2 analyses on adults 18-55 years and adults >55 years enrolled in 
C4591031 Substudy E. 

Adults 18 through 55 Years of Age (C4591031 Substudy E) 

There were no clinically meaningful differences in the overall patterns of reactogenicity 
(local reactions and systemic events) when evaluated by baseline SARS-Co V-2 status 
between the vaccine groups. 

Across the bivalent BNT162b2 + BNT162b2 Omi BA.I 30 µg, bivalent BNT162b2 + 
BNT162b2 Omi BA.1 60 µg, and monovalent BNT162b2 Omi BA.1 60 µg vaccine groups, 
the frequencies of the most commonly reported local reaction of pain at the injection site 
were ::;84.3% for baseline positive and ::;87.3% for baseline negative participants, 
respectively. The baseline positive subgroup included a limited number of participants, and 
their results should be interpreted with caution. Overall, numerical differences in any of the 
local reactions by SARS-Co V-2 baseline status were not considered clinically meaningful. 

Across the bivalent BNT162b2 + BNT162b2 Omi BA.1 30 µg, bivalent BNT162b2 + 
BNT 162b2 Omi BA.1 60 µg, and monovalent BNT l 62b2 Omi BA.1 60 µg vaccine groups, 
fatigue and headache were ::;69.7% and ::;49.4%, respectively, for baseline positive 
participants and ::;80.4% and ::;60.4%, respectively, for baseline negative participants. The 
baseline positive subgroup included a limited number of participants, and their results should 
be interpreted with caution. Overall, numerical differences in any of the systemic events by 
SARS-CoV-2 baseline status were not considered clinically meaningful. 
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Adults >55 Years of Age (C4591031 Substudy E) 

There were no clinically meaningful differences in the overall patterns of reactogenicity 
(local reactions and systemic events) when evaluated by baseline SARS-CoV-2 status 
between the vaccine groups. 

Across the BNT162b2 30 µg, BNT162b2 601.1g, bivalent BNT162b2 + BNT162b2 Omi 
BA.1 30 µg, bivalent BNT162b2 + BNT162b2 Omi BA.1 601.1g, and monovalent BNT162b2 
Omi BA.1 601.1g vaccine groups, the frequencies of the most commonly reported local 
reaction of pain at the injection site were <58.5% for baseline positive and <73.0% for 
baseline negative participants, respectively. The baseline positive subgroup included a 
limited number of participants, and their results should be interpreted with caution. Overall, 
numerical differences in any of the local reactions by SARS-CoV-2 baseline status were not 
considered clinically meaningful. 
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Across the BNT162b2 30 µg, BNT162b2 601.1g, bivalent BNT162b2 + BNT162b2 Omi 
BA.1 30 µg, bivalent BNT162b2 + BNT162b2 Omi BA.1 601.1g, and monovalent BNT162b2 
Omi BA.1 601.1g vaccine groups, fatigue and headache were <51.2% and <32.1%, 
respectively, for baseline positive participants and <62.4% and <39.1%, respectively, for 
baseline negative participants. The baseline positive subgroup included a limited number of 
participants, and their results should be interpreted with caution. Overall, numerical 
differences in any of the systemic events by SARS-CoV-2 baseline status were not 
considered clinically meaningful. 

Individuals >12 Years of Age (C4591044 Cohort 2) 

There were no clinically meaningful differences in the overall pattern of reactogenicity when 
evaluated by baseline SARS-CoV-2 status across different age groups. 

Across the age groups of 12 to 17 years, 18 to 55 years and >55 years of age, for participants 
who received a booster (dose 4) of BNT162b2 bivalent (WT/Omi BA.4/BA.5) 30 µg, the 
frequencies of the most commonly reported local reaction of pain at the injection site were 
<75.4% for baseline positive and <86.5% for baseline negative participants, respectively. For 
participants 18 to 55 years and >55 years of age who received a booster (dose 4) of 
BNT162b2 bivalent (WT/Omi BA.4/BA.5) 60 µg, the frequencies of the most commonly 
reported local reaction of pain at the injection site were <95.1% for baseline positive and 
<89.3% for baseline negative participants, respectively. 

Across the age groups of 12 to 17 years, 18 to 55 years and >55 years of age, for participants 
who received a booster (dose 4) of BNT162b2 bivalent (WT/Omi BA.4/BA.5) 30 µg, fatigue 
and headache were <61.7% and <44.4%, respectively, for baseline positive participants and 
<84.6% and <69.2%, respectively, for baseline negative participants. For participants 18 to 
55 years and >55 years of age who received a booster (dose 4) of BNT162b2 bivalent 
(WT/Omi BA.4/BA.5) 60 µg, fatigue and headache were 570.7% and 546.3%, respectively, 
for baseline positive participants and <64.3% and <42.9%, respectively, for baseline negative 
participants. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Adults >55 Years of Age (C4591031 Substudy E) 

Reporting Period 
19 June 2022 through 18 December 2022 

There were no clinically meaningful differences in the overall patterns of reactogenicity 
(local reactions and systemic events) when evaluated by baseline SARS-Co V-2 status 
between the vaccine groups. 

Across the BNT162b2 30 µg, BNT162b2 60 µg, bivalent BNT162b2 + BNT162b2 Omi 
BA. I 30 µg, bivalent BNT162b2 + BNT162b2 Omi BA. I 60 µg, and monovalent BNT162b2 
Omi BA. I 60 µg vaccine groups, the frequencies of the most commonly reported local 
reaction of pain at the injection site were :S58.5% for baseline positive and :S73.0% for 
baseline negative participants, respectively. The baseline positive subgroup included a 
limited number of participants, and their results should be interpreted with caution. Overall, 
numerical differences in any of the local reactions by SARS-CoV-2 baseline status were not 
considered clinically meaningful. 

Across the BNT162b2 30 µg, BNT162b2 60 µg, bivalent BNT162b2 + BNT162b2 Omi 
BA. I 30 µg, bivalent BNT162b2 + BNT162b2 Omi BA. I 60 µg, and monovalent BNT162b2 
Omi BA. I 60 µg vaccine groups, fatigue and headache were :S51.2% and :S32.1 %, 
respectively, for baseline positive participants and :S62.4% and :S39.1 %, respectively, for 
baseline negative participants. The baseline positive subgroup included a limited number of 
participants, and their results should be interpreted with caution. Overall, numerical 
differences in any of the systemic events by SARS-CoV-2 baseline status were not 
considered clinically meaningful. 

Individuals >12 Years of Age (C4591044 Cohort 2) 

There were no clinically meaningful differences in the overall pattern of reactogenicity when 
evaluated by baseline SARS-Co V-2 status across different age groups. 

Across the age groups of 12 to 17 years, 18 to 5 5 years and >5 5 years of age, for participants 
who received a booster (dose 4) ofBNT162b2 bivalent (WT/Omi BA.4/BA.5) 30 µg, the 
frequencies of the most commonly reported local reaction of pain at the injection site were 
:S75.4% for baseline positive and :S86.5% for baseline negative participants, respectively. For 
participants 18 to 55 years and >55 years of age who received a booster (dose 4) of 
BNT162b2 bivalent (WT/Omi BA.4/BA.5) 60 µg, the frequencies of the most commonly 
reported local reaction of pain at the injection site were :S95 .1 % for baseline positive and 
:S89.3% for baseline negative participants, respectively. 

Across the age groups of 12 to 17 years, 18 to 5 5 years and >5 5 years of age, for participants 
who received a booster (dose 4) ofBNT162b2 bivalent (WT/Omi BA.4/BA.5) 30 µg, fatigue 
and headache were :S61.7% and :::;44.4%, respectively, for baseline positive participants and 
:S84.6% and :S69.2%, respectively, for baseline negative participants. For participants 18 to 
55 years and >55 years of age who received a booster (dose 4) ofBNT162b2 bivalent 
(WT/Omi BA.4/BA.5) 60 µg, fatigue and headache were :S70.7% and :::;46.3%, respectively, 
for baseline positive participants and :S64.3% and :S42.9%, respectively, for baseline negative 
participants. 
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The baseline negative subgroup included a limited number of participants, and the results 
should be interpreted with caution. Overall, numerical differences in any of the local 
reactions by SARS-CoV-2 baseline status were not considered clinically meaningful. 

16.3.3.3. Systemic Adverse Reactions 

Search criteria — PTs Arthralgia; Chills; Fatigue; Headache; Myalgia; Pyrexia. 

Of the 79,327 cases, 14 cases were determined to be non-contributory and were not included 
in the discussion due to involving neonate, or infants exposed to the vaccine through 
breastfeeding. 

Clinical Trial Data 
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• Number of cases: 1 (BNT162b2) (0.3% of 309 cases, the total CT dataset), compared to 
11 cases (1.6%) retrieved in the PSUR #3. 

• Country/region of incidence: 

• Subjects' gender: female. 

• Subjects' age in years: 2. 

• Medical history: None. 

• COVID-19 Medical history: None. 

• Co-suspect medications: None. 

• Number of relevant events: 1. 

• Relevant PT: Pyrexia (1), not assessed as related to BNT162b2 by the investigator and 
Sponsor. 

• Time to event onset of relevant event: 71 days. 

• Duration of relevant event 10 days. 

• Relevant event outcome: resolved. 

Post-Authorisation Data 

• Number of cases: 79,312 (BNT162b2 [75,216], BNT162b2 + BNT162b2 Omi 
BA.1 [2438], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [1784]) (28.0% of 282,992 cases 
in the total PM dataset), compared to 167,760 (33.0% retrieved in the PSUR #3). 

• MC cases (26,682), NMC cases (52,630). 

• Country/region of incidence (>1000): Sweden (19,349), Germany (11,263), 
Portugal (5549), Denmark (4619), Belgium (4160), Poland (4110) Norway (3284), 
France (2722), Spain (2428), Japan (2304), Romania (2068), Netherlands (1958), 
Finland (1906), Philippines (1796), Slovenia (1564), US (1536), Slovakia (1097), 
UK (1091); the remaining 6508 cases were distributed among 52 countries. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The baseline negative subgroup included a limited number of participants, and the results 
should be interpreted with caution. Overall, numerical differences in any of the local 
reactions by SARS-Co V-2 baseline status were not considered clinically meaningful. 

16.3.3.3. Systemic Adverse Reactions 
Search criteria -PTs Arthralgia; Chills; Fatigue; Headache; Myalgia; Pyrexia. 

Of the 79,327 cases, 1 4  cases were determined to be non-contributory and were not included 
in the discussion due to involving neonate, or infants exposed to the vaccine through 
breastfeeding. 

Clinical Trial Data 

• Number of cases: 1 (BNT162b2) (0.3% of 309 cases, the total CT dataset), compared to 
11 cases (1.6%) retrieved in the PSUR #3. 

• Country/region of incidence:-
• Subjects' gender: female. 
• Subjects' age in years: 2. 
• Medical history: None. 
• COVID-19 Medical history: None. 
• Co-suspect medications: None . 
• Number ofrelevant events: 1. 
• Relevant PT: Pyrexia ( 1 ), not assessed as related to BNT162b2 by the investigator and 

Sponsor. 
• Time to event onset of relevant event: 71 days. 
• Duration of relevant event: 10 days. 

• Relevant event outcome: resolved. 

Post-Authorisation Data 

• Number of cases: 79,312 (BNT162b2 [75,216], BNT162b2 + BNT162b2 Omi 
BA.I [2438], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [ 1784]) (28.0% of282,992 cases 
in the total PM dataset), compared to 167,760 (33.0% retrieved in the PSUR #3). 

• MC cases (26,682), NMC cases (52,630). 
• Country/region of incidence (>1000): Sweden (19,349), Germany (11,263), 

Portugal (5549), Denmark (4619), Belgium (4160), Poland (4110) Norway (3284), 
France (2722), Spain (2428), Japan (2304), Romania (2068), Netherlands ( 1958), 
Finland (1906), Philippines (1796), Slovenia ( 1564), US (1536), Slovakia (1097), 
UK ( 1091); the remaining 6508 cases were distributed among 52 countries. 
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• Subjects' gender: female (54,363), male (20,794) and unknown (4155). 

• Subjects' age in years: n = 75,038, range: 0.08 - 102, mean: 44.5; median: 44.0. 

• Medical history (n = 21,115); the most frequently (>500) reported medical conditions 
included Hypertension (3479), Asthma (2190), Seasonal allergy (1632), Drug 
hypersensitivity (1381), Hypersensitivity (1134), Hypothyroidism (983), Pain (946), 
Depression (740), Migraine (727), Food allergy (588), Diabetes mellitus (550), Type 2 
diabetes mellitus (523). 

• COVID-19 Medical history (n = 3993): COVID-19 (3683), Suspected COVID-19 (192), 
post-acute COVID-19 syndrome (127), Coronavirus infection (34), SARS-CoV-2 test 
positive (14), COVID-19 pneumonia (13), Exposure to SARS-CoV-2 (7), SARS-CoV-2 
antibody test positive (6), asymptomatic COVID-19 (2), coronavirus test positive (1). 

• Co-suspects medications (n = 1375); the most frequently (≥10) reported co-suspect 
medications included elasomeran (542), Influenza vaccine (154), Influenza vaccine inact 
SAG 4V (101), COVID-19 vaccine NRVV AD (78), Influenza vaccine inact SPLIT 4V 
(77), COVID-19 vaccine (65), Adalimumab (55), Ocrelizumab (33), COVID-19 vaccine 
NRVV AD26 (16), Pneumococcal vaccine (11), and Paracetamol (10). 

• Number of relevant events: 152,454. 

• Relevant event seriousness: serious (12,028), non-serious (140,426). 

• Relevant PTs: Headache (35,637), Fatigue (31,585), Pyrexia (29,952), Myalgia (23,460), 
Arthralgia (17,222), Chills (14,598). 

• Time to event onset63: n = 107,824, range: from <24 hours to 1096 days, median: 1 day. 

<24 hours: 42,344 events (27 of which had a fatal outcome); 
— 1 day: 41,597 events (21 of which had a fatal outcome); 
— 2-7 days: 13,513 events (11 of which had a fatal outcome); 
— 8-14 days: 2933 events (4 of which had a fatal outcome); 
— 15-30 days: 2663 events (5 of which had a fatal outcome); 
— 31-181 days: 3606 events (15 of which had a fatal outcome); 

>182 days: 1168 events (12 of which had a fatal outcome). 

• Duration of relevant events64: n = 38,982, range: <24 hours to 930 days, median 2 days. 

<24 hours: 3288 events; 
1 day: 13,301 events; 

— 2-7 days: 18,783 events; 
— 8-14 days: 1112 events; 
— 15-30 days: 592 events; 
— 31-181 days: 1037 events; 
— >182 days: 869 events. 

• Relevant event outcome: fatal (130), resolved/resolving (76,253), resolved with 
sequelae (2559), not resolved (37,467), unknown (36,045). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Subjects' gender: female (54,363), male (20,794) and unknown (4155). 
• Subjects' age in years: n = 75,038, range: 0.08 - 102, mean: 44.5; median: 44.0. 
• Medical history (n = 21,115); the most frequently (>500) reported medical conditions 

included Hypertension (3479), Asthma (2190), Seasonal allergy (1632), Drug 
hypersensitivity (1381), Hypersensitivity (1134), Hypothyroidism (983), Pain (946), 
Depression (740), Migraine (727), Food allergy (588), Diabetes mellitus (550), Type 2 
diabetes mellitus (523). 

• COVID-19 Medical history (n = 3993): COVID-19 (3683), Suspected COVID-19 (192), 
post-acute COVID-19 syndrome (127), Coronavirus infection (34), SARS-CoV-2 test 
positive (14), COVID-19 pneumonia (13), Exposure to SARS-CoV-2 (7), SARS-CoV-2 
antibody test positive (6), asymptomatic COVID-19 (2), coronavirus test positive (1 ). 

• Co-suspects medications (n = 1375); the most frequently (�10) reported co-suspect 
medications included elasomeran (542), Influenza vaccine (154), Influenza vaccine inact 
SAG 4V (101), COVID-19 vaccine NRVV AD (78), Influenza vaccine inact SPLIT 4V 
(77), COVID-19 vaccine (65), Adalimumab (55), Ocrelizumab (33), COVID-19 vaccine 
NRVV AD26 (16), Pneumococcal vaccine (11), and Paracetamol (10). 

• Number of relevant events: 152,454. 
• Relevant event seriousness: serious (12,028), non-serious (140,426). 
• Relevant PTs: Headache (35,637), Fatigue (31,585), Pyrexia (29,952), Myalgia (23,460), 

Arthralgia (17,222), Chills (14,598) . 
• Time to event onset63 : n = 107,824, range: from <24 hours to 1096 days, median: 1 day. 

- <24 hours: 42,344 events (27 of which had a fatal outcome); 
- 1 day: 41,597 events (21 of which had a fatal outcome); 
- 2-7 days: 13,513 events (11 of which had a fatal outcome); 
- 8-14 days: 2933 events (4 of which had a fatal outcome); 
- 15-30 days: 2663 events (5 of which had a fatal outcome); 
- 31-181 days: 3606 events (15 of which had a fatal outcome); 
- �182 days: 1168 events (12 of which had a fatal outcome). 

• Duration ofrelevant events64: n = 38,982, range: <24 hours to 930 days, median 2 days. 

- <24 hours: 3288 events; 
- 1 day: 13,301 events; 

2-7 days: 18,783 events; 
- 8-14 days: 1112 events; 
- 15-30 days: 592 events; 

31-181 days: 1037 events; 
- �182 days: 869 events. 

• Relevant event outcome: fatal (130), resolved/resolving (76,253), resolved with 
sequelae (2559), not resolved (37,467), unknown (36,045). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Fatal cases 

In 109 cases, the following relevant events (130) were reported as fatal: PTs Pyrexia (61), 
Fatigue (27), Headache (20), Chills (9), Myalgia (8), and Arthralgia (5). More than 
half (64 of 109 cases, 58.7%) of the cases with a fatal outcome involved elderly subjects. 
Review of these cases did not identify any new significant safety information. 

Analysis by age group 

CT: Paediatric (1, PTs Pyrexia [1]). 

— A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

PM 

09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

- An analysis of relevant PM events by age group, event seriousness and event outcome 
are provided in Table 73. In the current reporting interval, the most frequent systemic 
adverse reactions in adult subjects (in order from highest to lowest frequencies) were 
PTs Headache (31,001), Fatigue (27,068), Pyrexia (24,061), Myalgia (20,285), 
Arthralgia (14,416), and Chills (12,745); the most frequent systemic adverse reactions 
in elderly subjects were PTs Fatigue (3213), Pyrexia (3116), Headache (2779), 
Myalgia (2371), Arthralgia (2206), and Chills (1298); and the most frequent systemic 
adverse reactions in paediatric subjects were PTs Pyrexia (1834), Headache (1175), 
Fatigue (613), Myalgia (357), Chills (263), and Arthralgia (208). Across the age 
groups in the table below, the greatest number of events were reported in the adult 
population, followed by the elderly. The majority of systemic adverse reactions 
(92.1%) were non-serious events with 51.7% of the events resolved, resolved with 
sequelae or resolving at the time of reporting. 

Table 73. Analysis of Systemic Adverse Reactions by Age Group, Event Seriousness 
and Event Outcome 

Paediatric 
N = 4450 

n (%) 

Adults 
N = 129,576 

n (%) 

Elderly 
N = 14,983 

n (%) 

Unknown 
N = 3445 

n (%) 
Arthralgia 

Total Events 208 (4.7%) 14416 (11.1%) 2206 (14.7%) 392 (11.4%) 
Serious Events 36 (0.8%) 1239 (1.0%) 354 (2.4%) 37 (1.1%) 

Event Outcome: Fatal 1 (<0.1%) 1 (<0.1%) 3 (<0.1%) 0 (0.0%) 
Not Resolved 47 (1.1%) 4292 (3.3%) 900 (6.0%) 101 (2.9%) 
Resolved with sequelae 3 (0.1%) 236 (0.2%) 53 (0.4%) 1 (<0.1%) 
Resolved/Resolving 98 (2.2%) 5811 (4.5%) 772 (5.2%) 87 (2.5%) 
Unknown 59 (1.3%) 4076 (3.1%) 478 (3.2%) 203 (5.9%) 

Chills 

Total Events 263 (5.9%) I 12745 (9.8%) I 1298 (8.7%) 292 (8.5%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

Fatal cases 
In 109 cases, the following relevant events (130) were reported as fatal: PTs Pyrexia (61), 
Fatigue (27), Headache (20), Chills (9), Myalgia (8), and Arthralgia (5). More than 
half (64 of 109 cases, 58.7%) of the cases with a fatal outcome involved elderly subjects. 
Review of these cases did not identify any new significant safety information. 

Analysis by age group 

CT: Paediatric (1, PTs Pyrexia [1]). 

PM 

- A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

- An analysis of relevant PM events by age group, event seriousness and event outcome 
are provided in Table 73. In the current reporting interval, the most frequent systemic 
adverse reactions in adult subjects (in order from highest to lowest frequencies) were 
PTs Headache (31,001), Fatigue (27,068), Pyrexia (24,061), Myalgia (20,285), 
Arthralgia (14,416), and Chills (12,745); the most frequent systemic adverse reactions 
in elderly subjects were PTs Fatigue (3213), Pyrexia (3116), Headache (2779), 
Myalgia (2371), Arthralgia (2206), and Chills (1298); and the most frequent systemic 
adverse reactions in paediatric subjects were PTs Pyrexia (1834), Headache (1175), 
Fatigue (613), Myalgia (357), Chills (263), and Arthralgia (208). Across the age 
groups in the table below, the greatest number of events were reported in the adult 
population, followed by the elderly. The majority of systemic adverse reactions 
(92.1 % ) were non-serious events with 51. 7% of the events resolved, resolved with 
sequelae or resolving at the time of reporting. 

Table 73. Analysis of Systemic Adverse Reactions by Age Group, Event Seriousness 
and Event Outcome 

Paediatric Adults Elderly Unknown 
N = 4450 N =  129,576 N = 14,983 N = 3445 

n % n % n % n % 
Arthralgia 

Total Events 
Serious Events 

Event Outcome: Fatal 
Not Resolved 

Resolved/Resolvin 
Unknown 

Chills 

Total Events 263 5.9% 12745 9.8% 1298 8.7% 292 8.5% 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 73. Analysis of Systemic Adverse Reactions by Age Group, Event Seriousness 
and Event Outcome 

Paediatric 
N = 4450 

n(%) 

Adults 
N = 129,576 

n(%) 

Elderly 
N = 14,983 

n(%) 

Unknown 
N = 3445 

n(%) 

Serious Events 31 (0.7%) 585 (0.5%) 129 (0.9%) 22 (0.6%) 

Event Outcome: Fatal 1 (<0.1%) 3 (<0.1%) 5 (<0.1%) 0 (0.0%) 

Not Resolved 36 (0.8%) 1746 (1.3%) 187 (1.2%) 25 (0.7%) 

Resolved with sequelae 2 (<0.1%) 101 (0.1%) 22 (0.1%) 0 (0.0%) 

Resolved/Resolving 164 (3.7%) 8045 (6.2%) 816 (5.4%) 107 (3.1%) 
Unknown 60 (1.3%) 2850 (2.2%) 268 (1.8%) 160 (4.6%) 

Fatigue 

Total Events 613 (13.8%) 27068 (20.9%) 3213 (21.4%) 691 (20.1%) 

Serious Events 114 (2.6%) 2284 (1.8%) 488 (3.3%) 73 (2.1%) 

Event Outcome: Fatal 1 (<0.1%) 4 (<0.1%) 20 (0.1%) 2 (0.1%) 

Not Resolved 183 (4.1%) 8763 (6.8%) 1054 (7.0%) 147 (4.3%) 

Resolved with sequelae 5 (0.1%) 676 (0.5%) 111 (0.7%) 2 (0.1%) 

Resolved/Resolving 261 (5.9%) 11432 (8.8%) 1225 (8.2%) 185 (5.4%) 
Unknown 163 (3.7%) 6193 (4.8%) 803 (5.4%) 355 (10.3%) 

Headache 

Total Events 1175 (26.4%) 31001 (23.9%) 2779 (18.5%) 682 (19.8%) 

Serious Events 211 (4.7%) 2115 (1.6%) 340 (2.3%) 60 (1.7%) 
Event Outcome: Fatal 3 (0.1%) 7 (<0.1%) 8 (0.1%) 2 (0.1%) 

Not Resolved 215 (4.8%) 8144 (6.3%) 747 (5.0%) 105 (3.0%) 

Resolved with sequelae 6 (0.1%) 503 (0.4%) 70 (0.5%) 3 (0.1%) 

Resolved/Resolving 646 (14.5%) 15376 (11.9%) 1401 (9.4%) 199 (5.8%) 

Unknown 305 (6.9%) 6971 (5.4%) 553 (3.7%) 373 (10.8%) 

Myalgia 

Total Events 357 (8.0%) 20285 (15.7%) 2371 (15.8%) 447 (13.0%) 

Serious Events 56 (1.3%) 1428 (1.1%) 296 (2.0%) 34 (1.0%) 

Event Outcome56: Fatal 3 (0.1%) 2 (<0.1%) 3 (<0.1%) 0 (0.0%) 

Not Resolved 75 (1.7%) 5553 (4.3%) 901 (6.0%) 73 (2.1%) 

Resolved with sequelae 1 (<0.1%) 469 (0.4%) 77 (0.5%) 0 (0.0%) 

Resolved/Resolving 192 (4.3%) 9179 (7.1%) 987 (6.6%) 150 (4.4%) 

Unknown 86 (1.9%) 5082 (3.9%) 403 (2.7%) 224 (6.5%) 

Pyrexia 

Total Events 1834 (41.2%) 24061 (18.6%) 3116 (20.8%) 941 (27.3%) 

Serious Events 302 (6.8%) 1328 (1.0%) 402 (2.7%) 64 (1.9%) 

Event Outcome: Fatal 11 (0.2%) 13 (<0.1%) 36 (0.2%) 1 (<0.1%) 

Not Resolved 169 (3.8%) 3600 (2.8%) 331 (2.2%) 73 (2.1%) 

Resolved with sequelae 6 (0.1%) 186 (0.1%) 25 (0.2%) 1 (<0.1%) 

Resolved/Resolving 1284 (28.9%) 15666 (12.1%) 1852 (12.4%) 318 (9.2%) 

Unknown 364 (8.2%) 4596 (3.5%) 872 (5.8%) 548 (15.9%) 
N: Total number of events in the population subset; n: number of events; percentage (%) calculated as n/N. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 73. Analysis of Systemic Adverse Reactions by Age Group, Event Seriousness 
and Event Outcome 

Paediatric Adults Elderly Unknown 
N = 4450 N =  129,576 N = 14,983 N = 3445 

n (%) n (%) n (%) n (%) 
Serious Events 31 (0.7%) 585 (0.5%) 129 (0.9%) 22 (0.6%) 

Event Outcome: Fatal 1 (<0.1%) 3 (<0.1%) 5 (<0.1%) 0 (0.0%) 
Not Resolved 36 (0.8%) 1746 (1.3%) 187 (1.2%) 25 (0.7%) 
Resolved with sequelae 2 (<0.1%) 101 (0.1%) 22 (0.1%) 0 (0.0%) 
Resolved/Resolving 164 (3.7%) 8045 (6.2%) 816 (5.4%) 107 (3.1%) 
Unknown 60 (1.3%) 2850 (2.2%) 268 (1.8%) 160 (4.6%) 

Fatigue 

Total Events 613 (13.8%) 27068 (20.9%) 3213 (21.4%) 691 (20.1%) 
Serious Events 114 (2.6%) 2284 (1.8%) 488 (3.3%) 73 (2.1%) 

Event Outcome: Fatal 1 (<0.1%) 4 (<0.1%) 20 (0.1%) 2 (0.1%) 
Not Resolved 183 (4.1%) 8763 (6.8%) 1054 (7.0%) 147 (4.3%) 
Resolved with sequelae 5 (0.1%) 676 (0.5%) 111 (0.7%) 2 (0.1%) 
Resolved/Resolving 261 (5.9%) 11432 (8.8%) 1225 (8.2%) 185 (5.4%) 
Unknown 163 (3.7%) 6193 (4.8%) 803 (5.4%) 355 (10.3%) 

Headache 

Total Events 1175 (26.4%) 31001 (23.9%) 2779 (18.5%) 682 (19.8%) 
Serious Events 211 (4.7%) 2115 (1.6%) 340 (2.3%) 60 (1.7%) 

Event Outcome: Fatal 3 (0.1%) 7 (<0 .1%) 8 (0.1%) 2 (0.1%) 
Not Resolved 215 (4.8%) 8144 (6.3%) 747 (5.0%) 105 (3.0%) 
Resolved with sequelae 6 (0.1%) 503 (0.4%) 70 (0.5%) 3 (0.1%) 
Resolved/Resolving 646 (14.5%) 15376 (11 .9%) 1401 (9.4%) 199 (5.8%) 
Unknown 305 (6.9%) 6971 (5.4%) 553 (3.7%) 373 (10.8%) 

Myalgia 

Total Events 357 (8.0%) 20285 (15.7%) 2371 (15.8%) 447 (13.0%) 
Serious Events 56 (1.3%) 1428 (1.1%) 296 (2 .0%) 34 (1.0%) 

Event Outcome56: Fatal 3 (0.1%) 2 (<0 .1%) 3 (<0 .1%) 0 (0.0%) 
Not Resolved 75 (1.7%) 5553 (4.3%) 901 (6.0%) 73 (2 .1%) 
Resolved with sequelae 1 (<0 .1%) 469 (0.4%) 77 (0.5%) 0 (0.0%) 
Resolved/Resolving 192 (4.3%) 9179 (7.1%) 987 (6.6%) 150 (4.4%) 
Unknown 86 (1.9%) 5082 (3.9%) 403 (2 .7%) 224 (6.5%) 

Pyrexia 

Total Events 1834 (41.2%) 24061 (18.6%) 3116 (20.8%) 941 (27.3%) 
Serious Events 302 (6.8%) 1328 (1.0%) 402 (2 .7%) 64 (1.9%) 

Event Outcome: Fatal 11 (0.2%) 13 (<0.1%) 36 (0.2%) 1 (<0 .1%) 
Not Resolved 169 (3.8%) 3600 (2.8%) 331 (2 .2%) 73 (2 .1%) 
Resolved with sequelae 6 (0.1%) 186 (0.1%) 25 (0.2%) 1 (<0 .1%) 
Resolved/Resolving 1284 (28.9%) 15666 (12 .1%) 1852 (12.4%) 318 (9.2%) 
Unknown 364 (8.2%) 4596 (3.5%) 872 (5.8%) 548 (15.9%) 

N: Total number of events in the population subset; n: number of events; percentage (%) calculated as n/N. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Analysis by dose 

Number of vaccine doses administered: 1 dose in 43,445 cases, 2 doses in 57,532 cases; 
3 doses in 21,232 cases, 4 doses in 8542 cases, and in 21,704 cases the dose was either not 
specified or reported as greater than 4 doses. 

CT: 

— Vaccination dose number: 3 doses (1). 

— A meaningful comparison by dose is not possible due to the low number of CT cases. 

PM: 

— An analysis of relevant PM events by dose, event seriousness and event outcome are 
provided in Table 74. In general, the proportion of serious events were highest in 
those subjects who had received four doses of the vaccine; following this, the highest 
proportion of serious events were reported in those who had received three and two 
doses of the vaccine, respectively. 
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Table 74. Analysis of Systemic Adverse Reactions by Dose, Event Seriousness and 
Event Outcome 

1 Dose 
N = 43,445 

n (%) 

2 Doses 
N = 57,532 

n (%) 

3 Doses 
N = 21,231 

n (%) 

4 Doses 
N = 8542 

n (%) 

Dose Not 
Specified/ 

Other 
N = 21,704 

n (%) 

Arthralgia 

Total Events 4940 (11.4%) 6701 (11.6%) 2410 (11.4%) 929 (10.9%) 2242 (10.3%) 

Serious Events 390 (0.9%) 571 (1.0%) 345 (1.6%) 150 (1.8%) 210 (1.0%) 

Event Outcome: Fatal 0 (0.0%) 1 (<0.1%) 1 (<0.1%) 1 (<0.1%) 2 (<0.1%) 

Not Resolved 1467 (3.4%) 1803 (3.1%) 1022 (4.8%) 319 (3.7%) 729 (3.4%) 
Resolved with sequelae 80 (0.2%) 106 (0.2%) 65 (0.3%) 10 (0.1%) 32 (0.1%) 
Resolved/Resolving 2000 (4.6%) 2470 (4.3%) 878 (4.1%) 474 (5.5%) 946 (4.4%) 
Unknown 1393 (3.2%) 2321 (4.0%) 444 (2.1%) 125 (1.5%) 533 (2.5%) 

Chills 

Total Events 3734 (8.6%) 5835 (10.1%) 2069 (9.7%) 1035 (12.1%) 1925 (8.9%) 

Serious Events 169 (0.4%) 245 (0.4%) 144 (0.7%) 128 (1.5%) 81 (0.4%) 
Event Outcome: Fatal 1 (<0.1%) 1 (<0.1%) 3 (<0.1%) 2 (<0.1%) 2 (<0.1%) 

Not Resolved 511 (1.2%) 676 (1.2%) 404 (1.9%) 183 (2.1%) 220 (1.0%) 

Resolved with sequelae 37 (0.1%) 36 (0.1%) 25 (0.1%) 5 (0.1%) 22 (0.1%) 
Resolved/Resolving 2317 (5.3%) 3649 (6.3%) 1301 (6.1%) 722 (8.5%) 1143 (5.3%) 
Unknown 868 (2.0%) 1473 (2.6%) 336 (1.6%) 123 (1.4%) 538 (2.5%) 

Fatigue 

Total Events 9738 (22.4%) 11722 (20.4%) 4524 (21.3%) 1560 (18.3%) 4041 (18.6%) 

Serious Events 731 (1.7%) 1040 (1.8%) 642 (3.0%) 210 (2.5%) 336 (1.5%) 
Event Outcome: Fatal 6 (<0.1%) 9 (<0.1%) 6 (<0.1%) 3 (<0.1%) 3 (<0.1%) 

Not Resolved 2988 (6.9%) 3558 (6.2%) 1932 (9.1%) 580 (6.8%) 1089 (5.0%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Analysis by dose 

Reporting Period 
19 June 2022 through 18  December 2022 

Number of vaccine doses administered: 1 dose in 43,445 cases, 2 doses in 57,532 cases; 
3 doses in 21,232 cases, 4 doses in 8542 cases, and in 21,704 cases the dose was either not 
specified or reported as greater than 4 doses. 

CT: 

Vaccination dose number: 3 doses (1). 
A meaningful comparison by dose is not possible due to the low number of CT cases. 

PM: 

An analysis of relevant PM events by dose, event seriousness and event outcome are 
provided in Table 74. In general, the proportion of serious events were highest in 
those subjects who had received four doses of the vaccine; following this, the highest 
proportion of serious events were reported in those who had received three and two 
doses of the vaccine, respectively. 

Table 74. Analysis of Systemic Adverse Reactions by Dose, Event Seriousness and 
Event Outcome 

1 Dose 
N = 43,445 

n (o/o) 

Arthralgia 

Total Events 4940 (1 1 .4%) 
Serious Events 390 (0.9%) 

Event Outcome: Fatal 0 (0.0%) 
Not Resolved 1467 (3.4%) 
Resolved with sequelae 80 (0.2%) 
Resolved/Resolving 2000 (4.6%) 
Unknown 1393 (3.2%) 

Chills 

Total Events 3734 (8.6%) 
Serious Events 169 (0.4%) 

Event Outcome: Fatal 1 (<0.1%) 
Not Resolved 5 1 1  (1 .2%) 
Resolved with sequelae 37 (0. 1%) 
Resolved/Resolving 23 17 (5.3%) 
Unknown 868 (2.0%) 

Fatigue 

Total Events 9738 (22.4%) 
Serious Events 73 1 (1 .7%) 

Event Outcome: Fatal 6 (<0.1%) 
Not Resolved 2988 (6.9%) 

2 Doses 
N = 57,532 

n (o/o) 

6701 (1 1 .6%) 
571 (1 .0%) 
1 (<0.1%) 

1803 (3. 1%) 
106 (0.2%) 

2470 (4.3%) 
2321 (4.0%) 

5835 (10. 1%) 
245 (0.4%) 
1 (<0.1%) 

676 (1 .2%) 
36 (0. 1%) 

3649 (6.3%) 
1473 (2.6%) 

1 1722 (20.4%) 
1040 (1.8%) 
9 (<0.1%) 

3558 (6.2%) 
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3 Doses 4 Doses Dose Not 
N = 21,231 N = 8542 Specified/ 

n (o/o) n (o/o) Other 
N = 21,704 

n (o/o) 

2410 (1 1 .4%) 929 (10.9%) 2242 (10.3%) 
345 (1 .6%) 150 (1 .8%) 210 (1 .0%) 
1 (<0. 1%) 1 (<0. 1%) 2 (<0.1%) 

1022 (4.8%) 3 19  (3 .7%) 729 (3 .4%) 
65 (0.3%) 10 (0.1%) 32 (0.1%) 
878 (4. 1%) 474 (5.5%) 946 (4.4%) 
444 (2. 1%) 125 (1 .5%) 533 (2.5%) 

2069 (9.7%) 1035 (12. 1%) 1925 (8.9%) 
144 (0.7%) 128 (1 .5%) 81 (0.4%) 
3 (<0. 1%) 2 (<0. 1%) 2 (<0. 1%) 
404 (1 .9%) 183 (2. 1%) 220 (1 .0%) 
25 (0.1%) 5 (0. 1%) 22 (0.1%) 

1301 (6.1%) 722 (8.5%) 1 143 (5.3%) 
336 (1 .6%) 123 (1 .4%) 538 (2.5%) 

4524 (21.3%) 1560 (18.3%) 4041 (1 8.6%) 
642 (3 .0%) 210 (2.5%) 336 (1 .5%) 
6 (<0. 1%) 3 (<0. 1%) 3 (<0. 1%) 

1932 (9. 1%) 580 (6.8%) 1089 (5.0%) 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 74. Analysis of Systemic Adverse Reactions by Dose, Event Seriousness and 
Event Outcome 

1 Dose 
N = 43,445 

n (%) 

2 Doses 
N = 57,532 

n (%) 

3 Doses 
N = 21,231 

n (%) 

4 Doses 
N = 8542 

n (%) 

Dose Not 
Specified/ 

Other 
N = 21,704 

n (%) 
Resolved with sequelae 219 (0.5%) 305 (0.5%) 174 (0.8%) 16 (0.2%) 80 (0.4%) 
Resolved/R esolving 4437 (10.2%) 4733 (8.2%) 1499 (7.1%) 701 (8.2%) 1733 (8.0%) 
Unknown 2088 (4.8%) 3117 (5.4%) 913 (4.3%) 260 (3.0%) 1136 (5.2%) 

Headache 

Total Events 10859 (25.0%) 13098 (22.8%) 4689 (22.1%) 1813 (21.2%) 5178 (23.9%) 
Serious Events 696 (1.6%) 931 (1.6%) 547 (2.6%) 228 (2.7%) 324 (1.5%) 

Event Outcome56: Fatal 2 (<0.1%) 3 (<0.1%) 5 (<0.1%) 4 (<0.1%) 6 (<0.1%) 
Not Resolved 2743 (6.3%) 3171 (5.5%) 1642 (7.7%) 534 (6.3%) 1121 (5.2%) 
Resolved with sequelae 154 (0.4%) 244 (0.4%) 111 (0.5%) 11 (0.1%) 62 (0.3%) 
Resolved/R esolving 5657 (13.0%) 6271 (10.9%) 2107 (9.9%) 1035 (12.1%) 2552 (11.8%) 
Unknown 2303 (5.3%) 3409 (5.9%) 824 (3.9%) 229 (2.7%) 1437 (6.6%) 

Myalgia 

Total Events 6700 (15.4%) 8976 (15.6%) 3326 (15.7%) 1316 (15.4%) 3142 (14.5%) 
Serious Events 468 (1.1%) 634 (1.1%) 373 (1.8%) 167 (2.0%) 172 (0.8%) 

Event Outcome: Fatal 0 (0.0%) 0 (0.0%) 2 (<0.1%) 3 (<0.1%) 3 (<0.1%) 
Not Resolved 1837 (4.2%) 2207 (3.8%) 1361 (6.4%) 459 (5.4%) 738 (3.4%) 
Resolved with sequelae 141 (0.3%) 202 (0.4%) 133 (0.6%) 15 (0.2%) 56 (0.3%) 
Resolved/R esolving 3110 (7.2%) 3855 (6.7%) 1380 (6.5%) 720 (8.4%) 1443 (6.6%) 
Unknown 1612 (3.7%) 2712 (4.7%) 450 (2.1%) 119 (1.4%) 902 (4.2%) 

Pyrexia 

Total Events 7474 (17.2%) 11200 (19.5%) 4213 (19.8%) 1889 (22.1%) 5176 (23.8%) 
Serious Events 419 (1.0%) 692 (1.2%) 448 (2.1%) 252 (3.0%) 285 (1.3%) 

Event Outcome: Fatal 2 (<0.1%) 16 (<0.1%) 9 (<0.1%) 14 (0.2%) 20 (0.1%) 
Not Resolved 1176 (2.7%) 1468 (2.6%) 695 (3.3%) 280 (3.3%) 554 (2.6%) 
Resolved with sequelae 55 (0.1%) 82 (0.1%) 39 (0.2%) 4 (<0.1%) 38 (0.2%) 
Resolved/R esolving 4779 (11.0%) 7179 (12.5%) 2455 (11.6%) 1170 (13.7%) 3537 (16.3%) 
Unknown 1462 (3.4%) 2455 (4.3%) 1015 (4.8%) 421 (4.9%) 1027 (4.7%) 

N: Total number of events in the population subset; n: number of events; percentage (%) calculated as n/N. 

Conclusion 

Systemic adverse reactions were reported in 79,313 (1 CT and 79,312 PM) cases 
representing 28.0 % of the cases in the total dataset for the reporting period. The majority of 
events (92.1%) were non-serious events with 51.7% of the events resolved, resolved with 
sequelae or resolving at the time of reporting. Evaluation of systemic adverse reaction cases 
did not reveal any significant new safety information based on analysis by age group or by 
dose. Systemic adverse reactions are appropriately described in the RSI. Surveillance of 
systemic adverse reactions will continue. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 74. Analysis of Systemic Adverse Reactions by Dose, Event Seriousness and 
Event Outcome 

1 Dose 2 Doses 3 Doses 4 Doses Dose Not 
N = 43,445 N = 57,532 N = 21,231 N = 8542 Specified/ 

n (%) n (%) n (%) n (%) Other 
N = 21,704 

n (%) 
Resolved with seouelae 219 (0.5%) 305 (0.5%) 174 (0.8%) 16 (0.2%) 80 (0.4%) 
Resolved/R.esolving 4437 (10.2%) 4733 (8.2%) 1499 (7.1%) 701 (8.2%) 1733 (8.0%) 
Unknown 2088 (4.8%) 3117 (5.4%) 913 (4.3%) 260 (3.0%) 1136 (5.2%) 

Headache 

Total Events 10859 (25.0%) 13098 (22.8%) 4689 (22.1%) 1813 (21.2%) 5178 (23.9%) 
Serious Events 696 (1.6%) 931 (1.6%) 547 (2.6%) 228 (2.7%) 324 (1.5%) 

Event Outcome56
: Fatal 2 (<0.1%) 3 (<0.1%) 5 (<0.1%) 4 (<0.1%) 6 (<0.1%) 

Not Resolved 2743 (6.3%) 3171 (5.5%) 1642 (7.7%) 534 (6.3%) 1121 (5.2%) 
Resolved with seouelae 154 (0.4%) 244 (0.4%) 111 (0.5%) 11 (0.1%) 62 (0.3%) 
Resolved/R.esolving 5657 (13.0%) 6271 (10.9%) 2107 (9.9%) 1035 (12.1%) 2552 (11.8%) 
Unknown 2303 (5.3%) 3409 (5.9%) 824 (3.9%) 229 (2.7%) 1437 (6.6%) 

Myalgia 

Total Events 6700 (15.4%) 8976 (15.6%) 3326 (15.7%) 1316 (15.4%) 3142 (14.5%) 
Serious Events 468 (1.1%) 634 (1.1%) 373 (1.8%) 167 (2.0%) 172 (0.8%) 

Event Outcome: Fatal 0 (0.0%) 0 (0.0%) 2 (<0.1%) 3 (<0.1%) 3 (<0.1%) 
Not Resolved 1837 (4.2%) 2207 (3.8%) 1361 (6.4%) 459 (5.4%) 738 (3.4%) 
Resolved with seouelae 141 (0.3%) 202 (0.4%) 133 (0.6%) 15 (0.2%) 56 (0.3%) 
Resolved/R.esolving 3110 (7.2%) 3855 (6.7%) 1380 (6.5%) 720 (8.4%) 1443 (6.6%) 
Unknown 1612 (3.7%) 2712 (4.7%) 450 (2.1%) 119 (1.4%) 902 (4.2%) 

Pyrexia 

Total Events 7474 (17.2%) 11200 (19.5%) 4213 (19.8%) 1889 (22.1%) 5176 (23.8%) 
Serious Events 419 (1.0%) 692 (1.2%) 448 (2.1%) 252 (3.0%) 285 (1.3%) 

Event Outcome: Fatal 2 (<0.1%) 16 (<0.1%) 9 (<0.1%) 14 (0.2%) 20 (0.1%) 
Not Resolved 1176 (2.7%) 1468 (2.6%) 695 (3.3%) 280 (3.3%) 554 (2.6%) 
Resolved with seouelae 55 (0.1%) 82 (0.1%) 39 (0.2%) 4 (<0.1%) 38 (0.2%) 
Resolved/R.esolving 4779 (11.0%) 7179 (12.5%) 2455 (11.6%) 1170 (13.7%) 3537 (16.3%) 
Unknown 1462 (3.4%) 2455 (4.3%) 1015 (4.8%) 421 (4.9%) 1027 (4.7%) 

N: Total number of events in the population subset; n: number of events; percentage (%) calculated as n/N. 

Conclusion 

Systemic adverse reactions were reported in 79,313 (1 CT and 79,312 PM) cases 
representing 28.0 % of the cases in the total dataset for the reporting period. The majority of 
events (92.1 %) were non-serious events with 51.7% of the events resolved, resolved with 
sequelae or resolving at the time of reporting. Evaluation of systemic adverse reaction cases 
did not reveal any significant new safety information based on analysis by age group or by 
dose. Systemic adverse reactions are appropriately described in the RSI. Surveillance of 
systemic adverse reactions will continue. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

16.3.3.4. Age-Related Adverse Reactions 

All adverse events reported during the reporting period were reviewed in the context of age 
categories. For the overall demographic information for all CT and PM cases refer to 
Section 6.3.1.1. General Overview — All Cases. 

Clinical Trial Data 

• Number of cases: 309 (cross-referenced to Section 6.3.1.2). 

• Time to event onset63: n = 306, range: <24 hours to 708 days, median: 132.5 days. 

— <24 hours: 4 events (none of which had a fatal outcome); 
- 1 day: 1 event; 
— 2-7 days: 3 events; 
- 8-14 days: 7 events; 
- 15-30 days: 18 events; 
- 31-180 days: 181 events; 
— >181 days: 92 events. 
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) • Relevant event outcome: fatal (34), resolved/resolving (278), resolved with sequelae (22), 

not resolved (46), unknown (1). 

Post-Authorisation Data 

• Number of cases: 282,992 (cross-referenced to Section 6.3.1.3 General Overview — Post-
Authorisation Data). 

• Time to event onset63 (n = 554,973), range: <24 hours to 1096 days, median: 1 day. 

<24 hours: 199,063 events (518 of which had a fatal outcome); 
1 day: 111,103 events; 
2-7 days: 70,240 events; 
8-14 days: 22,206 events; 
15-30 days: 24,063 events; 
31-180 days: 113,305 events; 
>181 days: 14,993 events. 

• Relevant event outcome56: fatal (3387), resolved/resolving (240,539), resolved with 
sequelae (16,321), not resolved (182,629), unknown (397,698). 

Analysis by age group 

• CT: Paediatric (107), Adults (118), Elderly (82). 

The 5 MedDRA SOCs with the most frequently reported events for the current reporting 
period for each age group is presented in Table 75, Table 76 and Table 77. The top 5 SOCs 
were generally comparable for all age groups except the Cardiac disorders SOC and the 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

16.3.3.4. Age-Related Adverse Reactions 

Reporting Period 
19 June 2022 through 18 December 2022 

All adverse events reported during the reporting period were reviewed in the context of age 
categories. For the overall demographic information for all CT and PM cases refer to 
Section 6.3.1.1. General Overview -All Cases. 

Clinical Trial Data 

• Number of cases: 309 (cross-referenced to Section 6.3.1.2). 

• Time to event onset63 : n = 306, range: <24 hours to 708 days, median: 132.5 days. 

- <24 hours: 4 events (none of which had a fatal outcome); 
- 1 day: 1 event; 
- 2-7 days: 3 events; 
- 8-14 days: 7 events; 
- 15-30 days: 18 events; 
- 31-180 days: 181 events; 
- >181 days: 92 events. 

• Relevant event outcome: fatal (34), resolved/resolving (278), resolved with sequelae (22), 
not resolved ( 46), unknown ( 1 ). 

Post-Authorisation Data 

• Number of cases: 282,992 (cross-referenced to Section 6.3.1.3 General Overview - Post­
Authorisation Data). 

• Time to event onset63 (n = 554,973), range: <24 hours to 1096 days, median: 1 day. 

- <24 hours: 199,063 events (518 of which had a fatal outcome); 
1 day: 111,103 events; 

- 2-7 days: 70,240 events; 
- 8-14 days: 22,206 events; 

15-30 days: 24,063 events; 
- 31-180 days: 113,305 events; 
- >181 days: 14,993 events. 

• Relevant event outcome56 : fatal (3387), resolved/resolving (240,539), resolved with 
sequelae (16,321), not resolved (182,629), unknown (397,698). 

Analysis by age group 

• CT: Paediatric (107), Adults (118), Elderly (82) . 

The 5 MedDRA SOCs with the most frequently reported events for the current reporting 
period for each age group is presented in Table 75, Table 76 and Table 77. The top 5 SOCs 
were generally comparable for all age groups except the Cardiac disorders SOC and the 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Neoplasms benign, malignant and unspecified (incl cysts and polyps) SOC for the adult and 
elderly age groups; the Pregnancy, puerperium and perinatal conditions SOC for the adult 
age group, and the Respiratory, thoracic and mediastinal disorders SOC for the paediatric age 
group. Of note, 82 cases reported 89 events in the Infections and infestations SOC, which 
was a SOCs of the most frequently reported AEs in all 3 age groups. 

• There were 33 cases reporting 37 events in the Cardiac disorders SOC for the adult and 
elderly age groups. Twenty-nine (29) cases reported relevant medical history (e.g., Acute 
myocardial infarction, Angina pectoris, Arrhythmia, Atrial fibrillation, Cardiac disorder, 
Cardiac failure, Cardiac failure congestive, Cardiac murmur, Cardiac pacemaker 
insertion, Cardiomyopathy, Congestive cardiomyopathy, Coronary arterial stent insertion, 
Coronary artery bypass, Coronary artery disease, Coronary artery stenosis, Diabetes 
mellitus, Ejection fraction decreased, Heart rate irregular, Hyperlipidaemia, 
Hypertension, Mitral valve incompetence, Myocardial infarction, Obesity, Sleep apnoea 
syndrome, Tobacco user), which may have contributed to the relevant events. The most 
frequently reported events (≥2) in this SOC for the adult and elderly age group were 
Atrial fibrillation (6), Cardiac failure congestive (5), Cardiac arrest, Myocardial 
infarction (4 each), Acute myocardial infarction (3), and Coronary artery disease (2). 
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• There were 29 cases reporting 29 events in the Neoplasms benign, malignant and 
unspecified (incl cysts and polyps) SOC for the adult and elderly age group. Four (4) 
cases reported pre-existing medical history of cancer (e.g., colon cancer, leukemia, lung 
neoplasm malignant, prostate cancer, skin cancer). The most frequently reported events 
(≥2) in this SOC for the adult and elderly age group were Prostate cancer (3), 
Adenocarcinoma pancreas, Leukemia, and Squamous cell carcinoma (2 each). When 
reported, latency from vaccination ranged from 14 days to 695 days with a median of 169 
days. Of the 22 events reporting latency, the majority of the neoplasm latencies (15 
events) were reported between 14 days to 9 months. 

• There were 9 cases reporting 12 events in the Pregnancy, puerperium and perinatal 
conditions SOC for the adult age group. The 12 events reported were Abortion 
spontaneous, Premature labour (2 each), Abortion missed, Ectopic pregnancy, 
Hyperemesis gravidarum, Oligohydramnios, Placenta praevia, Premature separation of 
placenta, Premature rupture of membranes, and Pre-eclampsia (1 each). The events were 
assessed as unrelated to BNT162b2/blinded therapy by the investigator and the Sponsor. 

• There were 12 cases reporting 12 events in the Respiratory, thoracic and mediastinal 
disorders SOC for the paediatric age group. The 12 events reported were Asthma (3), 
Sleep apnoea syndrome (2), Asthmatic crisis, Bronchial hyperreactivity, Bronchospasm, 
Hypoxia, Pneumonitis, Respiratory arrest, Wheezing (1 each). The events were assessed 
as unrelated to BNT162b2/blinded therapy by the investigator and the Sponsor. All 
events resolved. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Neoplasms benign, malignant and unspecified (incl cysts and polyps) SOC for the adult and 
elderly age groups; the Pregnancy, puerperium and perinatal conditions SOC for the adult 
age group, and the Respiratory, thoracic and mediastinal disorders SOC for the paediatric age 
group. Of note, 82 cases reported 89 events in the Infections and infestations SOC, which 
was a SOCs of the most frequently reported AEs in all 3 age groups. 

• There were 33 cases reporting 37 events in the Cardiac disorders SOC for the adult and 
elderly age groups. Twenty-nine (29) cases reported relevant medical history ( e.g., Acute 
myocardial infarction, Angina pectoris, Arrhythmia, Atrial fibrillation, Cardiac disorder, 
Cardiac failure, Cardiac failure congestive, Cardiac murmur, Cardiac pacemaker 
insertion, Cardiomyopathy, Congestive cardiomyopathy, Coronary arterial stent insertion, 
Coronary artery bypass, Coronary artery disease, Coronary artery stenosis, Diabetes 
mellitus, Ejection fraction decreased, Heart rate irregular, Hyperlipidaemia, 
Hypertension, Mitral valve incompetence, Myocardial infarction, Obesity, Sleep apnoea 
syndrome, Tobacco user), which may have contributed to the relevant events. The most 
frequently reported events (�2) in this SOC for the adult and elderly age group were 
Atrial fibrillation (6), Cardiac failure congestive (5), Cardiac arrest, Myocardial 
infarction (4 each), Acute myocardial infarction (3), and Coronary artery disease (2). 

• There were 29 cases reporting 29 events in the Neoplasms benign, malignant and 
unspecified (incl cysts and polyps) SOC for the adult and elderly age group. Four (4) 
cases reported pre-existing medical history of cancer ( e.g., colon cancer, leukemia, lung 
neoplasm malignant, prostate cancer, skin cancer). The most frequently reported events 
(�2) in this SOC for the adult and elderly age group were Prostate cancer (3), 
Adenocarcinoma pancreas, Leukemia, and Squamous cell carcinoma (2 each). When 
reported, latency from vaccination ranged from 14  days to 695 days with a median of 169 
days. Of the 22 events reporting latency, the majority of the neoplasm latencies ( 15  
events) were reported between 1 4  days to 9 months. 

• There were 9 cases reporting 12 events in the Pregnancy, puerperium and perinatal 
conditions SOC for the adult age group. The 12 events reported were Abortion 
spontaneous, Premature labour (2 each), Abortion missed, Ectopic pregnancy, 
Hyperemesis gravidarum, Oligohydramnios, Placenta praevia, Premature separation of 
placenta, Premature rupture of membranes, and Pre-eclampsia (1  each). The events were 
assessed as unrelated to BNT162b2/blinded therapy by the investigator and the Sponsor. 

• There were 12 cases reporting 12 events in the Respiratory, thoracic and mediastinal 
disorders SOC for the paediatric age group. The 12 events reported were Asthma (3), 
Sleep apnoea syndrome (2), Asthmatic crisis, Bronchial hyperreactivity, Bronchospasm, 
Hypoxia, Pneumonitis, Respiratory arrest, Wheezing ( 1  each). The events were assessed 
as unrelated to BNT l 62b2/blinded therapy by the investigator and the Sponsor. All 
events resolved . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 75. Clinical Trial Data: Number of AEs in the Top 6 Frequently Reported 
System Organ Classes for Adult Age Group Compared with Other Age 
Groups 

SOC Adult Paediatric Elderly Unknown 
Infections and infestations 21 57 11 0 
Injury, poisoning and procedural complications 18 13 6 0 
General disorders and administration site conditions 13 7 5 0 
Neoplasms benign, malignant and unspecified (incl 
cysts and polyps) 

13 1 16 0 

Cardiac disordersa 12 0 25 0 
Pregnancy, puerperium and perinatal conditions 12 0 0 0 
a. There were 6 SOCs reported for the Adult group since the number of AEs in the Cardiac disorders and the 
Pregnancy, puerperium and perinatal conditions were the same (n=12). 

Table 76. Clinical Trial Data: Number of AEs in the Top 5 Frequently Reported 
System Organ Classes for Paediatric Group Compared with Other Age 
Groups 

SOC Paediatric Adult Elderly Unknown 
Infections and infestations 57 21 11 0 
Injury, poisoning and procedural complications 13 18 6 0 
Nervous system disorders 12 10 8 0 
Respiratory, thoracic and mediastinal disorders 12 10 3 0 
General disorders and administration site conditions 7 13 5 0 

Table 77. Clinical Trial Data: Number of AEs in the Top 5 Frequently Reported 
System Organ Classes for Elderly Age Group Compared with Other Age 
Groups 

SOC Elderly Adult Paediatric Unknown 
Cardiac disorders 25 12 0 0 
Neoplasms benign, malignant and unspecified (incl 
cysts and polyps) 

16 13 1 0 

Infections and infestations 11 21 57 0 
Nervous system disorders 8 10 12 0 
Musculoskeletal and connective tissue disorders 8 4 0 0 

The distribution of the most frequently reported serious PTs (≥ 2%) by age group in the 307 
CT cases where the participants were directly exposed to BNT162b2, is shown in Figure 7 
below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 75. Clinical Trial Data: Number of AEs in the Top 6 Frequently Reported 
System Organ Classes for Adult Age Group Compared with Other Age 
Groups 

soc Adult Paediatric Elderly Unknown 
Infections and infestations 21 57 1 1  0 
Injury, poisoning and procedural complications 18 13  6 0 
General disorders and administration site conditions 13 7 5 0 
Neoplasms benign, malignant and unspecified (incl 13 1 16 0 
cysts and polyps) 
Cardiac disordersa 12 0 25 0 
Pregnancy, puerperium and perinatal conditions 12 0 0 0 
a. There were 6 SOCs reported for the Adult group since the number of AEs in the Cardiac disorders and the 
Pregnancy, puerperium and perinatal conditions were the same (n=12). 

Table 76. Clinical Trial Data: Number of AEs in the Top 5 Frequently Reported 
System Organ Classes for Paediatric Group Compared with Other Age 
Groups 

soc Paediatric Adult Elderly Unknown 
Infections and infestations 57 21 1 1  0 
Injury, poisoning and procedural complications 13 18 6 0 
Nervous system disorders 12 10 8 0 
Respiratory, thoracic and mediastinal disorders 12 10 3 0 
General disorders and administration site conditions 7 1 3  5 0 

Table 77. Clinical Trial Data: Number of AEs in the Top 5 Frequently Reported 
System Organ Classes for Elderly Age Group Compared with Other Age 
Groups 

soc Elderly Adult Paediatric Unknown 
Cardiac disorders 25 12 0 0 
Neoplasms benign, malignant and unspecified (incl 16 13  1 0 
cvsts and polyps) 
Infections and infestations 11 21 57 0 
Nervous svstem disorders 8 10 12 0 
Musculoskeletal and connective tissue disorders 8 4 0 0 

The distribution of the most frequently reported serious PTs (� 2%) by age group in the 307 
CT cases where the participants were directly exposed to BNT162b2, is shown in Figure 7 
below. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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Figure 7. Events Reported in ≥2% of All Clinical Trial Cases by Age Group 
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• PM: Paediatric (12,822), Adults (208,210), Elderly (37,066) and Unknown (24,838). 

• The majority of the PM AE reports are for individuals in the adult age group, followed by 
elderly and paediatric reports. This is not unexpected based on available exposure data 
(e.g. from US and EU) which indicates that while a higher percentage of individuals >65 
years of age have received at least one dose of vaccine, the absolute number of 
vaccinated individuals aged 18-64 is greater than those who are >65 years. 

The top 5 MedDRA SOCs with the most frequently reported events for the current reporting 
period for each age group are presented in Table 78, Table 79, and Table 80. 

The top 5 SOCs were generally comparable for all age groups except the Musculoskeletal 
and connective tissue disorders SOC (higher proportion of reports in the adult and elderly 
groups), and the Gastrointestinal disorders SOC (higher proportion of reports in the 
paediatric age group). 

• Most events in the Musculoskeletal and connective tissue disorders SOC in the adult 
and elderly groups were assessed as non-serious (62,338); whereas 9659 events were 
serious. Event outcome was reported as resolved/resolving (27,468), not resolved 
(23,982), resolved with sequelae (2235), unknown (23,703), and fatal (53). The fatal 
cases are reviewed in Section 16.3.4.1, Death. The most commonly reported PTs 
(>1000) for the adult and elderly groups in the Musculoskeletal and connective tissue 
disorders SOC were Myalgia (21,888), Arthralgia (16,086), Pain in extremity 
(11,824), Limb discomfort (2863), Back pain (2278), Muscular weakness (1666), 
Neck pain (1625), Musculoskeletal stiffness (1467), Muscle spasms (1329), and 
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19 June 2022 through 18 December 2022 

Figure 7. Events Reported in �2% of All Clinical Trial Cases by Age Group 
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• PM: Paediatric (12,822), Adults (208,210), Elderly (37,066) and Unknown (24,838). 

• The majority of the PM AE reports are for individuals in the adult age group, followed by 
elderly and paediatric reports. This is not unexpected based on available exposure data 
( e.g. from US and EU) which indicates that while a higher percentage of individuals >65 
years of age have received at least one dose of vaccine, the absolute number of 
vaccinated individuals aged 18-64 is greater than those who are >65 years. 

The top 5 MedDRA SOCs with the most frequently reported events for the current reporting 
period for each age group are presented in Table 78, Table 79, and Table 80. 

The top 5 SOCs were generally comparable for all age groups except the Musculoskeletal 
and connective tissue disorders SOC (higher proportion of reports in the adult and elderly 
groups), and the Gastrointestinal disorders SOC (higher proportion of reports in the 
paediatric age group). 

• Most events in the Musculoskeletal and connective tissue disorders SOC in the adult 
and elderly groups were assessed as non-serious (62,338); whereas 9659 events were 
serious. Event outcome was reported as resolved/resolving (27,468), not resolved 
(23,982), resolved with sequelae (2235), unknown (23,703), and fatal (53). The fatal 
cases are reviewed in Section 16.3 .4.1, Death. The most commonly reported PTs 
(> 1000) for the adult and elderly groups in the Musculoskeletal and connective tissue 
disorders SOC were Myalgia (21,888), Arthralgia (16,086), Pain in extremity 
(11,824), Limb discomfort (2863), Back pain (2278), Muscular weakness (1666), 
Neck pain (1625), Musculoskeletal stiffness (1467), Muscle spasms (1329), and 
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Mobility decreased (1304). It is not unexpected for these events to be reported more 
frequently in adult and elderly subjects compared to paediatric subjects. 

• In the Gastrointestinal disorders SOC for the paediatric age group, 511 events were 
assessed as serious and 1403 as non-serious. Event outcome was reported as 
resolved/resolving (1059), not resolved (265), resolved with sequelae (20), unknown 
(556), and fatal (16). The fatal cases are reviewed in Section 16.3.4.1, Death. The 
most commonly reported PTs (≥10) in the Gastrointestinal disorders SOC for the 
paediatric age group were Vomiting (573), Nausea (500), Abdominal pain (272), 
Diarrhoea (188), Abdominal pain upper (89), Lip swelling (32), Dysphagia (18), 
Odynophagia (13), Abdominal discomfort, Gastritis (12 each), Abdominal pain 
lower, Gastrointestinal disorder (11 each), and Constipation (10). Vomiting, 
Diarrhoea, and Nausea are listed or consistent with listed events as per the current 
RSI. 

Table 78. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Adult Age Group Compared with 
Other Age Groups 
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SOC Adult Elderly Paediatric Unknown 
General disorders and administration site conditions 211,602 29,175 8256 12,886 
Nervous system disorders 75,758 11,500 3207 4402 
Infections and Infestations 51,063 10,752 2450 3165 
Musculoskeletal and connective tissue disorders 61,658 10,287 1153 4050 
Injury, poisoning and procedural complications 39,173 10,758 7148 27,398 

Table 79. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Paediatric Group Compared with 
Other Age Groups 

SOC Paediatric Adult Elderly Unknown 
General disorders and administration site conditions 8256 211,602 29,175 12,886 
Injury, poisoning and procedural complications 7148 39,173 10,758 27,398 
Nervous system disorders 3207 75,758 11,500 4402 
Infections and Infestations 2450 51,063 10,752 3165 
Gastrointestinal disorders 1913 28,993 4698 1626 

Table 80. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Elderly Age Group Compared with 
Other Age Groups 

SOC Elderly Adult Paediatric Unknown 
General disorders and administration site conditions 29,175 211,602 8256 12,886 
Nervous system disorders 11,500 75,758 3207 4402 
Injury, poisoning and procedural complications 10,758 39,173 7148 27,398 
Infections and Infestations 10,752 51,063 2450 3165 
Musculoskeletal and connective tissue disorders 10,287 61,658 1153 4050 
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Mobility decreased (1304). It is not unexpected for these events to be reported more 
frequently in adult and elderly subjects compared to paediatric subjects. 

• In the Gastrointestinal disorders SOC for the paediatric age group, 511 events were 
assessed as serious and 1403 as non-serious. Event outcome was reported as 
resolved/resolving (1059), not resolved (265), resolved with sequelae (20), unknown 
(556), and fatal (16). The fatal cases are reviewed in Section 16.3.4.1, Death. The 
most commonly reported PTs (�:10) in the Gastrointestinal disorders SOC for the 
paediatric age group were Vomiting (573), Nausea (500), Abdominal pain (272), 
Diarrhoea (188), Abdominal pain upper (89), Lip swelling (32), Dysphagia (18), 
Odynophagia (13), Abdominal discomfort, Gastritis (12 each), Abdominal pain 
lower, Gastrointestinal disorder (11 each), and Constipation (10). Vomiting, 
Diarrhoea, and Nausea are listed or consistent with listed events as per the current 
RSI. 

Table 78. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Adult Age Group Compared with 
Other Age Groups 

soc Adult Elderly Paediatric Unknown 
General disorders and administration site conditions 211 ,602 29,175 8256 12,886 
Nervous svstem disorders 75,758 11,500 3207 4402 
Infections and Infestations 5 1,063 10,752 2450 3165 
Musculoskeletal and connective tissue disorders 61,658 10,287 1153 4050 
Injury, poisoning and procedural complications 39,173 10,758 7148 27,398 

Table 79. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Paediatric Group Compared with 
Other Age Groups 

soc Paediatric Adult Elderly Unknown 
General disorders and administration site conditions 8256 211,602 29,175 12,886 
lniurv, poisoning and procedural complications 7148 39,173 10,758 27,398 
Nervous system disorders 3207 75,758 11,500 4402 
Infections and Infestations 2450 51,063 10,752 3165 
Gastrointestinal disorders 1913 28,993 4698 1626 

Table 80. Post-Authorisation Data: Number of AEs in the Top 5 Frequently 
Reported System Organ Classes for Elderly Age Group Compared with 
Other Age Groups 

soc Elderly 
General disorders and administration site conditions 29,175 
Nervous system disorders 1 1,500 
Iniurv, poisoning and procedural complications 10,758 
Infections and Infestations 10,752 
Musculoskeletal and connective tissue disorders 10,287 
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The distribution of the most frequently reported overall PTs (≥ 2%) by age group is shown in 
Figure 8. Most of these events are listed or consistent with listed events as per the current 
RSI. 

Figure 8. Events Reported in ≥ 2% of All Post-Marketing Cases by Age Group 
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Conclusion 

Most of the frequently reported SOCs and overall PTs with the COVID-19 vaccine across the 
age groups were listed or consistent with listed events as per the current RSI. The analysis of 
age-related AEs did not identify new significant safety information. 

16.3.4. Evaluation of Special Situations 

In the PRAC AR of the PSUR #3 (EMEA/H/C/PSUSA/00010898/202206), the following 
request was made: For future PSURs in the section `Evaluation of special situations, the 
overdose, abuse, misuse, and drug dependency, occupational exposure, off-label use, and/or 
unexpected therapeutic effect should only be included and discussed in the PSUR if the 
reporting pattern changes and/or there is a safety issue/signal. 

Response 

Upon review of the incremental data of cases evaluated for all the above mentioned topics, 
no new safety issues/signals or reporting pattern changes were detected. These topics have 
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The distribution of the most frequently reported overall PTs (2: 2%) by age group is shown in 
Figure 8. Most of these events are listed or consistent with listed events as per the current 
RSI. 

Figure 8. Events Reported in 2: 2% of All Post-Marketing Cases by Age Group 
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Conclusion 

Most of the frequently reported SOCs and overall PTs with the COVID-19 vaccine across the 
age groups were listed or consistent with listed events as per the current RSI. The analysis of 
age-related AEs did not identify new significant safety information. 

16.3.4. Evaluation of Special Situations 

In the PRAC AR of the PSUR #3 (EMEA/H/C/PSUSA/00010898/202206), the following 
request was made: For future PSURs in the section 'Evaluation of special situations ', the 
overdose, abuse, misuse, and drug dependency, occupational exposure, off-label use, and/or 
unexpected therapeutic effect should only be included and discussed in the PSUR if the 
reporting pattern changes and/or there is a safety issue/signal. 

Response 

Upon review of the incremental data of cases evaluated for all the above mentioned topics, 
no new safety issues/signals or reporting pattern changes were detected. These topics have 
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been removed from the evaluation of special situations discussed in 
Section 16.3.4. Evaluation of Special Situations of the PSUR. 

New data identified during the reporting interval for use of BNT162b2 by special subject 
situations is described below. 

16.3.4.1. Death 

Search criteria - Death cases are identified based on the following criteria: 

— If the case or event outcome is "Fatal". 
— If the date of death field has a value. 
— If any of the history type values is "Death" or "Autopsy". 
- If the death field is set to "Yes". 
- If the case contains one of the following terms: High Level Group Term: Fatal 

outcomes; Preferred Terms: Assisted suicide, Completed suicide. 

Clinical Trial Data 
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• Number of cases: 28 (blinded therapy [2], BNT162b2 [25], placebo [ 1 ]) (9.1 % of 309 
cases, the total CT dataset), compared to 34 cases (5.1%) retrieved in the PSUR #3. 

• Country/region of incidence: the US (17), Argentina, South Africa (5 each) and Lithuania 
(1). 

• Subjects' gender: female (9) and male (19). 

• Subjects' age in years: n = 28, range: 14.0 - 87.0, mean: 60.3, median: 61.5. 

• Medical history (n = 21); the most frequently (>3) reported medical conditions included 
Hypertension (14), Type 2 diabetes mellitus, Obesity (7 each), Depression and 
Hyperlipidaemia (5 each). 

• COVID-19 Medical history: None. 

• Causes of death most frequently reported (>2): Disease progression (7), Death (6), and 
Cardiac arrest (3). 

• Autopsy results: None 

• Events with a fatal outcome (n = 34): The most frequently reported PTs (>2): Death (6) 
and Cardiac arrest (3). None of the fatal events were assessed as related to blinded 
therapy/BNT162b2. 

• Co-suspect medications: None. 

• Time to fatal event onset63: n = 28, range: 47 — 357 days, median: 169 days. 

- 31-181 days: 16 events; 
- 182-240 days: 4 events; 
— 241-365 days: 8 events. 
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been removed from the evaluation of special situations discussed in 
Section 16.3.4. Evaluation of Special Situations of the PSUR. 

New data identified during the reporting interval for use ofBNT162b2 by special subject 
situations is described below. 

16.3.4.1. Death 
Search criteria - Death cases are identified based on the following criteria: 

- If the case or event outcome is "Fatal". 
- If the date of death field has a value. 
- If any of the history type values is "Death" or "Autopsy''. 
- If the death field is set to "Yes". 
- If the case contains one of the following terms: High Level Group Term: Fatal 

outcomes; Preferred Terms: Assisted suicide, Completed suicide. 

Clinical Trial Data 

• Number of cases: 28 (blinded therapy [2], BNT162b2 [25], placebo [1]) (9.1 % of 309 
cases, the total CT dataset), compared to 34 cases (5.1 %) retrieved in the PSUR #3. 

• Country/region of incidence: the US (17), Argentina, South Africa (5 each) and Lithuania 
(1) 

• Subjects' gender: female (9) and male (19) . 
• Subjects' age in years: n = 28, range: 14.0-87.0, mean: 60.3, median: 61.5. 
• Medical history (n = 21); the most frequently (>3) reported medical conditions included 

Hypertension (14), Type 2 diabetes mellitus, Obesity (7 each), Depression and 
Hyperlipidaemia (5 each). 

• COVID-19 Medical history: None. 
• Causes of death most frequently reported (>2): Disease progression (7), Death (6), and 

Cardiac arrest (3). 
• Autopsy results: None 
• Events with a fatal outcome (n = 34): The most frequently reported PTs (>2): Death (6) 

and Cardiac arrest (3). None of the fatal events were assessed as related to blinded 
therapy/BNTl 62b2. 

• Co-suspect medications: None. 
• Time to fatal event onset63 : n = 28, range: 47 -357 days, median: 169 days . 

- 31-181 days: 16 events; 
- 182-240 days: 4 events; 
- 241-365 days: 8 events. 
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Post-Authorisation Data 

• Number of cases: 123472 (0A% of 282,992 cases, the total PM dataset), (BNT162b2 
[1106], BNT162b2 + BNT162b2 Omi BA.1 [39] and BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [97]) compared to 3163 (0.6%) retrieved in the PSUR #3. 

• MC cases (753), NMC cases (481). 

• Country/region of incidence (>50): Germany (185), the US (166), Japan (154), 
Philippines (130), France (97). 

• Subjects' gender: female (617), male (464), unknown (153). 

• Subjects' age in years: n = 1010, range: 7.0 months — 1010 years, mean: 65.9, median: 
72.0. 
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• Medical history (n = 602);73 the most frequently reported (>40) medical conditions 
included cardiac and vascular disorders [e.g., Hypertension (200), Atrial fibrillation (56)]. 
Other most frequently reported (>40) medical conditions included Diabetes mellitus (59), 
Type 2 diabetes mellitus (52), Chronic obstructive pulmonary disease (49). 

• COVID-19 Medical history (n = 51): COVID-19 (42), Suspected COVID-19 (4), 
Exposure to SARS-CoV-2 (3), Asymptomatic COVID-19, Coronavirus test positive, 
SARS-CoV-2 test positive (1 each). 

• Causes of death most frequently reported (>40): Death (308), Cardiac arrest (77), 
COVID-19 (67), Dyspnoea, Myocardial infarction (57 each), Cardio-respiratory arrest, 
Pyrexia (52 each), Myocardial injury (51) and Drug ineffective (41). 

• Autopsy results were provided in a minority of cases (58 cases) and the most commonly 
(>5) reported results included Myocarditis (9), Arteriosclerosis (7), Pneumonia, 
Pulmonary congestion, Pulmonary embolism, Pulmonary oedema (5 each). 

• Co-suspect medications (n = 91); the most frequently reported (>3) included influenza 
vaccine inact SPLIT 4V (15), COVID-19 vaccine (13), elasomeran (12), influenza 
vaccine inact SAG 4V (10), apixaban (7), COVID-19 vaccine NRVV AD (CHADOXI 
NCOV-19), influenza vaccine (4 each). 

• Cases with confounders and risk factors: 638 fatal cases included one or more 
contributing factors, which precluded a meaningful causality assessment: co-suspect (91 
cases), concomitant drugs (246 cases) and/or underlying medical history/risk factors (653 
cases). 

72 During the current reporting interval, there were 67 additional cases reporting subjects' death that were 
excluded from further analysis in this subsection as: death was mentioned as incidental information only with 
none of the reported events having a fatal outcome (36) and cases which reported foetal death/still birth/ 
abortion induced/involved transplacental/transmammary exposure are reviewed in Section 16.3.5.3 Use in 
Pregnant/Lactating Women (31). 

73 This list excluded the medical history terms indicative of COVID-19. Of note, more than 1 medical 
history was reported in some cases. 
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Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 123472 (0.4% of 282,992 cases, the total PM dataset), (BNT162b2 
[1106], BNT162b2 + BNT162b2 Omi BA.1 [39] and BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [97]) compared to 3163 (0.6%) retrieved in the PSUR #3. 

• MC cases (753), NMC cases (481). 
• Country/region of incidence (>50): Germany (185), the US (166), Japan (154), 

Philippines (130), France (97). 
• Subjects' gender: female (617), male (464), unknown (153). 
• Subjects' age in years: n = 1010, range: 7.0 months - 103.0 years, mean: 65.9, median: 

72.0. 
• Medical history (n = 602);73 the most frequently reported (>40) medical conditions 

included cardiac and vascular disorders [e.g., Hypertension (200), Atrial fibrillation (56)]. 
Other most frequently reported (>40) medical conditions included Diabetes mellitus (59), 
Type 2 diabetes mellitus (52), Chronic obstructive pulmonary disease (49). 

• COVID-19 Medical history (n = 51): COVID-19 (42), Suspected COVID-19 (4), 
Exposure to SARS-CoV-2 (3), Asymptomatic COVID-19, Coronavirus test positive, 
SARS-CoV-2 test positive (1 each). 

• Causes of death most frequently reported (>40): Death (308), Cardiac arrest (77), 
COVID-19 (67), Dyspnoea, Myocardial infarction (57 each), Cardio-respiratory arrest, 
Pyrexia (52 each), Myocardial injury (51) and Drug ineffective (41). 

• Autopsy results were provided in a minority of cases (58 cases) and the most commonly 
(2::5) reported results included Myocarditis (9), Arteriosclerosis (7), Pneumonia, 
Pulmonary congestion, Pulmonary embolism, Pulmonary oedema (5 each) . 

• Co-suspect medications (n = 91); the most frequently reported (>3) included influenza 
vaccine inact SPLIT 4V (15), COVID-19 vaccine (13), elasomeran (12), influenza 
vaccine inact SAG 4V (10), apixaban (7), COVID-19 vaccine NRVV AD (CHADOXl 
NCOV-19), influenza vaccine (4 each). 

• Cases with confounders and risk factors: 638 fatal cases included one or more 
contributing factors, which precluded a meaningful causality assessment: co-suspect (91 
cases), concomitant drugs (246 cases) and/or underlying medical history/risk factors (653 
cases). 

72 During the current reporting interval, there were 67 additional cases reporting subjects' death that were 
excluded from further analysis in this subsection as: death was mentioned as incidental information only with 
none of the reported events having a fatal outcome (36) and cases which reported foetal death/still birth/ 
abortion induced/involved transplacental/transmammary exposure are reviewed in Section 16.3.5.3 Use in 
Pregnant/Lactating Women (31 ) . 

73 This list excluded the medical history terms indicative ofCOVID-19. Of note, more than 1 medical 
history was reported in some cases . 
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• Events with a fatal outcome (n = 3313): The most frequently reported (>50) fatal events 
included Death (283), Off label use (112), Dyspnoea (79), Cardiac arrest (76), 
Immunisation (74), COVID-19 (70), Drug ineffective (66), Pyrexia (60), Interchange of 
vaccine products, Myocardial infarction (58 each), Myocardial injury (51). 

• Time from vaccination to fatal event (n = 3072), range: <24 hours to 365 days, median: 
151.5. 

<24 hours: 715 events; 
1 day: 433 events; 
2-7 days: 615 events; 
8-14 days: 214 events; 
15-30 days: 271 events; 
31-181 days: 527 events; 
182-240 days: 131 events 
241-365 days: 166 events. 
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Analysis by age group 

• CT: Adults (18-64) (14) and Elderly (65 years and older) (13). 

A meaningful comparison between age groups is not possible due to the low number 
of cases with a fatal outcome. 

• PM: Paediatric (17 years and under) (49), Adults (18-64 years) (332), Elderly (65 years 
and older) (644), and Unknown (209). 

— There is a higher reporting proportion of fatal events in the elderly population 
compared to the adult population (52.2% vs 26.9%, respectively). As would be 
expected, the reporting proportion of fatal events in the paediatric population is low 
(4.0%. 

Most of the cases reporting a fatal outcome (36.1%) were in subjects over 75 years of age. 
The elderly population is generally considered a priority group targeted for vaccination by 
many regions and countries, including Europe and the US (with various lower age cut-offs 
across countries), because of their higher risk of severe disease and mortality if infected with 
SARS-CoV-2.74'75'76

74 Overview of the implementation of COVID-19 vaccination strategies and vaccine deployment plans in 
the EU/EEA. ECDC, February 2021. 

75 https://www. cdc.gov/vaccines/hcp/acip-recs/vacc-specific/COVID-19/evidence-table-phase-lb- lc .html. 

76 WHO Roadmap for Prioritizing Population Groups for Vaccines against COVID-19; ACIP COVID-19 
Vaccines Working Group, Phased Allocation of COVID-19 Vaccines (Dec 01, 2020); JCVI updated interim 
advice on priority groups for COVID-19 vaccination (Sept 25, 2020). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Events with a fatal outcome (n = 3313): The most frequently reported (>50) fatal events 
included Death (283), Off label use (112), Dyspnoea (79), Cardiac arrest (76), 
Immunisation (74), COVID-19 (70), Drug ineffective (66), Pyrexia (60), Interchange of 
vaccine products, Myocardial infarction (58 each), Myocardial injury (51). 

• Time from vaccination to fatal event (n = 3072), range: <24 hours to 365 days, median: 
151.5. 
- <24 hours: 715 events; 

1 day: 433 events; 
- 2-7 days: 615 events; 

8-14 days: 214 events; 
15-30 days: 271 events; 

- 31-181 days: 527 events; 
182-240 days: 131 events 

- 241-365 days: 166 events. 

Analysis by age group 

• CT: Adults (18-64) (14) and Elderly (65 years and older) (13). 

- A meaningful comparison between age groups is not possible due to the low number 
of cases with a fatal outcome. 

• PM: Paediatric (17 years and under) (49), Adults (18-64 years) (332), Elderly (65 years 
and older) (644), and Unknown (209). 

- There is a higher reporting proportion of fatal events in the elderly population 
compared to the adult population (52.2% vs 26.9%, respectively). As would be 
expected, the reporting proportion of fatal events in the paediatric population is low 
(4.0%. 

Most of the cases reporting a fatal outcome (36.1 %) were in subjects over 75 years of age. 
The elderly population is generally considered a priority group targeted for vaccination by 
many regions and countries, including Europe and the US (with various lower age cut-offs 
across countries), because of their higher risk of severe disease and mortality if infected with 
SARS-Co V-2. 74

•
75

•
76 

74 Overview of the implementation of COVID-19 vaccination strategies and vaccine deployment plans in 
the EU/EEA. ECDC, February 2021. 

75 https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/COVID-19/evidence-table-phase-1 b-1 c.html. 
76 WHO Roadmap for Prioritizing Population Groups for Vaccines against COVID-19; ACIP COVID-19 

Vaccines Working Group, Phased Allocation ofCOVID-19 Vaccines (Dec 01, 2020); JCVI updated interim 
advice on priority groups for COVID-19 vaccination (Sept 25, 2020) . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Analysis by dose 

• Number of vaccine doses administered: 
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- First dose (125 cases). Of the 125 cases, 35 cases (28.0%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (>10) originated from 
Australia (32), Germany (16), France (12), Philippines (12), Japan (11). The most 
frequently reported (>5) fatal events included Death (23), Adverse event following 
immunisation (12), Cardiac arrest (11), Myocarditis (9), Cardiac failure, Concomitant 
disease aggravated, Fatigue, Myocardial infarction, Pneumonia (6 each). 

- Second dose (244 cases). Of the 244 cases, 49 cases (20.1 %) reported a latency of 
same day to 3 days after vaccination. Majority of these cases (>10) originated from 
Germany (53), Philippines (36), Japan (26), France (17), the US (16), Spain (12). 
The most frequently reported (>20) fatal events included Death (35), Drug ineffective 
(33), Dyspnoea (24), COVID-19 (21). 

— Third dose (264 cases). Of the 264 cases, 79 cases (29.9%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (>20) originated from 
Germany (58), Japan (29), Spain (25), Philippines (23), France (22). The most 
frequently reported (>20) fatal events included Death (33), COVID-19 (30), 
Vaccination failure (27). 

- Fourth dose (194 cases). Of the 194 cases, 185 cases (95.3%) reported a latency of 
same day to 3 days after vaccination. Majority of these cases (>10) originated from 
Japan (47), France (25), Germany (20), Italy (16), the US (13). The most frequently 
reported (>20) fatal events included Off label use (75), Immunisation (69), Death 
(34), Sudden death (21). 

- Fifth dose (36 cases). Of the 36 cases, 30 cases (85.7%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (>20) originated from Japan 
(21). The most frequently reported (>5) fatal events included Cardio-respiratory 
arrest (8), Death (8), Interchange of vaccine products (7), Off label use (6). 

- In the remaining cases (371), dose number was not specified. Of the 371 cases, 
34 cases (9.1%) reported a latency of same day to 3 days after vaccination. Majority 
of these cases (>10) originated from the US (126), Philippines (49), Malaysia (41), 
Germany (36), Japan (20), France (18), United Kingdom (16). The most frequently 
reported (>5) fatal events included Death (150), Myocardial injury (50), Dyspnoea 
(20), Myocardial infarction (19), Pyrexia (16), Drug ineffective (12), COVID-19 (11). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 and death. 

Conclusion 

No new risks were identified following review of fatal cases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Analysis by dose 

• Number of vaccine doses administered: 

Reporting Period 
19 June 2022 through 18 December 2022 

- First dose (125 cases). Of the 125 cases, 35 cases (28.0%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (> 10) originated from 
Australia (32), Germany (16), France (12), Philippines (12), Japan (11). The most 
frequently reported (>5) fatal events included Death (23), Adverse event following 
immunisation (12), Cardiac arrest (11), Myocarditis (9), Cardiac failure, Concomitant 
disease aggravated, Fatigue, Myocardial infarction, Pneumonia (6 each). 

- Second dose (244 cases). Of the 244 cases, 49 cases (20.1 %) reported a latency of 
same day to 3 days after vaccination. Majority of these cases (> 10) originated from 
Germany (53), Philippines (36), Japan (26), France (17), the US (16), Spain (12). 
The most frequently reported (>20) fatal events included Death (35), Drug ineffective 
(33), Dyspnoea (24), COVID-19 (21). 

- Third dose (264 cases). Of the 264 cases, 79 cases (29.9%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (>20) originated from 
Germany (58), Japan (29), Spain (25), Philippines (23), France (22). The most 
frequently reported (>20) fatal events included Death (33), COVID-19 (30), 
Vaccination failure (27). 

- Fourth dose (194 cases). Of the 194 cases, 185 cases (95.3%) reported a latency of 
same day to 3 days after vaccination. Majority of these cases (> 10) originated from 
Japan (47), France (25), Germany (20), Italy (16), the US (13). The most frequently 
reported (>20) fatal events included Off label use (75), Immunisation (69), Death 
(34), Sudden death (21). 

- Fifth dose (36 cases). Of the 36 cases, 30 cases (85.7%) reported a latency of same 
day to 3 days after vaccination. Majority of these cases (>20) originated from Japan 
(21 ). The most frequently reported (>5) fatal events included Cardio-respiratory 
arrest (8), Death (8), Interchange of vaccine products (7), Off label use (6) . 

- In the remaining cases (371), dose number was not specified. Of the 371 cases, 
34 cases (9 .1 % ) reported a latency of same day to 3 days after vaccination. Majority 
of these cases (>10) originated from the US (126), Philippines (49), Malaysia (41), 
Germany (36), Japan (20), France (18), United Kingdom (16). The most frequently 
reported (>5) fatal events included Death (150), Myocardial injury (50), Dyspnoea 
(20), Myocardial infarction (19), Pyrexia (16), Drug ineffective (12), COVID-19 (11). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 and death . 

Conclusion 

No new risks were identified following review of fatal cases. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

16.3.4.1.1. Death Review by Age Group 

This is a high-level overview of the 1262 cases in the interval reporting period (see 
Section 16.3.4.1 for further details). According to the corePSUR1953 summary tabulation of 
fatal reports by age groups and SOCs is provided in Appendix 5.8.1.77

Interval Reporting Period 

• CT (28 cases): Adults (18-64) (14) and Elderly (65 years and older) (13) 

— The top 4 MedDRA SOCs with the most frequently reported (>2) fatal events in the 
interval period by age group is presented in the table below. 

Table 81. Clinical Trial Data: Total Number of AEs with a Fatal Outcome by SOCs 
and by Age Group during the Reporting Interval 

09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

th
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

SOC Total number 
of events 

18-24 
years 

25-49 
years 

50-59 
years 

60-69 
years 

70+ 
years 

Cardiac disorders 10 0 0 2 2 6 
General disorders and 
administration site conditions 

7 0 2 2 1 2 

Respiratory, thoracic and 
mediastinal disorders 

5 0 1 3 0 1 

Infections and infestations 3 0 0 1 2 0 
Of note, multiple AEs may be reported in a single case. 

• PM (1234 cases): Paediatric (17 years and under) (49), Adults (18-64 years) (332), 
Elderly (65 years and older) (644), and Unknown (209). 

— The top 5 MedDRA SOCs with the most frequently reported (>300) events with a 
fatal outcome by age group in the post-authorisation data are presented in the table 
below. 

Table 82. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group during the Reporting Interval 

SOC Total 
number 
of events 

< 17 
years 

18-24 
years 

25-49 
years 

50-59 
years 

60-69 
years 

70+ 
years 

Unknown 

General disorders 
and administration 
site conditions 

1066 48 21 111 83 136 546 121 

Cardiac disorders 641 17 15 73 71 92 299 74 

77 Please note that the numbers of AEs reported in the appendix may not match with the numbers of AEs 
reported in Table 81 and Table 82, since in the appendix all the events included in the fatal cases are reported, 
while in the above mentioned tables, only AEs with fatal outcome are reported. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 18  December 2022 

16.3.4.1.1. Death Review by Age Group 

This is a high-level overview of the 1262 cases in the interval reporting period (see 
Section 16.3 .4.1 for further details). According to the corePSURl 953 summary tabulation of 
fatal reports by age groups and SOCs is provided in Appendix 5.8.1.77 

Interval Reporting Period 

• CT (28 cases): Adults (18-64) (14) and Elderly (65 years and older) (13) 

The top 4 MedDRA SOCs with the most frequently reported (>2) fatal events in the 
interval period by age group is presented in the table below. 

Table 81. Clinical Trial Data: Total Number of AEs with a Fatal Outcome by SOCs 
and by Age Group during the Reporting Interval 
soc Total number 18-24 25-49 50-59 60-69 

of events years years years years 
Cardiac disorders 10  0 0 2 2 
General disorders and 7 0 2 2 1 
administration site conditions 
Respiratory, thoracic and 5 0 1 3 0 
mediastinal disorders 
Infections and infestations 3 0 0 1 2 
Of note, multiple AEs may be reported in a single case . 

• PM (1234 cases): Paediatric (17 years and under) (49), Adults (18-64 years) (332), 
Elderly (65 years and older) (644), and Unknown (209). 

70+ 
years 

6 
2 

1 

0 

The top 5 MedDRA SOCs with the most frequently reported (>300) events with a 
fatal outcome by age group in the post-authorisation data are presented in the table 
below . 

Table 82. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group during the Reporting Interval 

soc Total :5 17 18-24 25-49 50-59 60-69 70+ Unknown 
number years years years years years years 
of events 

General disorders 1066 48 21 1 1 1  83 1 36 546 121 
and administration 
site conditions 
Cardiac disorders 641 17  15  73 71  92 299 74 

77 Please note that the numbers of AEs reported in the appendix may not match with the numbers of AEs 
reported in Table 81  and Table 82, since in the appendix all the events included in the fatal cases are reported, 
while in the above mentioned tables, only AEs with fatal outcome are reported . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 82. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group during the Reporting Interval 

SOC Total 
number 
of events 

< 17 
years 

18-24 
years 

25-49 
years 

50-59 
years 

60-69 
years 

70+ 
years 

Unknown 

Nervous system 
disorders 

606 26 5 62 58 97 335 23 

Respiratory, 
thoracic and 
mediastinal 
disorders 

569 16 8 49 49 84 348 15 

Infections and 
infestations 

387 11 3 23 33 50 253 14 

Of note, multiple AEs may be reported in a single case. 

Cumulative Reporting Period 

Cumulative through 18 December 2022 

This is a high-level overview of the 14,945 cumulative cases with a fatal outcome. 
According to the corePSUR19 guidance,53 summary tabulation of fatal reports by age groups 
and SOCs is provided in Appendix 5.8.2.78

Clinical Trial Data 

• Number of cases: 18179 (6.6% of 2724 cases, the total CT dataset; 173 cases involved 
blinded therapy [68]/BNT162b2 [105]). In the remaining 8 cases subjects received 
placebo. 

• Causes of death most frequently reported (≥7): Disease progression (39), Death (19), 
Cardiac arrest (18), Completed suicide (11), Myocardial infarction (10), Cardio-
respiratory arrest, Neoplasm progression (8 each), Acute myocardial infarction, Acute 
respiratory failure, Pulmonary embolism (7 each). 

• Autopsy results were provided in 10 cases and the most commonly (≥2) reported 
included Arteriosclerosis, Hypertensive heart disease, Pulmonary embolism (2 each). 

78 Please note that the numbers of AEs reported in the appendix may not match with the numbers of AEs 
reported in Table 83 and Table 84, since in the appendix all the events included in the fatal cases are reported, 
while in the above mentioned tables, only AEs with fatal outcome are reported. 

79 There were 17 additional cases reporting subject deaths that were excluded from further analysis in this 
subsection because: death was mentioned as incidental information only with none of the reported events 
presenting a fatal outcome (12), one case of overdose not associated with vaccine administration, and cases 
which involved transplacental exposure/baby cases (4) are reviewed in Section 16.3.5.3 Use in 
Pregnant/Lactating Women. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 82. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group during the Reporting Interval 

soc Total :5 17 18-24 
number years years 
of events 

Nervous system 606 26 5 
disorders 
Respiratory, 569 16 8 
thoracic and 
mediastinal 
disorders 
Infections and 387 1 1  3 
infestations 
Of note, multiple AEs may be reported in a single case. 

Cumulative Reporting Period 

Cumulative through 18 December 2022 

25-49 50-59 60-69 70+ Unknown 
years years years years 

62 58 97 335 23 

49 49 84 348 15 

23 33 50 253 14 

This is a high-level overview of the 14,945 cumulative cases with a fatal outcome. 
According to the corePSUR19 guidance,53 summary tabulation of fatal reports by age groups 
and SOCs is provided in Appendix 5.8.2.78 

Clinical Trial Data 

• Number of cases: 18179 (6.6% of 2724 cases, the total CT dataset; 173 cases involved 
blinded therapy [68]/BNT162b2 [105]). In the remaining 8 cases subjects received 
placebo. 

• Causes of death most frequently reported (�7): Disease progression (39), Death (19), 
Cardiac arrest (18), Completed suicide ( 11 ), Myocardial infarction (10), Cardio­
respiratory arrest, Neoplasm progression (8 each), Acute myocardial infarction, Acute 
respiratory failure, Pulmonary embolism (7 each). 

• Autopsy results were provided in 10 cases and the most commonly (�2) reported 
included Arteriosclerosis, Hypertensive heart disease, Pulmonary embolism (2 each). 

78 Please note that the numbers of AEs reported in the appendix may not match with the numbers of AEs 
reported in Table 83 and Table 84, since in the appendix all the events included in the fatal cases are reported, 
while in the above mentioned tables, only AEs with fatal outcome are reported. 

79 There were 17 additional cases reporting subject deaths that were excluded from further analysis in this 
subsection because: death was mentioned as incidental information only with none of the reported events 
presenting a fatal outcome (12), one case of overdose not associated with vaccine administration, and cases 
which involved transplacental exposure/baby cases (4) are reviewed in Section 16.3.5.3 Use in 
Pregnant/Lactating Women. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Events with a fatal outcome (n = 242); the most frequently reported PTs (>5) included 
Death (19), Cardiac arrest, Completed suicide (11 each), Cardio-respiratory arrest, 
Myocardial infarction (9 each), Pulmonary embolism, Septic shock (7 each), Acute 
myocardial infarction, Acute respiratory failure, Condition aggravated, COVID-19 
pneumonia, Pneumonia, Road traffic accident (5 each). 

Post-Authorisation Data 
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• Number of cases: 14,76480 (0.9 % of 1,689,088 cases, the total cumulative PM dataset). 

• MC cases (10,357), NMC cases (4407). 

• Causes of death most frequently reported (>500): Death (3446), COVID-19 (1361), 
Cardiac arrest (971), Dyspnoea (787), Myocardial infarction (672), Sudden death (655), 
Cardio-respiratory arrest (612), Vaccination failure (603), Pyrexia (596), Drug 
ineffective, Pulmonary embolism (555 each), and Cardiac failure (536). 

• Autopsy results were provided in 795 cases and the most commonly (> 30) results 
described: Pulmonary embolism (87), Pulmonary oedema (68), Arteriosclerosis (62), 
Myocardial infarction (54), Arteriosclerosis coronary artery (51), Myocarditis (50), Acute 
myocardial infarction (48), Cardiac hypertrophy (34), Cardiomegaly (33), Pulmonary 
congestion (31). 

• Events with a fatal outcome (n = 36,586): The most frequently reported (>500) events 
included Death (3300), COVID-19 (1457), Cardiac arrest (990), Dyspnoea (895), Drug 
ineffective (777), Vaccination failure (773), Sudden death (749), Pyrexia (685), 
Myocardial infarction (681), Cardio-respiratory arrest (625), Pulmonary embolism (583), 
Cardiac failure (538), Immunisation (537). 

Analysis by age group: 

• CT: Paediatric (1), Adults (93), and Elderly (87). 

The top 6 MedDRA SOCs with the most frequently reported (>19) events with a fatal 
outcome cumulative by age group is presented in Table 83. 

80 During the current reporting interval, there were 548 additional cases reporting subject deaths that were 
excluded from further analysis in this subsection because: death was mentioned as incidental information only 
with none of the reported events presenting a fatal outcome (219), cases involving exposure to a vaccinated 
person (4), and 325 cases which reported foetal death/still birth/spontaneous abortion/involved transplacental or 
trans-mammary exposure, of which 36 are reviewed in Section 16.3.5.3 Use in Pregnant/Lactating Women for 
the reporting interval. 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

• Events with a fatal outcome (n = 242); the most frequently reported PTs (�5) included 
Death (19), Cardiac arrest, Completed suicide (11 each), Cardio-respiratory arrest, 
Myocardial infarction (9 each), Pulmonary embolism, Septic shock (7 each), Acute 
myocardial infarction, Acute respiratory failure, Condition aggravated, COVID-19 
pneumonia, Pneumonia, Road traffic accident (5 each). 

Post-Authorisation Data 

• Number of cases: 14,76480 (0.9 % of 1,689,088 cases, the total cumulative PM dataset). 
• MC cases (10,357), NMC cases ( 4407). 
• Causes of death most frequently reported (>500): Death (3446), COVID-19 (1361), 

Cardiac arrest (971), Dyspnoea (787), Myocardial infarction (672), Sudden death (655), 
Cardio-respiratory arrest (612), Vaccination failure (603), Pyrexia (596), Drug 
ineffective, Pulmonary embolism (555 each), and Cardiac failure (536). 

• Autopsy results were provided in 795 cases and the most commonly (> 30) results 
described: Pulmonary embolism (87), Pulmonary oedema (68), Arteriosclerosis (62), 
Myocardial infarction (54), Arteriosclerosis coronary artery (51), Myocarditis (50), Acute 
myocardial infarction ( 48), Cardiac hypertrophy (34), Cardiomegaly (33), Pulmonary 
congestion (31 ). 

• Events with a fatal outcome (n = 36,586): The most frequently reported (>500) events 
included Death (3300), COVID-19 (1457), Cardiac arrest (990), Dyspnoea (895), Drug 
ineffective (777), Vaccination failure (773), Sudden death (749), Pyrexia (685), 
Myocardial infarction (681), Cardio-respiratory arrest (625), Pulmonary embolism (583), 
Cardiac failure (538), Immunisation (537) . 

Analysis by age group: 

• CT: Paediatric (1 ), Adults (93), and Elderly (87). 

The top 6 MedDRA SOCs with the most frequently reported (�19) events with a fatal 
outcome cumulative by age group is presented in Table 83. 

80 During the current reporting interval, there were 548 additional cases reporting subject deaths that were 
excluded from further analysis in this subsection because: death was mentioned as incidental information only 
with none of the reported events presenting a fatal outcome (21 9), cases involving exposure to a vaccinated 
person (4), and 325 cases which reported foetal death/still birth/spontaneous abortion/involved transplacental or 
trans-mammary exposure, of which 36 are reviewed in Section 16.3.5.3 Use in Pregnant/Lactating Women for 
the reporting interval. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 83. Clinical Trial Data: Total Number of AEs with a Fatal Outcome by SOCs 
and by Age Group - Cumulative Reporting Interval 

SOC 517 
years 

18 - 30 
years 

31 - 50 
years 

51 - 64 
years 

65 - 74 
years 

≥ 75 
years 

Total 
Number of 

Events 
Cardiac disorders - - 3 17 16 9 45 
Infections and 
infestations 

- - 6 12 15 8 41 

General disorders and 
administration site 
conditions 

- - 9 12 7 5 33 

Neoplasms benign, 
malignant and 
unspecified (incl cysts 
and polyps) 

- - 2 4 13 11 30 

Respiratory, thoracic 
and mediastinal 
disorders 

- 1 2 10 8 2 23 

Injury, poisoning and 
procedural 
complications 

1 4 6 6 1 1 19 

Of note, multiple AEs may be reported in a single case. 

— A meaningful comparison between age groups is not possible due to the low number 
of cases with a fatal outcome in the paediatric and young adult age groups. 

• PM: Paediatric: [≤ 17 years] (207), Adult: [18-64 years] (3003), Elderly: [65 years and 
older] (10,236), Unknown (1318). 

— The top 5 MedDRA SOCs with the most frequently reported (>3000) events with a 
fatal outcome cumulative by age group in the PM data are presented in the table 
below. 

Table 84. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group - Cumulative Reporting Interval 

SOC 517 
years 

18 - 30 
years 

31 - 50 
years 

51 - 64 
years 

65 - 74 
years 

≥ 75 
years 

Unknown Total 
Number of 

Events 
General 
disorders and 
administration 
site conditions 

144 176 630 931 1634 5129 872 9516 

Cardiac 
disorders 

87 179 533 757 1077 2733 213 5579 

Nervous system 
disorders 

71 129 346 533 809 2186 121 4195 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 83. Clinical Trial Data: Total Number of AEs with a Fatal Outcome by SOCs 
and by Age Group - Cumulative Reporting Interval 

soc ::517 18 - 30 31 - 50 51 - 64 65 - 74 � 75 Total 
years years years years years years Number of 

Events 
Cardiac disorders - - 3 17 16 9 45 
Infections and - - 6 12 15 8 41 
infestations 
General disorders and - - 9 12 7 5 33 
administration site 
conditions 
Neoplasms benign, - - 2 4 13 1 1  30 
malignant and 
unspecified (incl cysts 
and polyps) 
Respiratory, thoracic - 1 2 10  8 2 23 
and mediastinal 
disorders 
Injury, poisoning and 1 4 6 6 1 1 19 
procedural 
complications 
Of note, multiple AEs may be reported in a single case. 

A meaningful comparison between age groups is not possible due to the low number 
of cases with a fatal outcome in the paediatric and young adult age groups . 

• PM: Paediatric: [::; 17 years] (207), Adult: [18-64 years] (3003), Elderly: [65 years and 
older] (10,236), Unknown (1318). 

The top 5 MedDRA SOCs with the most frequently reported (>3000) events with a 
fatal outcome cumulative by age group in the PM data are presented in the table 
below . 

Table 84. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group - Cumulative Reporting Interval 

soc ::517 18 - 30 
years years 

General 144 176 
disorders and 
administration 
site conditions 
Cardiac 87 179 
disorders 
Nervous system 71 129 
disorders 

31 - 50 51 - 64 
years years 

630 931 

533 757 

346 533 
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65 - 74 � 75 Unknown Total 
years years Number of 

Events 
1634 5129 872 9516 

1077 2733 213 5579 

809 2186 121 4195 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 84. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group - Cumulative Reporting Interval 

SOC ≤17 
years 

18 - 30 
years 

31 - 50 
years 

51 - 64 
years 

65 - 74 
years 

≥ 75 
years 

Unknown Total 
Number of 

Events 
Respiratory, 
thoracic and 
mediastinal 
disorders 

71 72 298 462 742 2198 87 3930 

Infections and 
infestations 

38 41 107 258 667 2391 262 3764 

Of note, multiple AEs may be reported in a single case 

There is a higher reporting proportion of most frequently reported fatal events (listed above) 
in the elderly population when compared to the adult population (73.0% vs 20.4%, 
respectively). A meaningful comparison between the elderly vs paediatric population is not 
possible due to the low number of paediatric fatal cases reported (1.6%). Most of the cases 
reporting a fatal outcome (52.3%) were in subjects over 75 years of age. The elderly 
population were generally considered a priority group targeted for vaccination by many 
regions and countries, including Europe and the US (with various lower age cut-offs across 
countries), because of their higher risk of severe disease and mortality if infected with SARS-
C0V-2.74'75'76

O/E Analysis 

O/E analysis was performed for events with a fatal outcome (see Appendix 5.7 Observed 
versus Expected Analyses for Adverse Events of Special Interest). 

Conclusion 

No safety signals have emerged based on the review of these cases, or from the O/E analysis. 
Safety surveillance will continue. 

16.3.4.2. Lack of Therapeutic Efficacy 

Company conventions for MedDRA coding of cases indicative of lack of efficacy: 

The coding conventions for COVID-19 vaccine cases indicative of lack of efficacy was 
revised on 20 Sep 2022, as shown below: 

Coding lack of efficacy for monovalent vaccine (BNT162b2): 

• PT "Vaccination failure" is coded when ALL of the following criteria are met: 

o The subject received the appropriate series of 2 doses (or 3 doses for age 
6 months to < 5 years) based on the CDS. 

o At least 7 days have elapsed since administration of the second dose (or the 
third dose for age 6 months to < 5 years). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 84. Post-Authorisation Data: Total Number of AEs with a Fatal Outcome by 
SOCs and by Age Group - Cumulative Reporting Interval 

soc :517 18 - 30 31 - 50 51 - 64 65 - 74 � 75 Unknown Total 
years years years years years years Number of 

Events 
Respiratory, 71 72 298 462 742 2198 87 3930 
thoracic and 
mediastinal 
disorders 
Infections and 38 41 107 258 667 2391 262 3764 
infestations 
Of note, multiple AEs may be reported in a single case 

There is a higher reporting proportion of most frequently reported fatal events (listed above) 
in the elderly population when compared to the adult population (73.0% vs 20.4%, 
respectively). A meaningful comparison between the elderly vs paediatric population is not 
possible due to the low number of paediatric fatal cases reported (1.6%). Most of the cases 
reporting a fatal outcome (52.3%) were in subjects over 75 years of age. The elderly 
population were generally considered a priority group targeted for vaccination by many 
regions and countries, including Europe and the US (with various lower age cut-offs across 
countries), because of their higher risk of severe disease and mortality if infected with SARS­
Co y _2_ 14,1s,16 

O/E Analysis 

0/E analysis was performed for events with a fatal outcome (see Appendix 5.7 Observed 
versus Expected Analyses for Adverse Events of Special Interest). 

Conclusion 

No safety signals have emerged based on the review of these cases, or from the 0/E analysis . 
Safety surveillance will continue. 

16.3.4.2. Lack of Therapeutic Efficacy 
Company conventions for MedDRA coding of cases indicative of lack of efficacy: 

The coding conventions for COVID-19 vaccine cases indicative of lack of efficacy was 
revised on 20 Sep 2022, as shown below: 

Coding lack of efficacy for monovalent vaccine (BNT162b2): 

• PT "Vaccination failure" is coded when ALL of the following criteria are met: 

o The subject received the appropriate series of 2 doses (or 3 doses for age 
6 months to < 5 years) based on the CDS. 

o At least 7 days have elapsed since administration of the second dose (or the 
third dose for age 6 months to < 5 years). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

o The subject experiences COVID-19 infection (confirmed by laboratory tests 
or reported by HCP). 

• PT "Drug ineffective" is coded when any of the following applies: 

o The COVID-19 infection is not reported by HCP or not confirmed through 
laboratory tests (irrespective of the vaccination schedule). This includes 
scenarios where LOE is stated or implied by consumers, e.g., "the vaccine did 
not work", "I got COVID-19". 

o It is unknown: 

■ Whether the subject has received the 2 doses (or 3 doses for age 
6 months to < 5 years) within the correct intervals based on the CDS; 

■ How many days have passed since the first dose (including unspecified 
number of days like "a few days", "some days", etc.); 

■ If 7 days have passed since the second dose of vaccine (or the third 
dose for age 6 months to < 5 years). 
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o The subject experiences COVID-19 infection 14 days after receiving the first 
dose up to and through 6 days after receipt of the second dose (or the third 
dose for age 6 months to < 5 years). 

• Note: A case is considered a potential LOE case after the immune system has had 
sufficient time (14 days) to respond to the vaccine, even if the vaccination course is 
not complete. 

This is the summary of the coding conventions based on the timing of vaccination: 

From Pt dose to day 13 post let

dose 
From day 14 post Pt dose to day 
6 post 2nd dose (or 3 rd dose for 
age 6 months to < 5 years) 

From day 7 post 2nd dose (or 3 rd

dose for age 6 months to 
< 5 years) 

Code only the events describing 
the COVID-19 infection 

Code "Drug ineffective" Code "Vaccination failure" 

Scenario not considered LOE Scenario considered LOE as 
"Drug ineffective" 

Scenario considered LOE as 
"Vaccination failure" 

Coding lack of efficacy for bivalent booster dose (BNT162b2 + BNT162b2 Omi BA; 
BNT162b2 + BNT162b2 Omi BA.4/BA.5): 

During the reporting interval, BNT162b2 bivalent vaccine was approved for administration 
as a booster dose in individuals > 5 years of age. 

For only cases involving BNT162b2 bivalent vaccine, PT Vaccination failure is coded when 
ALL of the following criteria are met, otherwise PT Drug ineffective is coded. 

o The subject received the appropriate primary series of 2 monovalent doses and the 
bivalent booster dose based on the CDS. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

o The subject experiences COVID-19 infection (confirmed by laboratory tests 
or reported by HCP). 

• PT "Drug ineffective" is coded when any of the following applies: 

o The COVID-19 infection is not reported by HCP or not confirmed through 
laboratory tests (irrespective of the vaccination schedule). This includes 
scenarios where LOE is stated or implied by consumers, e.g., "the vaccine did 
not work", "I got COVID-19". 

o It is unknown: 

■ Whether the subject has received the 2 doses (or 3 doses for age 
6 months to < 5 years) within the correct intervals based on the CDS; 

■ How many days have passed since the first dose (including unspecified 
number of days like "a few days", "some days", etc.); 

■ If7 days have passed since the second dose of vaccine (or the third 
dose for age 6 months to < 5 years). 

o The subject experiences COVID-19 infection 14 days after receiving the first 
dose up to and through 6 days after receipt of the second dose ( or the third 
dose for age 6 months to < 5 years). 

• Note: A case is considered a potential LOE case after the immune system has had 
sufficient time (14 days) to respond to the vaccine, even if the vaccination course is 
not complete . 

This is the summary of the coding conventions based on the timing of vaccination: 

From 1st dose to day 13 post 1st 

dose 

Code only the events describing 
the COVID-19 infection 
Scenario not considered LOE 

From day 14 post pt dose to day 
6 post 2nd dose ( or 3rd dose for 
a2e 6 months to < 5 years) 
Code "Drug ineffective" 

Scenario considered LOE as 
"Drug ineffective" 

From day 7 post 2nd dose ( or 3rd 

dose for age 6 months to 
< 5 years) 
Code "Vaccination failure" 

Scenario considered LOE as 
"Vaccination failure" 

Coding lack of efficacy for bivalent booster dose (BNT162b2 + BNT162b2 Omi BA; 
BNT162b2 + BNT162b2 Omi BA.4/BA.5): 

During the reporting interval, BNT162b2 bivalent vaccine was approved for administration 
as a booster dose in individuals > 5 years of age. 

For only cases involving BNT162b2 bivalent vaccine, PT Vaccination failure is coded when 
ALL of the following criteria are met, otherwise PT Drug ineffective is coded. 

o The subject received the appropriate primary series of 2 monovalent doses and the 
bivalent booster dose based on the CDS . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

o At least 7 days have elapsed since administration of the bivalent booster dose. 
o The subject experiences COVID-19 infection (confirmed by laboratory tests or reported 

by HCP). 

Lack of efficacy cases81

Search criteria - PTs Drug ineffective; Vaccination failure. 

• Of the 56,122 cases, 27 cases were determined to be non-contributory and were not 
included in the discussion for the following reasons: 

- 1 case is not considered as true LOE case because the subject developed COVID-19 
infection between days 1-13 from the first dose. 

- 2 cases were invalidated in the safety database after the PSUR DLP. 
- 1 case was not a LOE report (subject did not develop COVID-19 infection). 
- In 23 cases, the LOE PT did not refer to BNT162b2 vaccine. 

Clinical Trial Data 
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There were no lack of efficacy cases in the clinical trial dataset for this reporting period or 
for the reporting period of PSUR #3. 

Post-Authorisation Data 

• Number of cases: 56,095 (BNT162b2 [55,240], BNT162b2 + BNT162b2 Omi BA.1 
[116] and BNT162b2 + BNT162b2 Omi BA.4/BA.5 [739]) (19.8% of 282,992 cases, the 
total PM dataset), compared to 51,028 cases (10.1%) in PSUR #3. The increase in the 
reporting proportion of LOE cases was multifactorial: 

A high number of cases were reported from Austria (40,496 cases in the current 
PSUR), as compared to the previous PSURs (31,629 cases in PSUR #3, 9009 cases in 
PSUR #2 and 204 cases in PSUR #1) due to the active solicitation of LOE cases, 
including retrospective cases, by the Austrian Board of Health starting from August 
2021. Additionally, reviewing Austria cases, it is notable that these case reports, 
although received during the current reporting period, were reflective of events that 
had occurred during earlier vaccination campaigns with BNT162b2 Original. 

- In addition, the epidemiology of the virus has changed since December 2021 in that 
the Omicron variant has become predominant in most regions. The majority of the 
LOE cases received during the current reporting interval involved the monovalent 
vaccine, the efficacy of which against Omicron variants is less than against the 
previous dominant variants of concern. The first approval of BNT162b2 bivalent 
vaccine was received in US on 02 Sep 2022. 

81 LOE cases are assessed according to the definition provided in the EMA corePSUR19 guidance 
(EMA/362988/2021) and classified into confirmed vaccination failure, suspected vaccination failure, and not a 
vaccination failure. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

o At least 7 days have elapsed since administration of the bivalent booster dose. 
o The subject experiences COVID-19  infection (confirmed by laboratory tests or reported 

by HCP). 

Lack of efficacy cases81 

Search criteria - PTs Drug ineffective; Vaccination failure. 

• Of the 56, 1 22 cases, 27 cases were determined to be non-contributory and were not 
included in the discussion for the following reasons: 

1 case is not considered as true LOE case because the subject developed COVID-19  
infection between days 1 - 13  from the first dose. 
2 cases were invalidated in the safety database after the PSUR DLP. 
1 case was not a LOE report (subject did not develop COVID-19 infection). 
In 23 cases, the LOE PT did not refer to BNT162b2 vaccine. 

Clinical Trial Data 

There were no lack of efficacy cases in the clinical trial dataset for this reporting period or 
for the reporting period of PSUR #3. 

Post-Authorisation Data 

• Number of cases: 56,095 (BNT162b2 [55,240], BNT162b2 + BNT162b2 Omi BA. 1 
[1 16] and BNT162b2 + BNT162b2 Omi BA.4/BA.5 [739]) ( 19.8% of282,992 cases, the 
total PM dataset), compared to 51 ,028 cases ( 10. 1  %) in PSUR #3. The increase in the 
reporting proportion of LOE cases was multifactorial: 

A high number of cases were reported from Austria (40,496 cases in the current 
PSUR), as compared to the previous PSURs (31 ,629 cases in PSUR #3, 9009 cases in 
PSUR #2 and 204 cases in PSUR #1) due to the active solicitation of LOE cases, 
including retrospective cases, by the Austrian Board of Health starting from August 
2021 .  Additionally, reviewing Austria cases, it is notable that these case reports, 
although received during the current reporting period, were reflective of events that 
had occurred during earlier vaccination campaigns with BNT162b2 Original. 
In addition, the epidemiology of the virus has changed since December 2021 in that 
the Omicron variant has become predominant in most regions. The majority of the 
LOE cases received during the current reporting interval involved the monovalent 
vaccine, the efficacy of which against Omicron variants is less than against the 
previous dominant variants of concern. The first approval ofBNT162b2 bivalent 
vaccine was received in US on 02 Sep 2022. 

81 LOE cases are assessed according to the definition provided in the EMA corePSURI 9 guidance 
(EMA/362988/2021) and classified into confirmed vaccination failure, suspected vaccination failure, and not a 
vaccination failure . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

- Of note, there are BNT162b2 LOE reports created from AE reports received for 
Nirmatrelvir/Ritonavir (Paxlovid®) based on the BNT162b2 vaccine history reported 
in the cases (AEs reported for Paxlovid in individuals with COVID-19 following 
vaccination with BNT162b2 will be appropriately databased as LOE cases for 
BNT162b2 as well). 

• MC cases (44,659), NMC cases (11,436). 

• Country/region of incidence (≥2%): Austria (40,496), US (5803), France (2393), UK 
(1433), Netherlands (1329); the remaining 4641 cases were distributed among 
61 countries. 

• Subjects' gender: female (31,282), male (23,820) and unknown (993). 

• Subjects' age in years: n = 53,357, range: 1.1 — 103.0, mean: 45.8, median: 45.0. 

• Relevant lack of efficacy events82: 56,095 (Vaccination failure [26,359] and Drug 
ineffective [29,736]). 

• Relevant event seriousness83: all serious. 

Confirmed vaccination failure (25,883 cases) 
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bivalent booster dose administration. Due to the small bivalent dataset, except for the dose 
and latency, the other information (demographics and COVID-19 event related details) was 
presented together for all confirmed vaccination failure cases. 

• Age groups: Child (43), Adolescent (1368), Adult (21,320), Elderly (2948) and 
Unknown (204). 

• Reported COVID-19 infection related events": COVID-19 (25,79285), COVID-19 
pneumonia (82), Breakthrough COVID-19 (30), SARS-CoV-2 test positive (12), and 
Post-acute COVID-19 syndrome (6). 

• Outcome of COVID-19 infection related events: resolved/resolving (1025), resolved with 
sequelae (19), not resolved (712), unknown (24,131), and fatal (35). 

• Of the 25,883 subjects with confirmed vaccination failure, in 213 cases, the COVID-19 
events were severe, resulting in: 

— Hospitalisation (non-fatal/non-life threatening): 163 

82 LOE PTs recorded in the 56,095 cases were Vaccination failure (26,296) and Drug ineffective (29,799). 
Upon review after DLP, some cases were re-assessed: in 95 cases the PT Drug ineffective was reassessed to 
Vaccination failure; and in 32 cases the PT Vaccination failure was reassessed to Drug ineffective. 

83 Includes 1 case where LOE was captured as non-serious and upgraded to serious after the PSUR DLP. 

84 Some cases reported more than 1 PT referring to COVID-19 infection. 

85 Including 1 case where PT Suspected COVID-19 was revised to COVID-19 after DLP. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Of note, there are BNT162b2 LOE reports created from AE reports received for 
Nirmatrelvir/Ritonavir (Paxlovid®) based on the BNT162b2 vaccine history reported 
in the cases (AEs reported for Paxlovid in individuals with COVID-19 following 
vaccination with BNT162b2 will be appropriately databased as LOE cases for 
BNT162b2 as well). 

• MC cases (44,659), NMC cases (1 1 ,436). 
• Country/region of incidence (�2%): Austria (40,496), US (5803), France (2393), UK 

(1433), Netherlands (1329); the remaining 4641 cases were distributed among 
61 countries. 

• Subjects' gender: female (31 ,282), male (23,820) and unknown (993). 
• Subjects' age in years: n = 53,357, range: 1 . 1  - 103.0, mean: 45.8, median: 45.0. 
• Relevant lack of efficacy events82 : 56,095 (Vaccination failure [26,359] and Drug 

ineffective [29,736]). 
• Relevant event seriousness83 : all serious. 

Confirmed vaccination failure (25,883 cases) 

There were 25,883 confirmed vaccination failure cases, including 149 cases involving 
bivalent booster dose administration. Due to the small bivalent dataset, except for the dose 
and latency, the other information (demographics and COVID-19 event related details) was 
presented together for all confirmed vaccination failure cases . 

• Age groups: Child (43), Adolescent ( 1368), Adult (21 ,320), Elderly (2948) and 
Unknown (204). 

• Reported COVID-19 infection related events84: COVID-19 (25,79285), COVID-19 
pneumonia (82), Breakthrough COVID-19 (30), SARS-Co V-2 test positive (12), and 
Post-acute COVID-19 syndrome (6). 

• Outcome of COVID-19 infection related events: resolved/resolving ( 1025), resolved with 
sequelae ( 19), not resolved (712), unknown (24, 131), and fatal (35). 

• Of the 25,883 subjects with confirmed vaccination failure, in 213 cases, the COVID-19  
events were severe, resulting in: 

- Hospitalisation (non-fatal/non-life threatening): 163 

82 LOE PTs recorded in the 56,095 cases were Vaccination failure (26,296) and Drug ineffective (29,799). 
Upon review after DLP, some cases were re-assessed: in 95 cases the PT Drug ineffective was reassessed to 
Vaccination failure; and in 32 cases the PT Vaccination failure was reassessed to Drug ineffective . 

83 Includes 1 case where LOE was captured as non-serious and upgraded to serious after the PSUR DLP. 
84 Some cases reported more than 1 PT referring to COVID-19 infection. 
85 Including 1 case where PT Suspected COVID-19 was revised to COVID-19 after DLP . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

— Disability: 12 
— Life threatening: 5 
— Death: 33. 

Cases involving BNT162b2: 25,734 cases 

Vaccination failure was reported in 25,734 cases, indicative of appropriately and fully 
vaccinated subjects (appropriate series of 2 doses at the appropriate interval [or 3 doses for 
age 6 months to <5 years]), who developed clinical, and laboratory confirmed (e.g., 
COVID-19 PCR test, antigen test) COVID-19 infection, on or after day 7 post second dose 
(or third dose for age 6 months to < 5 years). In 4350 of these 25,734 cases, a booster dose 
was also administered (including 3644 cases with administration of the third dose, 692 cases 
with administration of the fourth dose, and 14 cases with administration of the fifth dose). 

• Time to event onset was known for 24,407 cases; in the remaining 1327 cases, it was 
implied that vaccination failure was reported on or after day 7 post second dose (or third 
dose for age 6 months to < 5 years), however, detailed information was not provided. 

— Time to onset reported after the second dose. 
— day 7 to ≤ 150 days: 15,089 subjects 
— > 151 days to < 617 days: 6046 subjects 
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— Time to onset reported after the third dose. 
— day 1 to < 150 days: 2226 subjects 
— > 151 days to < 501 days: 749 subjects 

— Time to onset reported after the fourth dose. 
— day 1 to ≤ 150 days: 259 subjects 
— > 151 days to < 351 days: 36 subjects 

— Time to onset reported after the fifth dose. 
— 111 days and 197 days: 2 subjects, respectively 

Cases involving BNT162b2 + BNT162b2 Omi BA.1: 6 cases 

Vaccination failure was reported in 6 cases, indicative of appropriately and fully vaccinated 
subjects (appropriate series of 2 monovalent doses and the bivalent booster dose [BNT162b2 
+ BNT162b2 Omi BA.1], at the appropriate interval), who developed clinical, and laboratory 
confirmed (e.g., COVID-19 PCR test, antigen test) COVID-19 infection, on or after day 7 
post administration of the bivalent booster dose. 

— Time to onset after the bivalent booster dose. 
— Day 7 to < 18 days: 6 subjects 

Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA.5: 143 cases 

Vaccination failure was reported in 143 cases, indicative of appropriately and fully 
vaccinated subjects (appropriate series of 2 monovalent doses and the bivalent booster dose 
[BNT162b2 + BNT162b2 Omi BA.4/BA.5], at the appropriate interval), who developed 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

- Disability: 12 
- Life threatening: 5 
- Death: 33. 

Cases involving BNT162b2: 25,734 cases 

Reporting Period 
19 June 2022 through 18 December 2022 

Vaccination failure was reported in 25,734 cases, indicative of appropriately and fully 
vaccinated subjects (appropriate series of 2 doses at the appropriate interval [or 3 doses for 
age 6 months to <5 years]), who developed clinical, and laboratory confirmed (e.g., 
COVID-19 PCR test, antigen test) COVID-19 infection, on or after day 7 post second dose 
(or third dose for age 6 months to < 5 years). In 4350 of these 25,734 cases, a booster dose 
was also administered (including 3644 cases with administration of the third dose, 692 cases 
with administration of the fourth dose, and 14 cases with administration of the fifth dose). 
• Time to event onset was known for 24,407 cases; in the remaining 1327 cases, it was 

implied that vaccination failure was reported on or after day 7 post second dose ( or third 
dose for age 6 months to < 5 years), however, detailed information was not provided. 
- Time to onset reported after the second dose. 

- day 7 to ::; 150 days: 15,089 subjects 
- � 151 days to ::; 617 days: 6046 subjects 

- Time to onset reported after the third dose. 
- day 1 to ::; 150 days: 2226 subjects 
- � 151 days to ::; 501 days: 749 subjects 

- Time to onset reported after the fourth dose. 
- day 1 to ::; 150 days: 259 subjects 
- � 151 days to ::; 351 days: 36 subjects 

- Time to onset reported after the fifth dose. 
- 111 days and 197 days: 2 subjects, respectively 

Cases involving BNT162b2 + BNT162b2 Omi BA.1: 6 cases 
Vaccination failure was reported in 6 cases, indicative of appropriately and fully vaccinated 
subjects (appropriate series of2 monovalent doses and the bivalent booster dose [BNT162b2 
+ BNT162b2 Omi BA.1], at the appropriate interval), who developed clinical, and laboratory 
confirmed (e.g., COVID-19 PCR test, antigen test) COVID-19 infection, on or after day 7 
post administration of the bivalent booster dose. 

- Time to onset after the bivalent booster dose. 
- Day 7 to ::; 18 days: 6 subjects 

Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA.5: 143 cases 
Vaccination failure was reported in 143 cases, indicative of appropriately and fully 
vaccinated subjects (appropriate series of 2 monovalent doses and the bivalent booster dose 
[BNT162b2 + BNT162b2 Omi BA.4/BA.5], at the appropriate interval), who developed 
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clinical, and laboratory confirmed (e.g., COVID-19 PCR test, antigen test) COVID-19 
infection, on or after day 7 post administration of the bivalent booster dose. 

• Time to event onset was known for 63 cases; in the remaining 80 cases, it was implied 
that vaccination failure was reported on or after day 7 post bivalent booster dose 
administration, however, detailed information was not provided. 

— Time to onset after the bivalent booster dose. 
— Day 7 to < 96 days: 63 subjects 

Suspected vaccination failure (763 cases) 

There were 763 suspected vaccination failure cases, including 3 cases involving bivalent 
booster dose administration. Due to the small bivalent dataset, except for the dose and 
latency, the other information (demographics and COVID-19 event related details) was 
presented together for all suspected vaccination failure cases. 

• Age groups: Child (7), Adolescent (17), Adult (468), Elderly (221) and Unknown (50). 

• Reported COVID-19 infection related events84: COVID-19 (486), Suspected COVID-19 
(250), Asymptomatic COVID-19 (19), COVID-19 pneumonia (7), Post-acute COVID-19 
syndrome (7), Breakthrough COVID-19 (3), and Coronavirus infection (1). 
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• Outcome of COVID-19 infection related events: resolved/resolving (170), resolved with 
sequelae (7), not resolved (82), unknown (504), and fatal (10). 

Cases involving BNT162b2: 760 cases 

Lack of efficacy (PTs Drug ineffective or Vaccination failure) was reported in 760 cases, 
wherein the subjects received 2 doses of vaccine (or 3 doses for age 6 months to <5 years) at 
appropriate interval and reported to develop COVID-19 infection on or after day 7 post 
second dose (or 3 doses for age 6 months to <5 years), but laboratory confirmation of the 
infection (e.g., COVID-19 PCR test, antigen test) was not reported or clinical disease was 
unconfirmed (i.e., asymptomatic COVID-19). In 468 of these 760 cases, a booster dose was 
also administered (including 316 cases with administration of the third dose, 150 cases with 
administration of the fourth dose, and 2 cases with administration of the fifth dose). 

• Time to event onset was known for 241 cases; in the remaining 519 cases, it was implied 
that lack of efficacy was reported on or after day 7 post second dose (or third dose for age 
6 months to < 5 years), however, detailed information was not provided. 

— Time to onset reported after the second dose. 
— day 7 to < 150 days: 46 subjects 
— > 151 days to < 589 days: 77 subjects 

— Time to onset reported after the third dose. 
— day 1 to < 150 days: 48 subjects 
— > 151 days to < 357 days: 50 subjects 

CONFIDENTIAL 
Page 249 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.c 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.c 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

clinical, and laboratory confirmed (e.g., COVID-19 PCR test, antigen test) COVID-19 
infection, on or after day 7 post administration of the bivalent booster dose. 
• Time to event onset was known for 63 cases; in the remaining 80 cases, it was implied 

that vaccination failure was reported on or after day 7 post bivalent booster dose 
administration, however, detailed information was not provided. 
- Time to onset after the bivalent booster dose. 

- Day 7 to :S 96 days: 63 subjects 

Suspected vaccination failure (763 cases) 

There were 763 suspected vaccination failure cases, including 3 cases involving bivalent 
booster dose administration. Due to the small bivalent dataset, except for the dose and 
latency, the other information (demographics and COVID-19 event related details) was 
presented together for all suspected vaccination failure cases. 

• Age groups: Child (7), Adolescent ( 17), Adult (468), Elderly (221)  and Unknown (50). 
• Reported COVID-19 infection related events84: COVID-19 ( 486), Suspected COVID-19 

(250), Asymptomatic COVID-19 (19), COVID-19 pneumonia (7), Post-acute COVID-19 
syndrome (7), Breakthrough COVID-19 (3), and Coronavirus infection ( 1 ). 

• Outcome of COVID-19 infection related events: resolved/resolving ( 170), resolved with 
sequelae (7), not resolved (82), unknown (504), and fatal (10). 

Cases involving BNT162b2: 760 cases 
Lack of efficacy (PTs Drug ineffective or Vaccination failure) was reported in 7 60 cases, 
wherein the subjects received 2 doses of vaccine (or 3 doses for age 6 months to <5 years) at 
appropriate interval and reported to develop COVID-19 infection on or after day 7 post 
second dose (or 3 doses for age 6 months to <5 years), but laboratory confirmation of the 
infection (e.g., COVID-19 PCR test, antigen test) was not reported or clinical disease was 
unconfirmed (i.e., asymptomatic COVID-19). In 468 of these 760 cases, a booster dose was 
also administered (including 316 cases with administration of the third dose, 150 cases with 
administration of the fourth dose, and 2 cases with administration of the fifth dose). 

• Time to event onset was known for 241 cases; in the remaining 519 cases, it was implied 
that lack of efficacy was reported on or after day 7 post second dose ( or third dose for age 
6 months to < 5 years), however, detailed information was not provided. 

- Time to onset reported after the second dose. 
- day 7 to :S 150 days: 46 subjects 
- 2:: 151 days to :S 589 days: 77 subjects 

- Time to onset reported after the third dose. 
- day 1 to :S 150 days: 48 subjects 
- 2:: 151  days to :S 357 days: 50 subjects 
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— Time to onset reported after the fourth dose. 
— day 1 to < 150 days: 17 subjects 
— > 151 days to < 182 days: 3 subjects 

Cases involving BNT162b2 + BNT162b2 Omi BA.1: None 

Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA.5: 3 cases 

Lack of efficacy (PTs Drug ineffective or Vaccination failure) was reported in 3 cases, 
wherein the subjects received appropriate series of 2 monovalent doses and the bivalent 
booster dose [BNT162b2 + BNT162b2 Omi BA.4/BA.5] at the appropriate interval, and 
reported to develop COVID-19 infection on or after day 7 post administration of the bivalent 
booster dose, but laboratory confirmation of the infection (e.g., COVID-19 PCR test, antigen 
test) was not reported or clinical disease was unconfirmed (i.e., asymptomatic COVID-19). 

— Time to onset after the bivalent booster dose. 
— Day 7 to < 20 days: 3 subjects 

Not a vaccination failure cases (29,449 cases) 
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There were 29,449 cases assessed as not a vaccination failure, including 703 cases involving 
bivalent booster dose administration (BNT162b2 + BNT162b2 Omi BA.1 [110] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [593]). 

For cases involving the monovalent vaccine, these cases were indicative of occurrence of 
COVID-19 infections: 
- in subjects who experienced COVID-19 infection from day 14 after receipt of the first 

dose to day 6 after receipt of the second dose (or the third dose for age 6 months to 
<5 years); 

in subjects who have not received the appropriate series of 2 doses (or 3 doses for age 
6 months to <5 years) or for whom it was not possible to determine whether they received 
the appropriate series of 2 doses (or 3 doses for age 6 months to <5 years) at the 
appropriate interval; 

in subjects for whom it was not possible to determine how many days have passed since 
the first or second dose administration (or the third dose administration for age 6 months 
to <5 years). 

For cases involving the bivalent vaccine, these cases were indicative of occurrence of 
COVID-19 infections: 
- in subjects who experienced COVID-19 infection before day 7 after receipt of the 

bivalent booster dose; 

- in subjects who have not received the appropriate primary series of 2 monovalent doses 
and/or the bivalent booster dose, or for whom it was not possible to determine whether 
they received the appropriate series at the appropriate interval; 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

- Time to onset reported after the fourth dose. 
- day 1 to ::; 150 days: 17  subjects 
- � 151  days to ::; 182 days: 3 subjects 

Reporting Period 
19 June 2022 through 18 December 2022 

Cases involving BNT162b2 + BNT162b2 Omi BA.1: None 

Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA.5: 3 cases 
Lack of efficacy (PTs Drug ineffective or Vaccination failure) was reported in 3 cases, 
wherein the subjects received appropriate series of2 monovalent doses and the bivalent 
booster dose [BNT162b2 + BNT162b2 Omi BA.4/BA.5] at the appropriate interval, and 
reported to develop COVID-19 infection on or after day 7 post administration of the bivalent 
booster dose, but laboratory confirmation of the infection ( e.g., COVID-19 PCR test, antigen 
test) was not reported or clinical disease was unconfirmed (i.e., asymptomatic COVID-19). 

- Time to onset after the bivalent booster dose. 
- Day 7 to ::; 20 days: 3 subjects 

Not a vaccination failure cases (29,449 cases) 

There were 29,449 cases assessed as not a vaccination failure, including 703 cases involving 
bivalent booster dose administration (BNT162b2 + BNT162b2 Omi BA.1 [ 1 10] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [593]). 

For cases involving the monovalent vaccine, these cases were indicative of occurrence of 
COVID-19 infections: 

in subjects who experienced COVID-19 infection from day 1 4  after receipt of the first 
dose to day 6 after receipt of the second dose ( or the third dose for age 6 months to 
<5 years); 

- in subjects who have not received the appropriate series of 2 doses ( or 3 doses for age 
6 months to <5 years) or for whom it was not possible to determine whether they received 
the appropriate series of 2 doses ( or 3 doses for age 6 months to <5 years) at the 
appropriate interval; 

- in subjects for whom it was not possible to determine how many days have passed since 
the first or second dose administration ( or the third dose administration for age 6 months 
to <5 years). 

For cases involving the bivalent vaccine, these cases were indicative of occurrence of 
COVID-19 infections: 
- in subjects who experienced COVID-19 infection before day 7 after receipt of the 

bivalent booster dose; 

- in subjects who have not received the appropriate primary series of 2 monovalent doses 
and/or the bivalent booster dose, or for whom it was not possible to determine whether 
they received the appropriate series at the appropriate interval; 
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- in subjects for whom it was not possible to determine how many days have passed since 
the bivalent booster dose administration. 

Due to the small bivalent dataset, the information on demographics and COVID-19 event 
related details was presented together for all cases assessed as not a vaccination failure. 

• Age groups: Infant (3), Child (105), Adolescent (442), Adult (22,440), Elderly (5143) 
and Unknown (1316). 

• Reported COVID-19 infection related events84: COVID-19 (27,90586), Suspected 
COVID-19 (1400), COVID-19 pneumonia (84), Asymptomatic COVID-19 (42), 
Breakthrough COVID-19 (40), Post-acute COVID-19 syndrome (24), SARS-CoV-2 test 
positive (12), Multisystem inflammatory syndrome in children (3), SARS-CoV-2 sepsis 
(2), and Coronavirus infection (1) 

• Outcome of COVID-19 infection related events: resolved/resolving (1746), resolved with 
sequelae (67), not resolved (1235), unknown (26,402), and fatal (63). 
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According to the RSI, subjects receiving the monovalent vaccine may not be protected until 
at least 7 days after their second dose of the vaccine (or the third dose for age 6 months to 
<5 years). Similarly, subjects receiving the bivalent booster dose may not be protected until 
at least 7 days after the bivalent booster dose administration. Therefore, for the above 
29,449 cases where lack of efficacy was reported, the reported events may represent signs 
and symptoms of intercurrent or undiagnosed COVID-19 infection or infection in an 
individual who was not fully vaccinated, rather than vaccine ineffectiveness. 

SARS-CoV-2 Variants (6529 cases) 

In 6529 of the 56,095 cases, information on SARS-CoV-2 variants was provided. 

• Delta (India) variant87 (4668 cases88) 

— Product: BNT162b2 (4668) 
Country/region of incidence (>2): Austria (4643), France (7), and Israel (5). 
Lack of efficacy events: Vaccination failure (3214) and Drug ineffective (1454). 
Outcome of COVID-19 infection related events: resolved/resolving (9), not resolved 
(1), unknown (4657), and fatal (1). 

86 Including 1 case where PT COVID-19 treatment was revised to COVID-19 after DLP. 

87 As per WHO Nomenclature (Countries in which earliest samples were documented were additionally 
listed, when applicable). 

88 Includes 15 cases wherein lineage was specified as B.1.617. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19  June 2022 through 1 8  December 2022 

- in subjects for whom it was not possible to determine how many days have passed since 
the bivalent booster dose administration. 

Due to the small bivalent dataset, the information on demographics and COVID-19 event 
related details was presented together for all cases assessed as not a vaccination failure. 

• Age groups: Infant (3), Child (105), Adolescent (442), Adult (22,440), Elderly (5143) 
and Unknown (1316). 

• Reported COVID-19 infection related events84: COVID-19 (27 ,90586), Suspected 
COVID-19 (1400), COVID-19 pneumonia (84), Asymptomatic COVID-19 (42), 
Breakthrough COVID-19 (40), Post-acute COVID-19 syndrome (24), SARS-CoV-2 test 
positive (12), Multisystem inflammatory syndrome in children (3), SARS-CoV-2 sepsis 
(2), and Coronavirus infection (1) 

• Outcome of COVID-19 infection related events: resolved/resolving (1746), resolved with 
sequelae (67), not resolved (1235), unknown (26,402), and fatal (63). 

According to the RSI, subjects receiving the monovalent vaccine may not be protected until 
at least 7 days after their second dose of the vaccine ( or the third dose for age 6 months to 
<5 years). Similarly, subjects receiving the bivalent booster dose may not be protected until 
at least 7 days after the bivalent booster dose administration. Therefore, for the above 
29,449 cases where lack of efficacy was reported, the reported events may represent signs 
and symptoms of intercurrent or undiagnosed COVID-19 infection or infection in an 
individual who was not fully vaccinated, rather than vaccine ineffectiveness. 

SARS-Co V-2 Variants (6529 cases) 

In 6529 of the 56,095 cases, information on SARS-Co V-2 variants was provided . 

• Delta (India) variant87 (4668 cases88) 

- Product: BNT162b2 (4668) 
- Country/region of incidence (>2): Austria (4643), France (7), and Israel (5). 
- Lack of efficacy events: Vaccination failure (3214) and Drug ineffective (1454). 
- Outcome of COVID-19 infection related events: resolved/resolving (9), not resolved 

(1), unknown (4657), and fatal (1). 

86 Including 1 case where PT COVID-19 treatment was revised to COVID-19 after DLP. 
87 As per WHO Nomenclature (Countries in which earliest samples were documented were additionally 

listed, when applicable) . 
88 Includes 15 cases wherein lineage was specified as B .1 .617. 
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• Omicron variant87 (1857 cases89) 

Product: BNT162b2 (1852), BNT162b2 + BNT162b2 Omi BA.1 [1] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [4] 

- Country/region of incidence (>2): Austria (1654), Canada (116), Germany (29), 
France, US (13 each), Israel (9), Romania (8), and Italy (3) 

- Lack of efficacy events: Vaccination failure (1403) and Drug ineffective (454). 
- Outcome of COVID-19 infection related events84: resolved/resolving (26), resolved 

with sequelae (1), not resolved (2), unknown (1828), and fatal (1). 

• Alpha (UK) variant87 (4 cases) 

- Product: BNT162b2 (4) 
- Country/region of incidence: Belgium (2), France and Italy (1 each) 
- Lack of efficacy events: Vaccination failure (1) and Drug ineffective (3). 
- Outcome of COVID-19 infection related events: not resolved (1), unknown (3). 

Literature 
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) Review of the literature identified significant new information with regards to the use of 

BNT162b2 and lack of therapeutic efficacy. 

Conclusion 

No new safety signals have emerged based on a review of these cases. 

16.3.5. Update on Special Patient Populations 

In the PRAC AR of the PSUR #3, the following request was made: For future PSURs in the 
section `Update on special patient populations, the use in frail patients with co-morbidities, 
and/or interactions with other vaccines should only be included and discussed in the PSUR if 
the reporting pattern changes and/or there is a safety issue/signal. 

Response 

Upon review of the incremental data of cases reported in frail patients with comorbidities 
and/or interactions with other vaccines, no new safety issues/signals or reporting pattern 
changes were detected. These populations have been removed from the populations discussed 
in Section 16.3.5. Update on Special Patient Populations of the PSUR. 

The following commitment was included in the Medsafe AR of the PSUR#3: In future safety 
reports, the sponsor should commit to presenting data on number and type of adverse events 
reported in <5 year olds after dose 1, 2 and 3. We note the majority of the current safety 

S9 Includes 3 cases where both Delta and Omicron variants were reported. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

• Omicron variant87 (1857 cases89) 

Reporting Period 
19 June 2022 through 18 December 2022 

- Product: BNT162b2 (1852), BNT162b2 + BNT162b2 Omi BA.I [1] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [4] 

- Country/region of incidence (>2): Austria (1654), Canada (116), Germany (29), 
France, US (13 each), Israel (9), Romania (8), and Italy (3) 

- Lack of efficacy events: Vaccination failure (1403) and Drug ineffective (454). 
- Outcome of COVID-19 infection related events84: resolved/resolving (26), resolved 

with sequelae (1), not resolved (2), unknown (1828), and fatal (1). 

• Alpha (UK) variant87 (4 cases) 

- Product: BNT162b2 (4) 
- Country/region of incidence: Belgium (2), France and Italy (1 each) 
- Lack of efficacy events: Vaccination failure (1) and Drug ineffective (3). 
- Outcome of COVID-19 infection related events: not resolved (1 ), unknown (3). 

Literature 

Review of the literature identified significant new information with regards to the use of 
BNT162b2 and lack of therapeutic efficacy. 

Conclusion 

No new safety signals have emerged based on a review of these cases . 

16.3.5. Update on Special Patient Populations 

In the PRAC AR of the PSUR #3, the following request was made: For future PSURs in the 
section 'Update on special patient populations ', the use in frail patients with co-morbidities, 
and/or interactions with other vaccines should only be included and discussed in the PSUR if 
the reporting pattern changes and/or there is a safety issue/signal. 

Response 

Upon review of the incremental data of cases reported in frail patients with comorbidities 
and/or interactions with other vaccines, no new safety issues/signals or reporting pattern 
changes were detected. These populations have been removed from the populations discussed 
in Section 16.3.5. Update on Special Patient Populations of the PSUR. 

The following commitment was included in the Medsafe AR of the PSUR#3: In future safety 
reports, the sponsor should commit to presenting data on number and type of adverse events 
reported in <5 year olds after dose 1, 2 and 3. We note the majority of the current safety 

89 Includes 3 cases where both Delta and Omicron variants were reported . 
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data presented in this PSUR in children <5 years of age are likely to be situations where the 
child has been administered an off-label product (ie, not the marron cap). Future reports 
should make a distinction between ADRs reported in <5 year olds following the 3 mcg 
maroon cap formulation vs given another product not approved for this age group. Safety 
Reports should continue to be submitted." 

Response 

Please refer to Section 16.3.5.2.1 for a general overview of paediatric subjects aged 6 months 
through less than 5 years and to Section 9.2.2 for medication errors reported in this 
population. 
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The following commitment was included in the PRAC updated AR for var1014: The MAH 
will submit the following safety data the next PSUR: The MAH has committed to continue to 
closely monitor emerging trends or findings, while further data on the age group 5-11 years 
of age and booster are being collected within the EU context. The MAH is expected to 
continue monitor and better quantify the risk of myocarditis and pericarditis in the 5-11 
years of age group and following the booster dose(s) and discuss any relevant findings in the 
upcoming PSUR. The Rapporteur should be notified immediately in case of unexpected 
findings or trends." 

Response 

Please refer to Section 16.3.5.2.2 for a general overview of paediatric subjects aged 5 through 
less than 12 years and to Section 16.3.1.1.1 and to Section 16.3.1.1.2 for myocarditis and 
pericarditis reported in this population. 

As part of the approval letter for the emergency use of Tozinameran - COVID-19 mRNA 
vaccine (nucleoside modified) - COMIRNATY®, the WHO requested the MAH to present 
the outcome of the cases of pregnancy observed in the clinical studies. 

Response 

Please refer to Section 16.3.5.3 Use in Pregnant/Lactating Women for a general overview of 
the use of BNT162b2 in this population. 

Any new data identified during the reporting interval for use of BNT162b2 by special patient 
populations is analysed below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

data presented in this PSUR in children <5 years of age are likely to be situations where the 
child has been administered an off-label product (ie, not the marron cap). Future reports 
should make a distinction between ADRs reported in <5 year olds following the 3 mcg 
maroon cap formulation vs given another product not approved for this age group. Safety 
Reports should continue to be submitted." 

Response 

Please refer to Section 16.3.5.2.1 for a general overview of paediatric subjects aged 6 months 
through less than 5 years and to Section 9.2.2 for medication errors reported in this 
population. 

The following commitment was included in the PRAC updated AR for var1014: The MAH 
will submit the following safety data the next PSUR: The MAH has committed to continue to 
closely monitor emerging trends or findings, while further data on the age group 5-11 years 
of age and booster are being collected within the EU context. The MAH is expected to 
continue monitor and better quantify the risk of myocarditis and pericarditis in the 5-11 
years of age group and following the booster dose(s) and discuss any relevant findings in the 
upcoming PSUR. The Rapporteur should be notified immediately in case of unexpected 
findings or trends." 

Response 

Please refer to Section 16.3.5.2.2 for a general overview of paediatric subjects aged 5 through 
less than 12 years and to Section 16.3 .1.1.1 and to Section 16.3 .1.1.2 for myocarditis and 
pericarditis reported in this population. 

As part of the approval letter for the emergency use of Tozinameran - COVID-19 mRNA 
vaccine (nucleoside modified) - COMIRNATY®, the WHO requested the MAH to present 
the outcome of the cases of pregnancy observed in the clinical studies. 

Response 

Please refer to Section 16.3.5.3 Use in Pregnant/Lactating Women for a general overview of 
the use ofBNT162b2 in this population. 

Any new data identified during the reporting interval for use ofBNT162b2 by special patient 
populations is analysed below. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

16.3.5.1. Use in Elderly Patients 

Clinical Trial Data 

• Number of cases: 82 (BNT162b2 [66], blinded therapy [15], BNT162b2s01 [1]) (26.5% 
of 309 cases in the total CT dataset), compared to 211 cases (31.6%) retrieved in the 
PSUR #3. 
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• Country/region of incidence: US (77), Argentina (2), Brazil, Germany, Israel (1 each). 

• Subjects' gender: female (28), male (54). 

• Subjects' age in years: n = 82, range: 65 — 87, mean: 73.8, median: 74.0. 

• Medical history (n = 74): the most frequently (>10) reported medical conditions included 
the following HLGTs: Vascular hypertensive disorders (42), Lipid metabolism disorders 
(32), Joint disorders (24), Glucose metabolism disorders (incl diabetes mellitus) (23), 
Bronchial disorders (excl neoplasms), Prostatic disorders (excl infections and 
inflammations) (16 each), Appetite and general nutritional disorders (15), 
Gastrointestinal motility and defaecation conditions (14), Allergic conditions (13), Bone 
and joint therapeutic procedures (12), Cardiac arrhythmias, Coronary artery disorders, 
Musculoskeletal and connective tissue disorders NEC (11 each), Depressed mood 
disorders and disturbances, Vascular therapeutic procedures (10 each). 

• COVID-19 Medical history: None. 

• Co-suspect medications (n = 1): dabigatran (1). 

• Number of events: 95. 

• Most frequently (≥3) reported PTs: Cardiac failure congestive (5), Atrial fibrillation (4), 
Cardiac arrest, Condition aggravated, Prostate cancer (3 each). 

• None of the 95 events were assessed as related to BNT162b2, blinded therapy, or 
BNT162b2s01 by the investigator and Sponsor. 

• Time to event onset63: n = 85, range: from <24 hours to 708 days, median: 175 days. 

— <24 hours: 1 event; 
- 8-14 days: 3 events; 
- 15-30 days: 1 event; 
- 31-181 days: 38 events (6 of which had a fatal outcome); 
— >182 days: 42 events. (7 of which had a fatal outcome). 

• Event outcome: fatal (14), resolved/resolving (55), resolved with sequelae (7), not 
resolved (19). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

16.3.5.1. Use in Elderly Patients 
Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 82 (BNT162b2 [66], blinded therapy [15], BNT162b2s01 [1]) (26.5% 
of 309 cases in the total CT dataset), compared to 211 cases (31.6%) retrieved in the 
PSUR #3. 

• Country/region of incidence: US (77), Argentina (2), Brazil, Germany, Israel (I each). 
• Subjects' gender: female (28), male (54). 
• Subjects' age in years: n = 82, range: 65 -87, mean: 73.8, median: 74.0. 
• Medical history (n = 74): the most frequently (2:10) reported medical conditions included 

the following HLGTs: Vascular hypertensive disorders (42), Lipid metabolism disorders 
(32), Joint disorders (24), Glucose metabolism disorders (incl diabetes mellitus) (23), 
Bronchial disorders (excl neoplasms), Prostatic disorders (excl infections and 
inflammations) (16 each), Appetite and general nutritional disorders (15), 
Gastrointestinal motility and defaecation conditions (14), Allergic conditions (13), Bone 
and joint therapeutic procedures (12), Cardiac arrhythmias, Coronary artery disorders, 
Musculoskeletal and connective tissue disorders NEC (11 each), Depressed mood 
disorders and disturbances, Vascular therapeutic procedures (IO each). 

• COVID-19 Medical history: None. 
• Co-suspect medications (n = 1): dabigatran (1) . 
• Number of events: 95 . 
• Most frequently (2:3) reported PTs: Cardiac failure congestive (5), Atrial fibrillation (4), 

Cardiac arrest, Condition aggravated, Prostate cancer (3 each). 
• None of the 95 events were assessed as related to BNT162b2, blinded therapy, or 

BNT162b2s01 by the investigator and Sponsor. 

• Time to event onset63 : n = 85, range: from <24 hours to 708 days, median: 175 days. 

- <24 hours: 1 event; 
- 8-14 days: 3 events; 
- 15-30 days: 1 event; 
- 31-181 days: 38 events ( 6 of which had a fatal outcome); 
- 2:182 days: 42 events. (7 of which had a fatal outcome). 

• Event outcome: fatal (14), resolved/resolving (55), resolved with sequelae (7), not 
resolved (19). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Post-Authorisation Data 

• Number of cases: 37,070 (BNT162b2 [34,504], BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [2064], BNT162b2 + BNT162b2 Omi BA.1 [950]) (13.1% of 282,992 cases 
in the total PM dataset), compared to 56,584 cases (11.1%) retrieved in the PSUR #3. 
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• MC cases (20,336), NMC cases (16,734). 

• Country/region of incidence (>300): Austria (7772), Germany (4730), US (3905), 
Sweden (3416), France (2966), Denmark (2240), Japan (2018), UK (1359), 
Belgium (1075), Poland (965), Spain (770), Netherlands (684), Australia (606), 
Italy (491), Norway (459), Philippines (410), Canada (395), Portugal (355), 
Finland (350), Slovenia (336), Slovakia (325); the remaining 1443 cases were distributed 
among 48 countries. 

• Subjects' gender: female (21,599), male (14,119), unknown (1352). 

• Subjects' age in years: n = 35,556, range: 65 — 111, mean: 73.3, median: 72.0. 

• Medical history (n = 12,718); the most frequently (>500) reported medical conditions 
included the following HLGTs: Vascular hypertensive disorders (4384), Allergic 
conditions (1910), Glucose metabolism disorders (incl diabetes mellitus) (1688), 
Bronchial disorders (excl neoplasms) (1270), Lipid metabolism disorders (1184), Joint 
disorders (1080), Thyroid gland disorders (976), Cardiac arrhythmias (966), General 
system disorders NEC (944), Therapeutic procedures and supportive care NEC (876), 
Epidermal and dermal conditions (730), Lifestyle issues (724), Coronary artery 
disorders (704), Gastrointestinal motility and defaecation conditions (668), Central 
nervous system vascular disorders (561). 

• COVID-19 Medical history (n = 986): COVID-19 (854), Suspected COVID-19 (98), 
Post-acute COVID-19 syndrome (15), COVID-19 pneumonia (12), Asymptomatic 
COVID-19, Exposure to SARS-CoV-2 (9 each), Coronavirus infection (4), SARS-CoV-2 
test positive (3), COVID-19 treatment, SARS-CoV-2 antibody test positive (1 each). 

• Co-suspect medications (n = 2660); the most frequently (>10) reported co-suspect 
medications included COVID-19 vaccine (784), elasomeran (647), COVID-19 vaccine 
NRVV AD (516), influenza vaccine inact SAG 4V (152), influenza vaccine (149), 
influenza vaccine inact SPLIT 4V (101), adalimumab (73), COVID-19 vaccine NRVV 
AD26 (23), apixaban (19), influenza vaccine inact SPLIT 3V, mepolizumab, 
pneumococcal vaccine (17 each), pneumococcal polysaccharide vaccine 23-valent (15), 
upadacitinib (13), varicella zoster vaccine RGE (10). 

• Number of events: 106,670; the most frequently (>1000) reported events included 
COVID-19 (7941), Drug ineffective (5247), Inappropriate schedule of product 
administration (4691), Fatigue (3186), Pyrexia (3108), Vaccination failure (3069), 
Headache (2768), Off label use (2758), Myalgia (2354), Arthralgia (2163), Immunisation 
(1886), Interchange of vaccine products (1867), Pain in extremity (1761), Vaccination 
site pain (1685), Malaise (1679), Dizziness (1495), Nausea (1302), Chills (1293), 
Dyspnoea (1229), Pain (1179), Asthenia, (1163), Rash (1088). 

• Event seriousness: serious (43,338), non-serious (63,380). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 37,070 (BNT162b2 [34,504], BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [2064], BNT162b2 + BNT162b2 Omi BA.I [950]) (13.1% of282,992 cases 
in the total PM dataset), compared to 56,584 cases (11.1 %) retrieved in the PSUR #3. 

• MC cases (20,336), NMC cases (16,734). 
• Country/region of incidence (>300): Austria (7772), Germany (4730), US (3905), 

Sweden (3416), France (2966), Denmark (2240), Japan (2018), UK (1359), 
Belgium (1075), Poland (965), Spain (770), Netherlands (684), Australia (606), 
Italy (491), Norway (459), Philippines (410), Canada (395), Portugal (355), 
Finland (350), Slovenia (336), Slovakia (325); the remaining 1443 cases were distributed 
among 48 countries. 

• Subjects' gender: female (21,599), male (14,119), unknown (1352). 
• Subjects' age in years: n = 35,556, range: 65 - 111, mean: 73.3, median: 72.0. 
• Medical history (n = 12,718); the most frequently (�500) reported medical conditions 

included the following HLGTs: Vascular hypertensive disorders (4384), Allergic 
conditions (1910), Glucose metabolism disorders (incl diabetes mellitus) (1688), 
Bronchial disorders (excl neoplasms) (1270), Lipid metabolism disorders (1184), Joint 
disorders (1080), Thyroid gland disorders (976), Cardiac arrhythmias (966), General 
system disorders NEC (944), Therapeutic procedures and supportive care NEC (876), 
Epidermal and dermal conditions (730), Lifestyle issues (724), Coronary artery 
disorders (704), Gastrointestinal motility and defaecation conditions (668), Central 
nervous system vascular disorders (561). 

• COVID-19 Medical history (n = 986): COVID-19 (854), Suspected COVID-19 (98), 
Post-acute COVID-19 syndrome (15), COVID-19 pneumonia (12), Asymptomatic 
COVID-19, Exposure to SARS-CoV-2 (9 each), Coronavirus infection (4), SARS-CoV-2 
test positive (3), COVID-19 treatment, SARS-CoV-2 antibody test positive (1 each) . 

• Co-suspect medications (n = 2660); the most frequently (�10) reported co-suspect 
medications included COVID-19 vaccine (784), elasomeran (647), COVID-19 vaccine 
NRVV AD (516), influenza vaccine inact SAG 4V (152), influenza vaccine (149), 
influenza vaccine inact SPLIT 4V (101), adalimumab (73), COVID-19 vaccine NRVV 
AD26 (23), apixaban (19), influenza vaccine inact SPLIT 3V, mepolizumab, 
pneumococcal vaccine (17 each), pneumococcal polysaccharide vaccine 23-valent (15), 
upadacitinib (13), varicella zoster vaccine RGE (10). 

• Number of events: 106,670; the most frequently (�1000) reported events included 
COVID-19 (7941), Drug ineffective (5247), Inappropriate schedule of product 
administration (4691), Fatigue (3186), Pyrexia (3108), Vaccination failure (3069), 
Headache (2768), Off label use (2758), Myalgia (2354), Arthralgia (2163), Immunisation 
(1886), Interchange of vaccine products (1867), Pain in extremity (1761), Vaccination 
site pain (1685), Malaise (1679), Dizziness (1495), Nausea (1302), Chills (1293), 
Dyspnoea (1229), Pain (1 179), Asthenia, (1163), Rash (1088). 

• Event seriousness: serious (43,338), non-serious (63,380) . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Time to event onset63: n = 71,452, range: from <24 hours to 617 days, median: 2 days. 

— <24 hours: 23,948 events (376 of which had a fatal outcome); 
— 1 day: 10,489 events (229 of which had a fatal outcome); 

2-7 days: 11,248 events (273 of which had a fatal outcome); 
8-14 days: 3763 events (89 of which had a fatal outcome); 
15-30 days: 3602 events (94 of which had a fatal outcome); 
31-181 days: 15,309 events (195 of which had a fatal outcome); 
>182 days: 3093 events (195 of which had a fatal outcome). 

• Event outcome: fatal (2111), resolved/resolving (28,289), resolved with sequelae (2570), 
not resolved (22,812), unknown (51,084). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in elderly subjects. 

Conclusion 
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were noted between the elderly dataset and the non-elderly dataset, apart from the following 
PTs for which the reporting proportion was notably higher in the elderly population 
compared to the non-elderly population: Off label use (7.4% versus 2.8%) and 
Immunisation (5.1% versus 0.7%). 

The interval data reviewed did not identify any new safety information regarding the use of 
BNT162b2 in elderly subjects. 

16.3.5.2. Use in Paediatric Patients 

Search criteria - Paediatric cases are identified as cases where the Age Range derived field 
value for the patient is "Less than or equal to 17 years". Cases indicative of exposure to the 
vaccine during the mother's pregnancy or through breastfeeding were excluded. 

— Of the 12,762 cases, 2 cases were determined to be non-contributory and were not 
included in the discussion because the subjects were older than 17 years. 

16.3.5.2.1. Paediatric Subjects <5 Years of Age 

Clinical Trial Data 

• Number of cases: 62 (blinded therapy [30], and BNT162b2 [32]), originated from clinical 
studies C4591007, C4591007-OPENLABEL and C4591024 (20.1% of 309 cases, the 
total CT dataset), compared to 62 cases (9.3%) retrieved in the PSUR #3. 

• Country/region of incidence: US (35), Poland (15), Brazil, Spain (5 each), and Finland 
(2). 

• Subjects' gender: female (30), male (32). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Time to event onset63 : n = 71,452, range: from <24 hours to 617 days, median: 2 days. 
- <24 hours: 23,948 events (376 of which had a fatal outcome); 
- 1 day: 10,489 events (229 of which had a fatal outcome); 
- 2-7 days: 11,248 events (273 of which had a fatal outcome); 
- 8-14 days: 3763 events (89 of which had a fatal outcome); 
- 15-30 days: 3602 events (94 of which had a fatal outcome); 
- 31-181 days: 15,309 events (195 of which had a fatal outcome); 
- 2::182 days: 3093 events (195 of which had a fatal outcome). 

• Event outcome: fatal (2111), resolved/resolving (28,289), resolved with sequelae (2570), 
not resolved (22,812), unknown (51,084). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in elderly subjects. 

Conclusion 

No significant differences in the reporting proportion of the most frequently reported AEs 
were noted between the elderly dataset and the non-elderly dataset, apart from the following 
PTs for which the reporting proportion was notably higher in the elderly population 
compared to the non-elderly population: Off label use (7.4% versus 2.8%) and 
Immunisation (5.1 % versus 0.7%). 

The interval data reviewed did not identify any new safety information regarding the use of 
BNT162b2 in elderly subjects. 

16.3.5.2. Use in Paediatric Patients 
Search criteria - Paediatric cases are identified as cases where the Age Range derived field 
value for the patient is "Less than or equal to 17 years". Cases indicative of exposure to the 
vaccine during the mother's pregnancy or through breastfeeding were excluded. 

- Of the 12,762 cases, 2 cases were determined to be non-contributory and were not 
included in the discussion because the subjects were older than 17 years. 

16.3.5.2.1. Paediatric Subjects <5 Years of Age 
Clinical Trial Data 

• Number of cases: 62 (blinded therapy [30], and BNT162b2 [32]), originated from clinical 
studies C4591007, C4591007-OPENLABEL and C4591024 (20.1% of309 cases, the 
total CT dataset), compared to 62 cases (9.3%) retrieved in the PSUR #3 . 

• Country/region of incidence: US (35), Poland (15), Brazil, Spain (5 each), and Finland 
(2). 

• Subjects' gender: female (30), male (32) . 
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• Subjects' age in years: n = 62, range: 058 — 4, mean: 2.3, median: 2.0. 

• Medical history (n = 33); the most frequently (≥2) reported included Asthma (6), 
Bronchiolitis (5), Eczema (4), Diarrhoea, Food allergy (3 each), Bronchial 
hyperreactivity, Clostridium difficile infection, Cough, Dermatitis atopic, Seasonal 
allergy, Ventricular septal defect, Vomiting, and Wheezing (2 each). 

• COVID-19 Medical history (n = 3): COVID-19 (3). 

• Co-suspect medications: None. 

• PTs (n = 76); PTs reported in more than 1 case: Pneumonia, Respiratory syncytial virus 
infection (6 each), Bronchiolitis (4), Adenovirus infection, Respiratory syncytial virus 
bronchiolitis (3 each), Asthma, COVID-19, Fall, Gastroenteritis viral, Immune 
thrombocytopenia, Kawasaki's disease, Lower respiratory tract infection viral, and 
Rhinovirus infection (2 each). 

• All events were assessed as unrelated to BNT162b2 or blinded therapy. 

• Time to event onset63: n = 74, range: from <24 hours to 236 days, median: 90 days. 

— <24 hours: 2 events; 
— 2-7 days: 1 event; 
- 8-14 days: 3 events; 
- 15-30 days: 5 events; 
— 31-298 days: 63 events. 

• Duration of relevant events64: n = 63, range: <24 hours to 43 days, median: 7 days. 

— <24 hours: 2 events; 
- 1 day: 5 events; 
— 2-7 days: 29 events; 
- 8-14 days: 9 events; 
- 15-43 days: 18 events. 

• Event outcome: resolved/resolving (68), not resolved (7), resolved with sequelae (1). 

Post-Authorisation Data 

• Number of cases: 606 (BNT162b2 [592], BNT162b2 + BNT162b2 Omi BA.1 [1] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [24])67 (0.2% of 282,992 cases, the total PM 
dataset), compared to 275 cases (0.5%) retrieved in the PSUR #3. 

• MC cases (456), NMC cases (150). 

• Country/region of incidence: US (497), Germany (22), Australia (16), Japan (14), Brazil 
(11), Iraq, Taiwan, Province of China (10 each), Belgium, Canada, Costa Rica, Poland (3 
each); the remaining 14 cases were distributed among 10 countries. 

• Subjects' gender: female (228), male (298) and unknown (80). 

• Subjects' age in years: n = 595, range: 0.04 - 4.92, mean: 2.7, median: 3.0. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Subjects' age in years: n = 62, range: 0.58 -4, mean: 2.3, median: 2.0. 
• Medical history (n = 33); the most frequently (�2) reported included Asthma (6), 

Bronchiolitis (5), Eczema (4), Diarrhoea, Food allergy (3 each), Bronchial 
hyperreactivity, Clostridium difficile infection, Cough, Dermatitis atopic, Seasonal 
allergy, Ventricular septal defect, Vomiting, and Wheezing (2 each). 

• COVID-19 Medical history (n = 3): COVID-19 (3). 
• Co-suspect medications: None. 
• PTs (n = 76); PTs reported in more than 1 case: Pneumonia, Respiratory syncytial virus 

infection (6 each), Bronchiolitis (4), Adenovirus infection, Respiratory syncytial virus 
bronchiolitis (3 each), Asthma, COVID-19, Fall, Gastroenteritis viral, Immune 
thrombocytopenia, Kawasaki's disease, Lower respiratory tract infection viral, and 
Rhinovirus infection (2 each). 

• All events were assessed as unrelated to BNT162b2 or blinded therapy. 
• Time to event onset63 : n = 74, range: from <24 hours to 236 days, median: 90 days. 

- <24 hours: 2 events; 
- 2-7 days: 1 event; 
- 8-14 days: 3 events; 
- 15-30 days: 5 events; 
- 31-298 days: 63 events. 

• Duration of relevant events64
: n = 63, range: <24 hours to 43 days, median: 7 days. 

- <24 hours: 2 events; 
- 1 day: 5 events; 
- 2-7 days: 29 events; 
- 8-14 days: 9 events; 

15-43 days: 18 events . 

• Event outcome: resolved/resolving (68), not resolved (7), resolved with sequelae (1). 

Post-Authorisation Data 

• Number of cases: 606 (BNTI 62b2 [592], BNTI 62b2 + BNTI 62b2 Omi BA.I [1] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [24])67 (0.2% of282,992 cases, the total PM 
dataset), compared to 275 cases (0.5%) retrieved in the PSUR #3. 

• MC cases (456), NMC cases (150). 
• Country/region of incidence: US (497), Germany (22), Australia (16), Japan (14), Brazil 

(11), Iraq, Taiwan, Province of China (10 each), Belgium, Canada, Costa Rica, Poland (3 
each); the remaining 14 cases were distributed among 10 countries. 

• Subjects' gender: female (228), male (298) and unknown (80). 
• Subjects' age in years: n = 595, range: 0.04 - 4.92, mean: 2.7, median: 3.0 . 
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• Medical history (n = 58); the most frequently (≥2) reported medical conditions included 
Autism spectrum disorder (6), Asthma, Food allergy, Hypersensitivity, Seasonal allergy 
(4 each), Ear infection, Eczema, Nasal congestion, Otitis media (3 each), Atrioventricular 
septal defect, Bronchitis, Cardiac disorder, Dermatitis atopic, Febrile convulsion, 
Hyperacusis, Influenza, Lung disorder, Milk allergy, Obesity, Trisomy 21 (2 each). 

• COVID-19 Medical history (n = 15): COVID-19 (15). 

• Co-suspect medications (n = 50); the most frequently (≥3) reported included influenza 
vaccine (23), elasomeran (9), diphtheria/pertussis/polio/tetanus vaccine, 
measles/mumps/rubella vaccine, measles/mumps/rubella/varicella vaccine (8 each), 
hepatitis A vaccine (7), varicella zoster vaccine (5), and polio vaccine (3). 

• Number of events: 1455. 

o Most frequently reported PTs (≥2) in subjects <6 months (n = 49): Product 
administered to patient of inappropriate age (13), Pyrexia (5), Off label use, 
Vaccination site swelling (3 each), Arthralgia, Overdose, Pain in extremity, 
Product use issue, Vaccination site erythema (2 each) 

o Most frequently reported PTs (≥3) in subjects 6 months through 4 years (n = 
1406): 

o Following dose 1 
■ Formulation 3 mcg (Maroon cap) (n = 213): Overdose (36), Product 

preparation error (18), Product preparation issue (17), Poor quality 
product administered (15), Product administration error (13), Product 
use issue (11), Off label use (10), Product administered at 
inappropriate site (8), COVID-19 (5), Drug ineffective, Underdose (4 
each), Cough, Expired product administered, Nasal congestion, 
Pyrexia, Vomiting (3 each) 

■ Formulation other/unknown (n = 418): Product administered to patient 
of inappropriate age (98), Overdose (67), Pyrexia (21), Product 
administered at inappropriate site (16), Product use issue (11), 
Vomiting, Wrong product administered (8 each), Diarrhoea, Fatigue, 
Rash, Vaccination error (6 each), Headache, Rhinorrhoea (5 each), 
Cough, Decreased appetite (4 each), Abdominal pain, Dyspnoea, 
Urticaria (3 each) 

o Following dose 2 
■ Formulation 3 mcg (Maroon cap) (n = 176): Poor quality product 

administered (28), Overdose (22), Product administration error (20), 
Inappropriate schedule of product administration, Product preparation 
error (13 each), Product preparation issue (10), Product administered 
at inappropriate site (8), Pyrexia (7), Expired product administered, 
Interchange of vaccine products, Off label use, Product temperature 
excursion issue (6 each), Wrong product administered (4) 

■ Formulation other/unknown (n = 124): Product administered to patient 
of inappropriate age (26), Overdose (25), Off label use, Pyrexia (7 
each), Inappropriate schedule of product administration, Interchange 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Medical history (n = 58); the most frequently (2::2) reported medical conditions included 
Autism spectrum disorder (6), Asthma, Food allergy, Hypersensitivity, Seasonal allergy 
(4 each), Ear infection, Eczema, Nasal congestion, Otitis media (3 each), Atrioventricular 
septal defect, Bronchitis, Cardiac disorder, Dermatitis atopic, Febrile convulsion, 
Hyperacusis, Influenza, Lung disorder, Milk allergy, Obesity, Trisomy 21 (2 each). 

• COVID-19 Medical history (n = 15): COVID-19 (15). 
• Co-suspect medications (n = 50); the most frequently (2::3) reported included influenza 

vaccine (23), elasomeran (9), diphtheria/pertussis/polio/tetanus vaccine, 
measles/mumps/rubella vaccine, measles/mumps/rubella/varicella vaccine (8 each), 
hepatitis A vaccine (7), varicella zoster vaccine (5), and polio vaccine (3). 

• Number of events: 1 455. 

o Most frequently reported PTs (2::2) in subjects <6 months (n = 49): Product 
administered to patient of inappropriate age (13), Pyrexia (5), Off label use, 
Vaccination site swelling (3 each), Arthralgia, Overdose, Pain in extremity, 
Product use issue, Vaccination site erythema (2 each) 

o Most frequently reported PTs (2::3) in subjects 6 months through 4 years (n = 
1 406): 

o Following dose 1 
■ Formulation 3 mcg (Maroon cap) (n = 213): Overdose (36), Product 

preparation error ( 18), Product preparation issue (17), Poor quality 
product administered ( 15), Product administration error ( 13), Product 
use issue ( 1 1  ), Off label use ( 10), Product administered at 
inappropriate site (8), COVID-19 (5), Drug ineffective, Underdose (4 
each), Cough, Expired product administered, Nasal congestion, 
Pyrexia, Vomiting (3 each) 

■ Formulation other/unknown (n = 418): Product administered to patient 
of inappropriate age (98), Overdose (67), Pyrexia (21), Product 
administered at inappropriate site ( 16), Product use issue ( 1 1  ), 
Vomiting, Wrong product administered (8 each), Diarrhoea, Fatigue, 
Rash, Vaccination error (6 each), Headache, Rhinorrhoea (5 each), 
Cough, Decreased appetite ( 4 each), Abdominal pain, Dyspnoea, 
Urticaria (3 each) 

o Following dose 2 
■ Formulation 3 mcg (Maroon cap) ( n = 176): Poor quality product 

administered (28), Overdose (22), Product administration error (20), 
Inappropriate schedule of product administration, Product preparation 
error ( 13  each), Product preparation issue ( 10), Product administered 
at inappropriate site (8), Pyrexia (7), Expired product administered, 
Interchange of vaccine products, Off label use, Product temperature 
excursion issue (6 each), Wrong product administered (4) 

■ Formulation other/unknown (n = 124): Product administered to patient 
of inappropriate age (26), Overdose (25), Off label use, Pyrexia (7 
each), Inappropriate schedule of product administration, Interchange 
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of vaccine products (5 each), Poor quality product administered, 
Wrong product administered (3 each) 

o Following dose 3 
■ Formulation 3 mcg (Maroon cap) (n = 63): Inappropriate schedule of 

product administration (21), Poor quality product administered, 
Product administration error (10 each), Product preparation error (5), 
Overdose (4), Off label use (3) 

■ Formulation other/unknown (n = 67): Product administered to patient 
of inappropriate age (16), Overdose (14), Off label use (5), 
Inappropriate schedule of product administration, Product 
administered at inappropriate site, Product use issue (3 each) 

o Following dose other/unknown 
■ Formulation 3 mcg (Maroon cap) (n = 159): Poor quality product 

administered (44), Product administration error (31), Overdose (21), 
Product temperature excursion issue (12), Product preparation error, 
Product preparation issue (11 each), Expired product administered (4), 
Pyrexia (3) 

■ Formulation other/unknown (n = 186): Product administered to patient 
of inappropriate age (58), Overdose (47), Off label use, Poor quality 
product administered (7 each), Product use issue, Pyrexia, Wrong 
product administered (6 each), Product administration error (4), 
Incorrect route of product administration (3) 

• Event seriousness: serious (121), non-serious (1334). 

• Time to event onset63: n = 992, range: from <24 hours to 196 days, median: <1 day. 

— <24 hours: 820 events; 
— 1 day: 83 events; 
— 2-7 days: 59 events; 
— 8-14 days: 8 events; 
— 15-196 days: 22 events. 

• Duration of relevant events64: n = 66, range: from <24 hours to 24 days, median: 3 days. 

— <24 hours: 11 events; 

— 1 day: 14 events; 
— 2-7 days: 27 events; 
— 8-14 days: 9 events; 
— 15-24 days: 5 events. 

• Event outcome: fatal (7), resolved/resolving (232), not resolved (78), resolved with 
sequelae (7), unknown (1131). 

Fatal cases (3) 

— Age: 7 months (1), 2 years (2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

of vaccine products (5 each), Poor quality product administered, 
Wrong product administered (3 each) 

o Following dose 3 
■ Formulation 3 mcg (Maroon cap) (n = 63): Inappropriate schedule of 

product administration (21 ), Poor quality product administered, 
Product administration error (10 each), Product preparation error (5), 
Overdose (4), Off label use (3) 

■ Formulation other/unknown (n = 67): Product administered to patient 
of inappropriate age (16), Overdose (14), Off label use (5), 
Inappropriate schedule of product administration, Product 
administered at inappropriate site, Product use issue (3 each) 

o Following dose other/unknown 
■ Formulation 3 mcg (Maroon cap) (n = 159): Poor quality product 

administered (44), Product administration error (31), Overdose (21), 
Product temperature excursion issue (12), Product preparation error, 
Product preparation issue (11 each), Expired product administered (4), 
Pyrexia (3) 

■ Formulation other/unknown (n = 186): Product administered to patient 
of inappropriate age (58), Overdose (47), Off label use, Poor quality 
product administered (7 each), Product use issue, Pyrexia, Wrong 
product administered (6 each), Product administration error (4), 
Incorrect route of product administration (3) 

• Event seriousness: serious (121), non-serious (1334). 
• Time to event onset63 : n = 992, range: from <24 hours to 196 days, median: <1 day. 

- <24 hours: 820 events; 
- 1 day: 83 events; 
- 2-7 days: 59 events; 
- 8-14 days: 8 events; 
- 15-196 days: 22 events. 

• Duration of relevant events64: n = 66, range: from <24 hours to 24 days, median: 3 days. 

- <24 hours: 11 events; 
- 1 day: 14 events; 
- 2-7 days: 27 events; 

8-14 days: 9 events; 
- 15-24 days: 5 events. 

• Event outcome: fatal (7), resolved/resolving (232), not resolved (78), resolved with 
sequelae (7), unknown ( 1 131) . 

Fatal cases (3) 
- Age: 7 months (1 ), 2 years (2) . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

— MC case (1), NMC cases (2). 
— Gender: males (2), unknown (1). 
- Country: US (2), Taiwan, Province of China (1). 
— Fatal PTs (7): Death, Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth 

haemorrhage, Pneumonia, Pulmonary oedema (1 each). 
— Medical history (n = 1): Nasopharyngitis (1). 

The 3 fatal cases are summarised below: 

— In 1 case9° (NMC) reporting only Death as the fatal AE, neither cause of death nor 
information on autopsy was provided. The limited information provided prevented any 
meaningful assessment. 

- In the remaining 2 cases (1 MC and 1 NMC90) reporting the following fatal PTs Ear 
haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage, Pneumonia, 
Pulmonary oedema (1 each), no confounding factors have been identified; therefore, a 
causality between the vaccination and the occurrence of the fatalities cannot be ruled 
out, based on the temporal relationship, although no laboratory data or autopsy results 
provided evidence of a causal relationship. 
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) 16.3.5.2.2. Paediatric Subjects ≥5 Years and < 11 Years of Age 

Clinical Trial Data 

• Number of cases: 34 (blinded therapy [9] and BNT162b2 [25]), originated from clinical 
studies C4591007, C4591007-OPENLABEL and C4591024 (11.0% of 309 cases, the 
total CT dataset), compared to 25 cases (3.7%) retrieved in the PSUR #3. 

• Country/region of incidence: US (19), Brazil (7), Finland (4), Poland (3), and Germany 
(1). 

• Subjects' gender: female (16), male (18). 

• Subjects' age in years: n = 34, range: 5 — 11, mean: 8.1, median: 9.0. 

• Medical history (n = 27); the most frequently (≥2) reported medical conditions included 
Asthma, Renal transplant (4 each), Gastrostomy, Seasonal allergy (3 each), Conductive 
deafness, Cystostomy, Eustachian tube dysfunction, Febrile convulsion, 
Gastrooesophageal reflux disease, Generalised anxiety disorder, Heart transplant, 
Medical device implantation, Myringotomy, Obstructive nephropathy, Rhinitis allergic, 
and Seizure (2 each). 

• COVID-19 Medical history: none. 

• Co-suspect medications: none. 

After DLP, the case reporting Death and the case reporting the fatal PTs Ear haemorrhage, Epistaxis, 
Eye haemorrhage, Mouth haemorrhage have been made invalid since the reporter had no first-hand knowledge 
of the reported events. 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

- MC case (1 ), NMC cases (2). 
- Gender: males (2), unknown (1). 
- Country: US (2), Taiwan, Province of China (1 ). 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

- Fatal PTs (7): Death, Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth 
haemorrhage, Pneumonia, Pulmonary oedema (1 each). 

- Medical history (n = 1): Nasopharyngitis (1). 

The 3 fatal cases are summarised below: 

- In 1 case90 (NMC) reporting only Death as the fatal AE, neither cause of death nor 
information on autopsy was provided. The limited information provided prevented any 
meaningful assessment. 

- In the remaining 2 cases (1 MC and 1 NMC90) reporting the following fatal PTs Ear 
haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage, Pneumonia, 
Pulmonary oedema (1 each), no confounding factors have been identified; therefore, a 
causality between the vaccination and the occurrence of the fatalities cannot be ruled 
out, based on the temporal relationship, although no laboratory data or autopsy results 
provided evidence of a causal relationship. 

16.3.5.2.2. Paediatric Subjects �5 Years and � 11 Years of Age 
Clinical Trial Data 

• Number of cases: 34 (blinded therapy [9] and BNT162b2 [25]), originated from clinical 
studies C4591007, C4591007-OPENLABEL and C4591024 (11.0% of309 cases, the 
total CT dataset), compared to 25 cases (3.7%) retrieved in the PSUR #3. 

• Country/region of incidence: US (19), Brazil (7), Finland (4), Poland (3), and Germany 
(1). 

• Subjects' gender: female (16), male (18) . 
• Subjects' age in years: n = 34, range: 5 -11, mean: 8.1, median: 9.0. 
• Medical history (n = 27); the most frequently (�2) reported medical conditions included 

Asthma, Renal transplant (4 each), Gastrostomy, Seasonal allergy (3 each), Conductive 
deafness, Cystostomy, Eustachian tube dysfunction, Febrile convulsion, 
Gastrooesophageal reflux disease, Generalised anxiety disorder, Heart transplant, 
Medical device implantation, Myringotomy, Obstructive nephropathy, Rhinitis allergic, 
and Seizure (2 each). 

• COVID-19 Medical history: none. 
• Co-suspect medications: none . 

90 After DLP, the case reporting Death and the case reporting the fatal PTs Ear haemorrhage, Epistaxis, 
Eye haemorrhage, Mouth haemorrhage have been made invalid since the reporter had no first-hand knowledge 
of the reported events . 
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• PTs (42): Seizure, Urinary tract infection (3 each), Appendicitis (2), Abdominal abscess, 
Abdominal pain, Acute kidney injury, Anaemia, Anaphylactic reaction, Asthma, 
Asthmatic crisis, Balanoposthitis, Clostridium difficile colitis, Disruptive mood 
dysregulation disorder, Epilepsy, Escherichia infection, Facial bones fracture, Femur 
fracture, Gastroenteritis, Hydrocele, Hypertension, Hypoglycaemia, Influenza like illness, 
Kidney transplant rejection, Lower limb fracture, Narcolepsy, Phimosis, Pneumonia, 
Procedural failure, Respiratory arrest, Respiratory syncytial virus infection, Respiratory 
tract infection, Sickle cell anaemia with crisis, Sinusitis, Sleep apnoea syndrome, Suicidal 
ideation, Tethered cord syndrome, and Urinary retention (1 each). 

• All events were assessed as unrelated to BNT162b2 or blinded therapy. 

• Time to event onset63: n = 41, range: 15 days to 345 days, median: 117.5 days. 

— <1 24 hours: 0 events; 
- 1 day: 0 events; 
— 2-14 days: 0 events; 
- 15-30 days: 3 events; 
- 31-90 days: 7 events; 
— 91-345 days: 31 events. 
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) • Duration of relevant events64: n = 30, range: <24 hours to 201 days, median 3 days. 

— <24 hours: 2 events; 
- 1 day: 4 events; 
— 2-7 days: 18 events; 
- 8-201 days: 6 events. 

• Event outcome: resolved/resolving (32), resolved with sequelae (4), not resolved (6). 

Post-Authorisation Data 

• Number of cases: 4983 (BNT162b2 [4798], BNT162b2 + BNT162b2 Omi BA.1 [12] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [295])67(1.8% of 282,992 cases, the total PM 
dataset), compared to 9605 cases (1.9%) retrieved in the PSUR #3. 

• MC cases (4104), NMC cases (879). 

• Country/region of incidence (≥2%): US (2064), Philippines (799), Malaysia (513), Japan 
(496), Spain (147), Australia (124), Taiwan, Province of China (123), and Canada (109). 

• Subjects' gender: female (1961), male (1933) and unknown (1089). 

• Subjects' age in years: n = 4273, range: 5 — 11.42, mean: 8.1, median: 8.0. 

• Medical history (n = 284); the most frequently (≥5) reported medical conditions included 
Asthma (49), Hypersensitivity (25), Food allergy (24), Attention deficit hyperactivity 
disorder (15), Rhinitis allergic (14), Obesity, Seasonal allergy (11 each), Autism 
spectrum disorder (10), Dermatitis atopic, Epilepsy (9 each), Cystic fibrosis (8), 
Abdominal pain, Constipation, Eczema, Non-tobacco user (7 each), Allergy to animal, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• PTs ( 42): Seizure, Urinary tract infection (3 each), Appendicitis (2), Abdominal abscess, 
Abdominal pain, Acute kidney injury, Anaemia, Anaphylactic reaction, Asthma, 
Asthmatic crisis, Balanoposthitis, Clostridium difficile colitis, Disruptive mood 
dysregulation disorder, Epilepsy, Escherichia infection, Facial bones fracture, Femur 
fracture, Gastroenteritis, Hydrocele, Hypertension, Hypoglycaemia, Influenza like illness, 
Kidney transplant rejection, Lower limb fracture, Narcolepsy, Phimosis, Pneumonia, 
Procedural failure, Respiratory arrest, Respiratory syncytial virus infection, Respiratory 
tract infection, Sickle cell anaemia with crisis, Sinusitis, Sleep apnoea syndrome, Suicidal 
ideation, Tethered cord syndrome, and Urinary retention (1 each). 

• All events were assessed as unrelated to BNT162b2 or blinded therapy. 
• Time to event onset63 : n = 41, range: 15 days to 345 days, median: 117.5 days. 

- <1 24 hours: 0 events; 
- 1 day: 0 events; 
- 2-14 days: 0 events; 
- 15-30 days: 3 events; 
- 31-90 days: 7 events; 
- 91-345 days: 31 events. 

• Duration of relevant events64
: n = 30, range: <24 hours to 201 days, median 3 days. 

- <24 hours: 2 events; 
- 1 day: 4 events; 
- 2-7 days: 18 events; 

8-201 days: 6 events . 

• Event outcome: resolved/resolving (32), resolved with sequelae (4), not resolved (6). 

Post-Authorisation Data 

• Number of cases: 4983 (BNT162b2 [ 4798], BNT162b2 + BNT162b2 Omi BA. I [12] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [295])67(1.8% of 282,992 cases, the total PM 
dataset), compared to 9605 cases (1.9%) retrieved in the PSUR #3. 

• MC cases (4104), NMC cases (879). 
• Country/region of incidence (�2%): US (2064), Philippines (799), Malaysia (513), Japan 

(496), Spain ( 147), Australia (124), Taiwan, Province of China (123), and Canada (109). 
• Subjects' gender: female (1961), male (1933) and unknown (1089). 
• Subjects' age in years: n = 4273, range: 5 - 11.42, mean: 8.1, median: 8.0. 
• Medical history (n = 284); the most frequently (�5) reported medical conditions included 

Asthma (49), Hypersensitivity (25), Food allergy (24), Attention deficit hyperactivity 
disorder (15), Rhinitis allergic (14), Obesity, Seasonal allergy (11 each), Autism 
spectrum disorder (10), Dermatitis atopic, Epilepsy (9 each), Cystic fibrosis (8), 
Abdominal pain, Constipation, Eczema, Non-tobacco user (7 each), Allergy to animal, 
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Type 1 diabetes mellitus (6 each), Drug hypersensitivity, Hypertension, Mite allergy, 
Premature baby, Rash, and Urticaria (5 each). 

• COVID-19 Medical history (n = 61): COVID-19 (52), Suspected COVID-19 (6), 
Coronavirus infection, Coronavirus test positive, and Exposure to SARS-CoV-2 (1 each). 

• Co-suspect medications (n = 124); the most frequently (>5) reported included influenza 
vaccine (93), diphtheria/pertussis/tetanus vaccine (19), HPV vaccine (17), hepatitis A 
vaccine, hepatitis B vaccine (6 each), and meningococcal vaccine A/C/Y/W conj (tet tox) 
(5). 

• Number of events: 10,602. 

• Event seriousness: serious (1666), non-serious (8938). 

• Most frequently reported PTs (>3% of cases): Poor quality product administered (955), 
Expired product administered (809), Pyrexia (717), Product administration error (690), 
Overdose (435), Vaccination site pain (351), Product preparation error (306), Product 
administered to patient of inappropriate age (279), Headache (275), Vomiting (267), Rash 
(245), Product temperature excursion issue (214), Inappropriate schedule of product 
administration (165), and Cough (149). 

• Time to event onset63: n = 6949, range: from <24 hours to 368 days, median: <24 hours. 

— <24 hours: 4534 events; 
- 1 day: 871 events; 
— 2-7 days: 650 events; 
- 8-14 days: 196 events; 

15-30 days: 180 events; 
31-60 days: 150 events; 

- 61-385 days: 368 events. 

• Duration of relevant events64: n = 1070, range: from <24 hours to 203 days, median 
1 day. 

— <24 hours: 217 events; 
- 1 day: 323 events; 
- 2-7 days: 381 events; 
- 8-14 days: 67 events; 
- 15-203 days: 82 events. 

• Relevant event outcome: resolved/resolving (3803), resolved with sequelae (21), not 
resolved (554), fatal (39), unknown (6192). 

Fatal cases (18) 

— Age: 5 years (2), 6 years (2), 7 years (3), 8 years (3), 9 years (1), 10 years (3), 11 years 
(2), unknown (2). 
MC cases (12), NMC cases (6). 

- Gender: females (11), males (5), unknown (2). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Type 1 diabetes mellitus (6 each), Drug hypersensitivity, Hypertension, Mite allergy, 
Premature baby, Rash, and Urticaria (5 each). 

• COVID-19 Medical history (n = 61): COVID-19 (52), Suspected COVID-19 (6), 
Coronavirus infection, Coronavirus test positive, and Exposure to SARS-CoV-2 (1 each). 

• Co-suspect medications (n = 124); the most frequently (2::5) reported included influenza 
vaccine (93), diphtheria/pertussis/tetanus vaccine (19), HPV vaccine (17), hepatitis A 
vaccine, hepatitis B vaccine (6 each), and meningococcal vaccine A/CN/W conj (tet tox) 
(5). 

• Number of events: 10,602. 
• Event seriousness: serious (1666), non-serious (8938). 
• Most frequently reported PTs (>3% of cases): Poor quality product administered (955), 

Expired product administered (809), Pyrexia (717), Product administration error (690), 
Overdose (435), Vaccination site pain (351), Product preparation error (306), Product 
administered to patient of inappropriate age (279), Headache (275), Vomiting (267), Rash 
(245), Product temperature excursion issue (214), Inappropriate schedule of product 
administration (165), and Cough (149). 

• Time to event onset63 : n = 6949, range: from <24 hours to 368 days, median: <24 hours. 
- <24 hours: 4534 events; 
- 1 day: 871 events; 
- 2-7 days: 650 events; 

8-14 days: 196 events; 
- 15-30 days: 180 events; 
- 31-60 days: 150 events; 
- 61-385 days: 368 events. 

• Duration ofrelevant events64
: n = 1070, range: from <24 hours to 203 days, median 

1 day . 

- <24 hours: 217 events; 
- 1 day: 323 events; 
- 2-7 days: 381 events; 
- 8-14 days: 67 events; 
- 15-203 days: 82 events. 

• Relevant event outcome: resolved/resolving (3803), resolved with sequelae (21), not 
resolved (554), fatal (39), unknown (6192). 

Fatal cases (18) 
- Age: 5 years (2), 6 years (2), 7 years (3), 8 years (3), 9 years (1), 10 years (3), 11 years 

(2), unknown (2). 
MC cases (12), NMC cases (6) . 

- Gender: females (11), males (5), unknown (2). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

- Country: Philippines (11), Japan, US (2 each), Brazil, Malaysia, and Taiwan, Province 
of China (1 each). 

- Fatal PTs (58); the most frequently (≥ 2) reported AEs included Death, Pyrexia (5 
each), Cardiac arrest, Headache, Seizure, and Vomiting (2 each). 

— Medical history (n = 2): Asthma, Colitis ulcerative, Coronavirus test negative, 
Coronavirus test positive, Cough, Exanthema subitem, Febrile convulsion, Influenza, 
Nasopharyngitis, Pyrexia, Rash, Rhinitis allergic, Seizure, Status epilepticus, Thyroid 
cancer, and Thyroid operation (1 each). 

The 18 fatal cases are summarised below: 

- In 5 cases (1 MC and 4 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided. The limited information provided 
prevented any meaningful assessment. 
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- In the remaining 13 cases (11 MC and 2 NMC) reporting the following fatal PTs 
Pyrexia (5), Cardiac arrest, Headache, Seizure, Vomiting (2 each), Abdominal pain, 
Altered state of consciousness, Brain death, Brain herniation, Brain oedema, Cardio-
respiratory arrest, COVID-19, Depressed level of consciousness, Diarrhoea, Dyspnoea, 
Encephalopathy, Hepatorenal syndrome, Immune thrombocytopenia, Malaise, Multiple 
organ dysfunction syndrome, Myocarditis, Nasopharyngitis, Pulseless electrical 
activity, Rash, Sepsis, and Septic shock (1 each), no confounding factors have been 
identified. In most cases (10) the limited information available does not allow a 
medically meaningful assessment; in the remaining cases (3) a causality between the 
vaccination and the occurrence of the fatalities cannot be ruled out. 

16.3.5.2.3. Paediatric Subjects ≥12 Years of Age 

Clinical Trial Data 

• Number of cases: 11 (BNT162b2 [5] and blinded therapy [6]) originated from Protocol 
C4591001-OPEN LABEL (4), C4591007 (4), C4591007-OPEN LABEL (1), and 
C4591031(2) (3.6% of 309 cases, the total CT dataset), compared to 15 cases (2.2%) 
retrieved in the PSUR #3. 

• Country/region of incidence: US (10) and Mexico (1). 
• Subjects' gender: female (6) and male (5). 
• Subjects' age in years: n = 11, range: 12 — 15, mean: 13.5, median: 14.0. 
• Medical history (n = 5); the most frequently (≥2) reported medical conditions included 

Depression and Seasonal allergy (2 each). 
• COVID-19 Medical history: None. 
• Co-suspect medications: None. 
• PTs (14): Suicidal ideation (2), Abdominal migraine, Asthenia, Concussion, Condition 

aggravated, Epiphyseal fracture, Migraine, Ovarian cyst, Pharyngitis, 
Rhabdomyosarcoma, Road traffic accident, Sleep apnoea syndrome, and Suicide attempt 
(1 each). 

All events were assessed as unrelated to BNT162b2 or blinded therapy. 

CONFIDENTIAL 
Page 263 

� 
(9 
-

...... 
� 
C"') 
...... 
C"') 
C'\I 
0 
C'\I 

I 

.0 
Q) 

I 

r---
...... 
C: 
0 
"C 

� 
a. 
a. 

"C 

� 
a. 
a. 

...... 
GO 
.0 

a, 
...... 
Q) 
r--­
r---
...... 
0 
a, 
0 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

- Country: Philippines (11 ), Japan, US (2 each), Brazil, Malaysia, and Taiwan, Province 
of China (1 each). 

- Fatal PTs (58); the most frequently (2:: 2) reported AEs included Death, Pyrexia (5 
each), Cardiac arrest, Headache, Seizure, and Vomiting (2 each). 

- Medical history (n = 2): Asthma, Colitis ulcerative, Coronavirus test negative, 
Coronavirus test positive, Cough, Exanthema subitem, Febrile convulsion, Influenza, 
Nasopharyngitis, Pyrexia, Rash, Rhinitis allergic, Seizure, Status epilepticus, Thyroid 
cancer, and Thyroid operation (1 each). 

The 18 fatal cases are summarised below: 

- In 5 cases (1 MC and 4 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided. The limited information provided 
prevented any meaningful assessment. 

- In the remaining 13 cases (11 MC and 2 NMC) reporting the following fatal PTs 
Pyrexia (5), Cardiac arrest, Headache, Seizure, Vomiting (2 each), Abdominal pain, 
Altered state of consciousness, Brain death, Brain herniation, Brain oedema, Cardio­
respiratory arrest, COVID-19, Depressed level of consciousness, Diarrhoea, Dyspnoea, 
Encephalopathy, Hepatorenal syndrome, Immune thrombocytopenia, Malaise, Multiple 
organ dysfunction syndrome, Myocarditis, Nasopharyngitis, Pulseless electrical 
activity, Rash, Sepsis, and Septic shock (1 each), no confounding factors have been 
identified. In most cases (10) the limited information available does not allow a 
medically meaningful assessment; in the remaining cases (3) a causality between the 
vaccination and the occurrence of the fatalities cannot be ruled out. 

16.3.5.2.3. Paediatric Subjects 2:12 Years of Age 
Clinical Trial Data 

• Number of cases: 11 (BNT162b2 [5] and blinded therapy [6]) originated from Protocol 
C4591001-OPEN LABEL (4), C4591007 (4), C4591007-OPEN LABEL (1), and 
C4591031 (2) (3.6% of309 cases, the total CT dataset), compared to 15 cases (2.2%) 
retrieved in the PSUR #3. 

• Country/region of incidence: US (10) and Mexico (1). 
• Subjects' gender: female (6) and male (5). 
• Subjects' age in years: n = 11, range: 12 - 15, mean: 13.5, median: 14.0. 
• Medical history (n = 5); the most frequently (2::2) reported medical conditions included 

Depression and Seasonal allergy (2 each). 
• COVID-19 Medical history: None. 
• Co-suspect medications: None. 
• PTs (14): Suicidal ideation (2), Abdominal migraine, Asthenia, Concussion, Condition 

aggravated, Epiphyseal fracture, Migraine, Ovarian cyst, Pharyngitis, 
Rhabdomyosarcoma, Road traffic accident, Sleep apnoea syndrome, and Suicide attempt 
(1 each) . 

All events were assessed as unrelated to BNT162b2 or blinded therapy . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Time to event onset63: n = 9, range: from 21 days to 422 days, median: 86 days. 

— <24 hours to 14 days: 0 events; 
- 15-30 days: 2 events; 
- 31-60 days: 1 event; 
- 61-90 days: 2 events; 
— 91-422 days: 4 events. 

• Duration of relevant eventsm: n = 7, range: from 4 days to 63 days, median 14 days. 

— 4 days: 2 events; 
- 5-14 days: 2 events; 
- 15-63 days: 3 events. 

• Event outcome: fatal (1), resolved/resolving (9), resolved with sequelae (4). 

Post-Authorisation Data 
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• Number of cases: 7064 (BNT162b2 [6885], BNT162b2 + BNT162b2 Omi BA.1 [78] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [196])67 (2.5% of 282,992 cases, the total PM 
dataset), compared to 21,945 cases (4.3%) retrieved in the PSUR #3. 

• MC cases (4818), NMC cases (2246). 

• Country/region of incidence (>2%): Austria (1904), France (672), Philippines (576), US 
(565), Sweden (542), Germany (344), Japan (286), Mexico (229), Poland (176), Spain 
(175), Iraq (163), Taiwan, Province of China (160), and UK (156). 

• Subjects' gender: female (3719), male (3028) and unknown (317). 

• Subjects' age in years: n = 6857, range: 12 - 17, mean: 14.8, median: 15.0. 

• Medical history (n = 827); the most frequently (>15) reported medical conditions 
included Asthma (115), Hypersensitivity, Seasonal allergy (68 each), Food allergy (47), 
Attention deficit hyperactivity disorder (29), Autism spectrum disorder (26), Drug 
hypersensitivity, Mite allergy (25 each), Headache, Obesity (23 each), Epilepsy (22), 
Allergy to animal (21), Illness, Migraine (16 each), Dermatitis atopic, Non-tobacco user, 
and Rhinitis allergic (15 each). 

• COVID-19 Medical history (n = 247): COVID-19 (221), Suspected COVID-19 (22), 
Post-acute COVID-19 syndrome (3), Exposure to SARS-CoV-2 (2), and Coronavirus 
infection (1). 

• Co-suspect medications (n = 127); the most frequently (>5) reported co-suspect 
medications included COVID-19 vaccine (65), influenza vaccine (28), HPV vaccine (11), 
and elasomeran (5). 

• Number of events: 19,068. 

• Relevant event seriousness: serious (7806), non-serious (11,271). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Time to event onset63 : n = 9, range: from 21 days to 422 days, median: 86 days. 

- <24 hours to 1 4  days: 0 events; 
- 15-30 days: 2 events; 
- 31-60 days: 1 event; 
- 61-90 days: 2 events; 
- 91-422 days: 4 events. 

• Duration of relevant events64: n = 7, range: from 4 days to 63 days, median 1 4  days. 

- 4 days: 2 events; 
- 5-14 days: 2 events; 
- 15-63 days: 3 events. 

• Event outcome: fatal ( 1  ), resolved/resolving (9), resolved with sequelae ( 4). 

Post-Authorisation Data 

• Number of cases: 7064 (BNT162b2 [6885], BNT162b2 + BNT162b2 Omi BA. 1 [78] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [196])67 (2.5% of282,992 cases, the total PM 
dataset), compared to 21 ,945 cases (4.3%) retrieved in the PSUR #3. 

• MC cases (4818), NMC cases (2246). 
• Country/region of incidence (>2%): Austria (1904), France (672), Philippines (576), US 

(565), Sweden (542), Germany (344), Japan (286), Mexico (229), Poland (176), Spain 
(175), Iraq (163), Taiwan, Province of China (1 60), and UK ( 156). 

• Subjects' gender: female (3719), male (3028) and unknown (317). 
• Subjects' age in years: n = 6857, range: 12 - 17, mean: 14.8, median: 15.0. 
• Medical history (n = 827); the most frequently (2:15) reported medical conditions 

included Asthma ( 1 1 5), Hypersensitivity, Seasonal allergy (68 each), Food allergy (47), 
Attention deficit hyperactivity disorder (29), Autism spectrum disorder (26), Drug 
hypersensitivity, Mite allergy (25 each), Headache, Obesity (23 each), Epilepsy (22), 
Allergy to animal (21 ), Illness, Migraine (16 each), Dermatitis atopic, Non-tobacco user, 
and Rhinitis allergic (15 each). 

• COVID-19 Medical history (n = 247): COVID-19 (221), Suspected COVID-19 (22), 
Post-acute COVID-19 syndrome (3), Exposure to SARS-CoV-2 (2), and Coronavirus 
infection ( 1 ). 

• Co-suspect medications (n = 127); the most frequently (2:5) reported co-suspect 
medications included COVID-19 vaccine (65), influenza vaccine (28), HPV vaccine (11), 
and elasomeran (5). 

• Number of events: 19,068 . 
• Relevant event seriousness: serious (7806), non-serious (11,271). 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

• Most frequently reported PTs (≥2%): COVID-19 (1783), Vaccination failure (1375), 
Pyrexia (1060), Headache (887), Fatigue (502), Vaccination site pain (497), Inappropriate 
schedule of product administration (491), Drug ineffective (452), Dizziness (433), and 
Nausea (384). 

• Time to event onset63: (n = 15,003), range: from <24 hours to 700 days, median: 1 day. 

<24 hours: 5432 events; 
1 day: 2663 events; 

— 2-7 days: 1482 events; 
- 8-14 days: 357 events; 
- 15-30 days: 571 events; 
- 31-90 days: 1444 events; 
— 91-181 days: 2540 days; 

182-700 days: 514 events. 
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• Duration of relevant events64: n = 2318, range: <24 hours to 512 days, median 2 days. 

<24 hours: 441 events; 
1 day: 610 events; 
2-7 days: 893 events; 
8-14 days: 149 events; 
15-30 days: 83 events; 

- 31-512 days: 142 events. 

• Relevant event outcome: fatal (73), resolved/resolving (6266), not resolved (2979), 
resolved with sequelae (176), unknown (9599). 

Fatal cases (28) 

Age: 12 years (3), 13 years (1), 14 years (5), 15 years (3), 16 years (8), 17 years (7), 
unknown (1). 
MC cases (21), NMC cases (7). 
Gender: females (11), males (16), unknown (1). 

- Country (≥ 2): Philippines (9), Australia, Germany, Ireland, Taiwan, Province of China, 
and UK (2 each). 
Fatal PTs (73); the most frequently (≥ 3) reported AEs included Pyrexia (6), Abdominal 
pain, Death (4 each), Dyspnoea, and Myalgia (3 each). 

— Medical history (n = 6): Obesity (2), Acute stress disorder, Addison's disease, Asthma, 
Disturbance in attention, Epilepsy, Flashback, Neonatal asphyxia, Nightmare, Oral 
contraception, Patient isolation, and Psychological abuse (1 each). 

The 28 fatal cases are summarised below: 

— In 3 cases (1 MC and 2 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided. The time to fatal event onset is 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

• Most frequently reported PTs (�2%): COVID-19 (1783), Vaccination failure (1375), 
Pyrexia (1060), Headache (887), Fatigue (502), Vaccination site pain (497), Inappropriate 
schedule of product administration (491), Drug ineffective (452), Dizziness (433), and 
Nausea (384). 

• Time to event onset63 : (n = 15,003), range: from <24 hours to 700 days, median: 1 day. 
- <24 hours: 5432 events; 
- 1 day: 2663 events; 
- 2-7 days: 1482 events; 
- 8-14 days: 357 events; 
- 15-30 days: 571 events; 
- 31-90 days: 1444 events; 
- 91-181 days: 2540 days; 
- 182-700 days: 514 events. 

• Duration of relevant events64: n = 2318, range: <24 hours to 512 days, median 2 days. 
- <24 hours: 441 events; 
- 1 day: 610 events; 
- 2-7 days: 893 events; 

8-14 days: 149 events; 
- 15-30 days: 83 events; 

31-512 days: 142 events. 

• Relevant event outcome: fatal (73), resolved/resolving (6266), not resolved (2979), 
resolved with sequelae (176), unknown (9599). 

Fatal cases (28) 

- Age: 12 years (3), 13 years (1), 14 years (5), 15 years (3), 16 years (8), 17 years (7), 
unknown (1). 

- MC cases (21 ), NMC cases (7). 
- Gender: females (11), males (16), unknown (1). 
- Country (� 2): Philippines (9), Australia, Germany, Ireland, Taiwan, Province of China, 

and UK (2 each). 
- Fatal PTs (73); the most frequently (� 3) reported AEs included Pyrexia (6), Abdominal 

pain, Death (4 each), Dyspnoea, and Myalgia (3 each). 
- Medical history (n = 6): Obesity (2), Acute stress disorder, Addison's disease, Asthma, 

Disturbance in attention, Epilepsy, Flashback, Neonatal asphyxia, Nightmare, Oral 
contraception, Patient isolation, and Psychological abuse (1 each). 

The 28 fatal cases are summarised below: 

- In 3 cases (1  MC and 2 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided. The time to fatal event onset is 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

available in 2 cases: 6 days and 190 days (1 each). The limited information provided 
prevented any meaningful assessment. 

— In 4 cases, the underlying medical conditions could have predisposed to the occurrence 
of the fatal AEs: 

o MC case; age: 16 years; gender: female; fatal PTs: Pulmonary embolism, Dizziness, 
Disease recurrence, Deep vein thrombosis, occurred 2 days after the dose 3 
(booster) of BNT162b2; medical history: obesity, oral contraception; autopsy 
revealed pulmonary embolism. Forensic pathology examination revealed fresh clot 
material tamping out in the left central pulmonary artery and loosely lying clots in 
places in the peripheral pulmonary artery on the right, a wall-adherent blood clot 
that had started to be cleared was found in the lobe artery of the left upper lobe. In 
this respect, in the case of the subject's clots in the pulmonary arteries may have 
spread before the booster vaccination. 

o MC case; age: 14 years; gender: female; fatal PTs: Cardiac arrest, Circulatory 
collapse, Dyspnoea, occurred 10 days after the 1st dose of BNT162b2; medical 
history: asthma; autopsy: unknown if performed. 
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days after the 3rd dose of BNT162b2); medical history: obesity; concomitant 
medication: oral contraception; autopsy results: due to wall adherent blood clots 
found in one lower lobe artery it can be concluded that the clots must have been 
existing before the booster vaccination. With obesity in context with intake of oral 
contraceptive drug, 2 risk factors were present regarding the occurrence of 
thromboembolic events. A relation between death and booster vaccination is not 
assumed. 

o MC case; age: 14 years; gender: male; fatal PTs Encephalitis viral, Brain oedema, 
Encephalopathy (onset date not provided; dose number of BNT162b2 unknown); 
medical history: Addison's disease. Autopsy results: provisional anatomical 
diagnosis of profound adrenal pathology consistent with Addison's disease, cause 
of death was massive brain oedema due to viral encephalitis. 

- In the remaining 21 cases (16 MC and 5 NMC) reporting the following fatal PTs 
Pyrexia (6), Abdominal pain (4), Myalgia (3), Dyspnoea, Haematemesis, Vomiting (2 
each), Adverse event following immunisation, Arthralgia, Asthenia, Asthma, 
Bradycardia, Calculus bladder, Cardiac arrest, Cardio-respiratory arrest, Chest pain, 
Chills, Cold sweat, COVID-19, Death, Dengue fever, Diarrhoea, Encephalitis post 
immunisation, Epistaxis, Fatigue, General physical health deterioration, Headache, 
Immunisation, Infection, Malaise, Muscular weakness, Myocardial infarction, 
Myocarditis, Oedema, Off label use, Pain, Platelet count decreased, Pneumatosis 
intestinalis, Pneumoperitoneum, Pulmonary oedema, Respiratory distress, Seizure, 
Sensory disturbance, Septic shock, Sudden cardiac death, Syncope, and Vaccination 
error (1 each), no confounding factors have been identified. In 14 cases the limited 
information available does not allow a medically meaningful assessment, in the 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

available in 2 cases: 6 days and 190 days (1 each). The limited information provided 
prevented any meaningful assessment. 

In 4 cases, the underlying medical conditions could have predisposed to the occurrence 
of the fatal AEs: 

o MC case; age: 16  years; gender: female; fatal PTs: Pulmonary embolism, Dizziness, 
Disease recurrence, Deep vein thrombosis, occurred 2 days after the dose 3 
(booster) ofBNT162b2; medical history: obesity, oral contraception; autopsy 
revealed pulmonary embolism. Forensic pathology examination revealed fresh clot 
material tamping out in the left central pulmonary artery and loosely lying clots in 
places in the peripheral pulmonary artery on the right, a wall-adherent blood clot 
that had started to be cleared was found in the lobe artery of the left upper lobe. In 
this respect, in the case of the subject's clots in the pulmonary arteries may have 
spread before the booster vaccination. 

o MC case; age: 14 years; gender: female; fatal PTs: Cardiac arrest, Circulatory 
collapse, Dyspnoea, occurred 10 days after the 1st dose ofBNT162b2; medical 
history: asthma; autopsy: unknown if performed. 

o MC case; age: 16  years; gender: female; fatal PTs: Pulmonary embolism (onset 2 
days after the 3rd dose ofBNT162b2); medical history: obesity; concomitant 
medication: oral contraception; autopsy results: due to wall adherent blood clots 
found in one lower lobe artery it can be concluded that the clots must have been 
existing before the booster vaccination. With obesity in context with intake of oral 
contraceptive drug, 2 risk factors were present regarding the occurrence of 
thromboembolic events. A relation between death and booster vaccination is not 
assumed. 

o MC case; age: 1 4  years; gender: male; fatal PTs Encephalitis viral, Brain oedema, 
Encephalopathy (onset date not provided; dose number ofBNT162b2 unknown); 
medical history: Addison's disease. Autopsy results: provisional anatomical 
diagnosis of profound adrenal pathology consistent with Addison's disease, cause 
of death was massive brain oedema due to viral encephalitis. 

In the remaining 21 cases ( 16  MC and 5 NMC) reporting the following fatal PTs 
Pyrexia (6), Abdominal pain (4), Myalgia (3), Dyspnoea, Haematemesis, Vomiting (2 
each), Adverse event following immunisation, Arthralgia, Asthenia, Asthma, 
Bradycardia, Calculus bladder, Cardiac arrest, Cardio-respiratory arrest, Chest pain, 
Chills, Cold sweat, COVID-19, Death, Dengue fever, Diarrhoea, Encephalitis post 
immunisation, Epistaxis, Fatigue, General physical health deterioration, Headache, 
Immunisation, Infection, Malaise, Muscular weakness, Myocardial infarction, 
Myocarditis, Oedema, Off label use, Pain, Platelet count decreased, Pneumatosis 
intestinalis, Pneumoperitoneum, Pulmonary oedema, Respiratory distress, Seizure, 
Sensory disturbance, Septic shock, Sudden cardiac death, Syncope, and Vaccination 
error (1  each), no confounding factors have been identified. In 14 cases the limited 
information available does not allow a medically meaningful assessment, in the 
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remaining 7 cases a causality between the vaccination and the occurrence of the 
fatalities cannot be ruled out. 

Analysis of confounders and risk factors 

• Among the 12,760 cases involving paediatric subjects, 1845 included one or more 
confounders that prevented a clear causality assessment: co-suspect and/or concomitant 
drugs (700 cases), underlying medical history and/or comorbidities (1531 cases) or 
predisposing factors (e.g., asthma, depression, diabetes, menstrual disorders, migraine, 
obesity, seizures/epilepsy) (181 cases). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in paediatric subjects. 

Conclusion 
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No relevant differences in the occurrence of the most frequently reported events, case 
seriousness and case outcomes were identified among the 3 paediatric age groups presented 
above. Of the frequently reported AEs in the paediatric dataset, the following AEs had a 
higher reporting proportion compared to the non-paediatric dataset: Pyrexia (14.5% versus 
11.1%), Vaccination failure (11.2% versus 10.2%), Rash (3.5% versus 2.2%), Poor quality 
product administered (10.9% versus 0.5%), Product administration error (8.3% versus 0.4%), 
Product temperature excursion issue (2.2% versus 0.1%), Expired product administered 
(6.9% versus 0.1%), Overdose (5.5% versus 0.1%), Product administered to patient of 
inappropriate age (4.7% versus 0.0%), Vomiting (4.5% versus 1.8%), Product preparation 
error (3.0% versus 0.0%), Chest pain (2.6% versus 1.6%), Vaccination error (2.3% versus 
0.2%), Cough (2.2% versus 1.3%), Abdominal pain (2.1% versus 1.1%), Wrong product 
administered (2.0% versus 0.3%), and Pruritus (2.0% versus 1.5%). 

No new significant safety information was identified based on the review of the cases 
reported in the overall paediatric population. The most frequently reported AEs91 were 
consistent with the known reactogenicity of the vaccine and listed in Section 4.4 Special 
warnings and precautions for use and/or in Section 4.8 Undesirable effects of the CDS. 

16.3.5.3. Use in Pregnant/Lactating Women92,93

These requests are addressed within the section, providing a cumulative review of pregnancy 
and lactation cases originating from clinical trials along with incremental pregnancy and 

91 For the CT cases, the analysis was focused on AEs assessed as related to BNT162b2 or blinded therapy. 

92 Exposure in utero cases are included. 

93 Search criteria - "Selects Pregnancy cases from the data set. Pregnancy cases are identified as cases 
where: 
— Patient Pregnant Flag is "Yes"; 
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remaining 7 cases a causality between the vaccination and the occurrence of the 
fatalities cannot be ruled out. 

Analysis of confounders and risk factors 

• Among the 12,760 cases involving paediatric subjects, 1845 included one or more 
confounders that prevented a clear causality assessment: co-suspect and/or concomitant 
drugs (700 cases), underlying medical history and/or comorbidities (1531 cases) or 
predisposing factors ( e.g., asthma, depression, diabetes, menstrual disorders, migraine, 
obesity, seizures/epilepsy) (181 cases). 

Literature 

Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in paediatric subjects. 

Conclusion 

No relevant differences in the occurrence of the most frequently reported events, case 
seriousness and case outcomes were identified among the 3 paediatric age groups presented 
above. Of the frequently reported AEs in the paediatric dataset, the following AEs had a 
higher reporting proportion compared to the non-paediatric dataset: Pyrexia (14.5% versus 
11.1 %), Vaccination failure (11.2% versus 10.2%), Rash (3.5% versus 2.2%), Poor quality 
product administered (10.9% versus 0.5%), Product administration error (8.3% versus 0.4%), 
Product temperature excursion issue (2.2% versus 0.1 % ), Expired product administered 
(6.9% versus 0.1 %), Overdose (5.5% versus 0.1 %), Product administered to patient of 
inappropriate age (4.7% versus 0.0%), Vomiting (4.5% versus 1.8%), Product preparation 
error (3.0% versus 0.0%), Chest pain (2.6% versus 1.6%), Vaccination error (2.3% versus 
0.2%), Cough (2.2% versus 1.3%), Abdominal pain (2.1 % versus 1.1 %), Wrong product 
administered (2.0% versus 0.3%), and Pruritus (2.0% versus 1.5%). 

No new significant safety information was identified based on the review of the cases 
reported in the overall paediatric population. The most frequently reported AEs91 were 
consistent with the known reactogenicity of the vaccine and listed in Section 4.4 Special 
warnings and precautions for use and/or in Section 4.8 Undesirable effects of the CDS. 

16.3.5.3. Use in Pregnant/Lactating Women92,93 

These requests are addressed within the section, providing a cumulative review of pregnancy 
and lactation cases originating from clinical trials along with incremental pregnancy and 

91 For the CT cases, the analysis was focused on AEs assessed as related to BNT162b2 or blinded therapy . 
92 Exposure in utero cases are included. 
93 Search criteria - "Selects Pregnancy cases from the data set. Pregnancy cases are identified as cases 

where: 
- Patient Pregnant Flag is "Yes"; 
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incremental lactation cases from CTs, and incremental pregnancy and lactation cases from 
PM and presenting the data according to annex 3 of the "Guideline on the exposure to 
medicinal products during pregnancy: need for post-authorisation data". 

Clinical Trial Data 

Cumulative review (Pregnancy Cases) 
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• Number of pregnancy cases: 746 (27.4% of the total 2724 cases from the CT dataset). 
These 746 cases represent 706 unique pregnancies (2 cases [a mother case and a 
foetus/baby case] or 3 cases [a mother case and 2 foetus/baby cases for twins] were 
created for 40 pregnancies). Cases originated from clinical studies C4591006 (354), 
C4591001 (155), C4591015 (120)94, C4591001-OPENLABEL (98), C4591031-
OPENLABEL (14), C4591031 (9), C4591020 (2), C4591017 (1), BNT162-17 (6) and 
BNT162-01-OPENLABEL (1) and study treatment was reported as BNT162b2 (513), 
blinded therapy (189), placebo (43) and BNT162C2 (1). 

• Country/region of incidence: Japan (350), US (206), South Africa (54), Brazil (52), 
Argentina (48), Spain (19), UK (12), Germany (3) and Turkey (2). 

• Of the 641 mother cases, 470 cases reported exposure to vaccine in utero without the 
occurrence of any clinical event. The frequently reported pregnancy related events (>1) 
were coded to the PTs Maternal exposure before pregnancy (294), Maternal exposure 
during pregnancy (152), Maternal exposure timing unspecified (11), Exposure during 
pregnancy (9), Maternal exposure via partner during pregnancy (2). 

• One hundred seventy (171) mother cases, 147 serious and 22 non-serious, reported 
additional clinical events, which occurred in the vaccinated mothers. 

o The frequently reported pregnancy related events (>1) reported in these cases were 
coded to the PTs Maternal exposure during pregnancy (59), Abortion spontaneous 
(47), Maternal exposure before pregnancy (33), Premature labour (9), Pre-eclampsia 
(8), Cephalo-pelvic disproportion (6), Premature separation of placenta, Abortion 
missed (5 each), Ectopic pregnancy, Foetal death, Postpartum haemorrhage (4 each), 
Abortion threatened, Gestational hypertension, Hyperemesis gravidarum, Premature 
delivery (3 each), Abortion incomplete, Exposure during pregnancy, Uterine disorder, 
Placenta previa (2 each). 

o Other reported clinical events included COVID-19 (8), Anaemia, Miscarriage of 
partner (2 each), Abdominal wall haematoma, Cholelithiasis, Dehydration, Diabetes 

- If there is a value for Pregnancy Outcome, Birth Outcome, or Congenital Anomaly; 
- If Delivery Notes are available; 
- If any of the valid events on the case contains one of the following:" 

SOC Pregnancy, puerperium and perinatal conditions, or 
HILT Exposures associated with pregnancy, delivery and lactation; Lactation disorders, or PT Exposure 
via body fluid. 

C4591015 is the maternal immunisation study, the cases represent SAEs identified while pregnant, not 
reporting the pregnancy. 
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incremental lactation cases from CTs, and incremental pregnancy and lactation cases from 
PM and presenting the data according to annex 3 of the "Guideline on the exposure to 
medicinal products during pregnancy: need for post-authorisation data". 

Clinical Trial Data 

Cumulative review (Pregnancy Cases) 

• Number of pregnancy cases: 746 (27.4% of the total 2724 cases from the CT dataset). 
These 746 cases represent 706 unique pregnancies (2 cases [a mother case and a 
foetus/baby case] or 3 cases [ a mother case and 2 foetus/baby cases for twins] were 
created for 40 pregnancies). Cases originated from clinical studies C4591006 (354), 
C4591001 (155), C4591015 (120)94, C4591001-OPENLABEL (98), C4591031-
OPENLABEL (14), C4591031 (9), C4591020 (2), C4591017 (1), BNT162-17  (6) and 
BNT162-01-OPENLABEL (1) and study treatment was reported as BNT162b2 (513), 
blinded therapy (189), placebo (43) and BNT162C2 (1). 

• Country/region of incidence: Japan (350), US (206), South Africa (54), Brazil (52), 
Argentina (48), Spain (19), UK (12), Germany (3) and Turkey (2). 

• Of the 641 mother cases, 470 cases reported exposure to vaccine in utero without the 
occurrence of any clinical event. The frequently reported pregnancy related events (> 1 )  
were coded to the PTs Maternal exposure before pregnancy (294), Maternal exposure 
during pregnancy (152), Maternal exposure timing unspecified (1 1), Exposure during 
pregnancy (9), Maternal exposure via partner during pregnancy (2) . 

• One hundred seventy ( 171) mother cases, 14 7 serious and 22 non-serious, reported 
additional clinical events, which occurred in the vaccinated mothers. 
o The frequently reported pregnancy related events (> 1) reported in these cases were 

coded to the PTs Maternal exposure during pregnancy (59), Abortion spontaneous 
(47), Maternal exposure before pregnancy (33), Premature labour (9), Pre-eclampsia 
(8), Cephalo-pelvic disproportion ( 6), Premature separation of placenta, Abortion 
missed (5 each), Ectopic pregnancy, Foetal death, Postpartum haemorrhage (4 each), 
Abortion threatened, Gestational hypertension, Hyperemesis gravidarum, Premature 
delivery (3 each), Abortion incomplete, Exposure during pregnancy, Uterine disorder, 
Placenta previa (2 each). 

o Other reported clinical events included COVID-19 (8), Anaemia, Miscarriage of 
partner (2 each), Abdominal wall haematoma, Cholelithiasis, Dehydration, Diabetes 

- If there is a value for Pregnancy Outcome, Birth Outcome, or Congenital Anomaly; 
- If Delivery Notes are available; 
- If any of the valid events on the case contains one of the following:" 

SOC Pregnancy, puerperium and perinatal conditions, or 
HLT Exposures associated with pregnancy, delivery and lactation; Lactation disorders, or PT Exposure 
via body fluid . 

94 C4591015 is the maternal immunisation study, the cases represent SAEs identified while pregnant, not 
reporting the pregnancy . 
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mellitus inadequate control, Drug eruption, Endometritis, Lower respiratory tract 
infection, Osteoarthritis, Pneumonia, Pruritis, Pyelonephritis, Sepsis, Urinary tract 
infection, Urinary tract procedural complication, Vascular pseudoaneurysm, Venous 
thrombosis limb (1 each). 

o Of the 65 cases reporting spontaneous abortion or abortion related events, in 29 cases 
mother had a medical history of spontaneous abortion, alcohol/ tobacco use during 
pregnancy, ectopic pregnancy, obesity, diabetes mellitus, uterine disorder, depression 
or anembryonic gestation which might have contributed to the event and in 36 cases 
there was limited information regarding mother's obstetric history which precluded 
meaningful causality assessment 

o Of the 21 cases reporting elective termination, in 11 cases, mother had a medical 
history of spontaneous abortion, induced abortion, alcohol/ tobacco use and in 
remaining 10 cases there was limited information regarding mother's obstetric history 
which precluded meaningful causality assessment. 

o In 4 cases reporting ectopic pregnancy, in 2 cases, mother had a medical history of 
tobacco use and ectopic pregnancy which might have contributed to the event and in 
the remaining 2 cases, there was limited information regarding mother's obstetric 
history which precluded meaningful causality assessment. 

o In 3 cases reporting foetal death/stillbirth mother had a medical history of amniotic 
cavity infection, HIV infection and/or spontaneous abortion which might have 
contributed to the event. 

• 105 baby/foetal cases, 102 serious and 3 non-serious. Cases are classified according to 
pregnancy outcome. 

o Pregnancy outcome: Live birth with congenital anomaly: 36 of these cases reported 
42 congenital anomalies that coded to the PTs Atrial septal defect (5), Ankyloglossia 
congenital, Hypoxic-ischaemic encephalopathy, Neonatal hypotension, Trisomy 21 
(2 each), Cleft lip, Coma neonatal, Congenital rubella syndrome, Congenital skin 
dimples, Congenital skin disorder, Craniosynostosis, DiGeorge's syndrome, 
Gnathoschisis, Microcephaly, Neonatal pneumothorax, Neonatal intestinal 
perforation, Neonatal seizure, Nervous system disorder, Newborn persistent 
pulmonary hypertension, Osteochondrodysplasia, Patent ductus arteriosus, 
Polydactyly, Pulmonary valve stenosis congenital, Pyelonephritis acute, Renal failure 
neonatal, Renal tubular necrosis, Sepsis neonatal, Sex chromosome abnormality, 
Syndactyly, Talipes, Thanatophoric dwarfism, Thrombocytopenia neonatal, 
Ventricular septal defect, Vesicoureteric reflux (1 each). Of these 36 cases, 
information regarding trimester of exposure was available in 17 cases. Of these 
17 cases, in 12 cases foetus was exposed during 3rd trimester, in 4 cases foetus was 
exposed during 2nd trimester and in 1 case exposure occurred during Pt trimester. Of 
these 36 cases, in 8 cases the mother of the baby was on multiple concomitant 
medications, or alcohol/tobacco use during pregnancy, suffered gestational diabetes, 
was of advanced age (i.e., 43 years) and/or had a medical history of in vitro 
fertilization. In the remaining 28 cases, there was limited information regarding 
mother's obstetric history which precluded meaningful causality assessment. 
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mellitus inadequate control, Drug eruption, Endometritis, Lower respiratory tract 
infection, Osteoarthritis, Pneumonia, Pruritis, Pyelonephritis, Sepsis, Urinary tract 
infection, Urinary tract procedural complication, Vascular pseudoaneurysm, Venous 
thrombosis limb (1 each). 

o Of the 65 cases reporting spontaneous abortion or abortion related events, in 29 cases 
mother had a medical history of spontaneous abortion, alcohol/ tobacco use during 
pregnancy, ectopic pregnancy, obesity, diabetes mellitus, uterine disorder, depression 
or anembryonic gestation which might have contributed to the event and in 36 cases 
there was limited information regarding mother's obstetric history which precluded 
meaningful causality assessment. 

o Of the 21 cases reporting elective termination, in 11 cases, mother had a medical 
history of spontaneous abortion, induced abortion, alcohol/ tobacco use and in 
remaining 10 cases there was limited information regarding mother's obstetric history 
which precluded meaningful causality assessment. 

o In 4 cases reporting ectopic pregnancy, in 2 cases, mother had a medical history of 
tobacco use and ectopic pregnancy which might have contributed to the event and in 
the remaining 2 cases, there was limited information regarding mother's obstetric 
history which precluded meaningful causality assessment. 

o In 3 cases reporting foetal death/stillbirth mother had a medical history of amniotic 
cavity infection, HIV infection and/or spontaneous abortion which might have 
contributed to the event. 

• 105 baby/foetal cases, 102 serious and 3 non-serious. Cases are classified according to 
pregnancy outcome . 

o Pregnancy outcome: Live birth with congenital anomaly: 36 of these cases reported 
42 congenital anomalies that coded to the PTs Atrial septal defect (5), Ankyloglossia 
congenital, Hypoxic-ischaemic encephalopathy, Neonatal hypotension, Trisomy 21 
(2 each), Cleft lip, Coma neonatal, Congenital rubella syndrome, Congenital skin 
dimples, Congenital skin disorder, Craniosynostosis, DiGeorge1s syndrome, 
Gnathoschisis, Microcephaly, Neonatal pneumothorax, Neonatal intestinal 
perforation, Neonatal seizure, Nervous system disorder, Newborn persistent 
pulmonary hypertension, Osteochondrodysplasia, Patent ductus arteriosus, 
Polydactyly, Pulmonary valve stenosis congenital, Pyelonephritis acute, Renal failure 
neonatal, Renal tubular necrosis, Sepsis neonatal, Sex chromosome abnormality, 
Syndactyly, Talipes, Thanatophoric dwarfism, Thrombocytopenia neonatal, 
Ventricular septal defect, Vesicoureteric reflux (1 each). Of these 36 cases, 
information regarding trimester of exposure was available in 17 cases. Of these 
17 cases, in 12 cases foetus was exposed during 3rd trimester, in 4 cases foetus was 
exposed during 2nd trimester and in 1 case exposure occurred during 1st trimester. Of 
these 36 cases, in 8 cases the mother of the baby was on multiple concomitant 
medications, or alcohol/tobacco use during pregnancy, suffered gestational diabetes, 
was of advanced age (i.e., 43 years) and/or had a medical history of in vitro 
fertilization. In the remaining 28 cases, there was limited information regarding 
mother's obstetric history which precluded meaningful causality assessment. 
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o Pregnancy outcome: Still birth without foetal defect: During the reporting period 
there was 1 case reporting stillbirth without foetal defect. The event reported in this 
case was coded to PT Neonatal respiratory distress syndrome. The information 
regarding trimester of exposure was unknown. In this case mother of the baby had 
underlying medical history of amniotic cavity infection which might have led to the 
development of the reported event 

o Pregnancy outcome: Live birth without congenital anomaly: 68 cases reported live 
birth babies without congenital anomaly. Of these 68 cases, information regarding 
trimester of exposure was available in 40 cases. Of these 40 cases, in 21 cases, foetus 
was exposed during 3rd trimester, in 15 cases foetus was exposed during r d trimester 
and in 4 cases exposure occurred during Pt trimester. The frequently reported events 
(>1) in these 68 cases were coded to PTs Jaundice neonatal (11), Foetal distress 
syndrome (8), Premature baby (7), Neonatal pneumonia, Neonatal respiratory 
distress, Bronchiolitis, Neonatal respiratory distress syndrome, Hyperbilirubinaemia 
neonatal (3 each), Foetal hypokinesia, Neonatal tachypnoea, Dehydration, 
Gastroenteritis, Patent ductus arteriosus, Anaemia neonatal, Sepsis neonatal, 
Hypoglycaemia neonatal, Meconium aspiration syndrome (2 each). In all these 
68 cases, there was limited information regarding mother's obstetric history which 
precluded meaningful causality assessment. 

Of the 746 cases, 712 cases provided pregnancy outcomes which are provided in Table 85 
below. Pregnancy outcome was pending or not provided in the remaining 34 cases. 
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o Pregnancy outcome: Still birth without foetal defect: During the reporting period 
there was 1 case reporting stillbirth without foetal defect. The event reported in this 
case was coded to PT Neonatal respiratory distress syndrome. The information 
regarding trimester of exposure was unknown. In this case mother of the baby had 
underlying medical history of amniotic cavity infection which might have led to the 
development of the reported event. 

o Pregnancy outcome: Live birth without congenital anomaly: 68 cases reported live 
birth babies without congenital anomaly. Of these 68 cases, information regarding 
trimester of exposure was available in 40 cases. Of these 40 cases, in 21 cases, foetus 
was exposed during 3rd trimester, in 15 cases foetus was exposed during 2nd trimester 
and in 4 cases exposure occurred during 1 st trimester. The frequently reported events 
(> 1 )  in these 68 cases were coded to PTs Jaundice neonatal ( 1 1  ), Foetal distress 
syndrome (8), Premature baby (7), Neonatal pneumonia, Neonatal respiratory 
distress, Bronchiolitis, Neonatal respiratory distress syndrome, Hyperbilirubinaemia 
neonatal (3 each), Foetal hypokinesia, Neonatal tachypnoea, Dehydration, 
Gastroenteritis, Patent ductus arteriosus, Anaemia neonatal, Sepsis neonatal, 
Hypoglycaemia neonatal, Meconium aspiration syndrome (2 each). In all these 
68 cases, there was limited information regarding mother's obstetric history which 
precluded meaningful causality assessment. 

Of the 746 cases, 712 cases provided pregnancy outcomes which are provided in Table 85 
below. Pregnancy outcome was pending or not provided in the remaining 34 cases. 
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Table 85. Clinical Trial Data: Pregnancy Outcome - Cumulative Reporting Intervals 

Pregnancy outcome Prospective cases 
589 (79.0% of pregnancy cases) 

Retrospective cases 
123 (16.5% of pregnancy cases) 

Timing, of exposure in pregnancy Timing of exposure in pregnancy 
1st trimester After 1st 

trimester 
During all 
pregnancy 

Unknown 1st 
trimester 

After 1st 
trimester 

During all 
pregnancy 

Unknown 

Ectopic pregnancy 0 0 0 3 1 0 0 0 
Spontaneous abortion 23 0 0 25 5 1 0 8 

Elective termination (foetal defects) 0 0 0 0 0 0 0 0 

Elective termination (no foetal defects or 
unknown) 

15 0 0 3 2 0 0 1 

Stillbirth with foetal defects 0 1 0 0 0 0 0 0 

Stillbirth without foetal defects 0 0 0 2 0 0 0 1 

Live birth with congenital anomaly 1 24 0 18 3 0 0 7 

Live birth without congenital anomaly 104 99 0 271 16 21 0 57 

Total 143 124 0 322 27 22 0 74 
a. None of the prospective or retrospective cases reported receipt of COVID-19 vaccine doses before conception 
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Table 85. Clinical Trial Data: Pregnancy Outcome - Cumulative Reporting Interval3 

Pregnancy outcome Prospective cases 
589 (79.0% of pregnancy cases) 

Timin1 of exposure in pregnancy 
1st trimester After l"t During all Unknown l"t 

Reporting Period 
19  June 2022 through 18  December 2022 

Retrospective cases 
123 (16.5% of pregnancy cases) 

Timing of exposure in pregnancy 
After 1st During all Unknown 

trimester pree:nancv trimester trimester nree:nancv 
Ectopic preimancv 0 0 0 3 1 
Spontaneous abortion 23 0 0 25 5 

Elective termination (foetal defects) 0 0 0 0 0 

Elective termination (no foetal defects or 15  0 0 3 2 
unknown) 

Stillbirth with foetal defects 0 1 0 0 0 

Stillbirth without foetal defects 0 0 0 2 0 

Live birth with congenital anomaly 1 24 0 1 8  3 

Live birth without congenital anomaly 104 99 0 271 16 

Total 143 124 0 322 27 

a. None of the prospective or retrospective cases reported receipt ofCOVID-19 vaccine doses before conception 

CONFIDENTIAL 
Page 271 

0 0 0 
1 0 8 

0 0 0 

0 0 1 

0 0 0 

0 0 1 

0 0 7 

21  0 57 

22 0 74 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Cumulative review (Lactation cases) 

• Number of lactation cases: 162 (5.9% of the total 2724 cases from the CT dataset). All 
these 162 cases were non-serious. Of these 162 cases, 161 cases reported only exposure 
to vaccine during breastfeeding (PT Exposure via breast milk) without the occurrence of 
any clinical events. In the remaining case, the clinical event was coded to PT Respiratory 
syncytial virus infection. In this case, there was limited information regarding mother's 
obstetric history which precluded meaningful causality assessment. 

Incremental review (CT cases) 
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• Number of pregnancy cases: 11 (16% of the total 309 cases from the CT dataset). These 
11 cases represent 10 unique pregnancies (2 cases [a mother case and a foetus/baby case] 
for 1 pregnancy). Cases originated from clinical studies C4591001-OPENLABEL (9) 
and C4591031 (2) and study treatment was reported as BNT162b2 (9) and blinded 
therapy (2). 

• Country/region of incidence: Brazil (5), US (4), Argentina (2). 

• Nine (9) serious maternal cases reported additional clinical events, which occurred in the 
vaccinated pregnant females. 

o The frequently reported pregnancy related events (>1) reported in these cases were 
coded to the PTs Abortion spontaneous, Maternal exposure before pregnancy, 
Premature labour (2 each). 

o Other reported clinical events coded to the PTs Diabetes mellitus inadequate control 
and Sepsis (1 each). 

o All the 3 cases reporting spontaneous abortion or abortion related events, mother had 
a medical history of uterine leiomyoma, spontaneous abortion and/or had underlying 
condition of obesity which might have contributed to the event. 

• Two (2) serious baby/foetal cases are classified according to pregnancy outcome. 

o Pregnancy outcome: Live birth with congenital anomaly: 2 of these cases reported 
2 congenital anomalies that coded to the PTs Adnexa uteri cyst and Foetal growth 
restriction (1 each). In these 2 cases, information regarding trimester of exposure was 
unknown. Of these 2 cases, in 1 case reporting Foetal growth restriction, the mother 
of the baby had a medical history of tobacco use. In the remaining 1 case, there was 
limited information regarding mother's obstetric history which precluded meaningful 
causality assessment. 

All the 11 cases provided pregnancy outcomes which are provided in Table 86 below. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Cumulative review (Lactation cases) 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number oflactation cases: 162 (5.9% of the total 2724 cases from the CT dataset). All 
these 162 cases were non-serious. Of these 162 cases, 161 cases reported only exposure 
to vaccine during breastfeeding (PT Exposure via breast milk) without the occurrence of 
any clinical events. In the remaining case, the clinical event was coded to PT Respiratory 
syncytial virus infection. In this case, there was limited information regarding mother's 
obstetric history which precluded meaningful causality assessment. 

Incremental review (CT cases) 

• Number of pregnancy cases: 11 (3.6% of the total 309 cases from the CT dataset). These 
11 cases represent 10 unique pregnancies (2 cases [ a mother case and a foetus/baby case] 
for 1 pregnancy). Cases originated from clinical studies C4591001-OPENLABEL (9) 
and C4591031 (2) and study treatment was reported as BNTl 62b2 (9) and blinded 
therapy (2). 

• Country/region of incidence: Brazil (5), US (4), Argentina (2). 
• Nine (9) serious maternal cases reported additional clinical events, which occurred in the 

vaccinated pregnant females. 
o The frequently reported pregnancy related events (> 1) reported in these cases were 

coded to the PTs Abortion spontaneous, Maternal exposure before pregnancy, 
Premature labour (2 each). 

o Other reported clinical events coded to the PTs Diabetes mellitus inadequate control 
and Sepsis (1 each) . 

o All the 3 cases reporting spontaneous abortion or abortion related events, mother had 
a medical history of uterine leiomyoma, spontaneous abortion and/or had underlying 
condition of obesity which might have contributed to the event. 

• Two (2) serious baby/foetal cases are classified according to pregnancy outcome. 
o Pregnancy outcome: Live birth with congenital anomaly: 2 of these cases reported 

2 congenital anomalies that coded to the PTs Adnexa uteri cyst and Foetal growth 
restriction (1 each). In these 2 cases, information regarding trimester of exposure was 
unknown. Of these 2 cases, in 1 case reporting Foetal growth restriction, the mother 
of the baby had a medical history of tobacco use. In the remaining 1 case, there was 
limited information regarding mother's obstetric history which precluded meaningful 
causality assessment. 

All the 11 cases provided pregnancy outcomes which are provided in Table 86 below. 

CONFIDENTIAL 
Page 272 



09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 86. Clinical Trial Data: Pregnancy Outcome during the Reporting Intervals 

Pregnancy outcome Prospective cases 
11 (100% of pregnancy cases) 

Retrospective cases 
0 (0% of pregnancy cases) 

Timing of exposure in pregnancy Timing of exposure in pregnancy 
1st 

trimester 
After 1st 
trimester 

During all 
pregnancy 

Unknown 1st 

trimester 
After 1st 
trimester 

During all 
pregnancy 

Unknown 

Ectopic pregnancy 0 0 0 1 0 0 0 0 
Spontaneous abortion 1 0 0 2 0 0 0 0 
Elective termination (foetal defects) 0 0 0 0 0 0 0 0 
Elective termination (no foetal defects or unknown) 0 0 0 0 0 0 0 0 
Stillbirth with foetal defects 0 0 0 0 0 0 0 0 
Stillbirth without foetal defects 0 0 0 0 0 0 0 0 
Live birth with congenital anomaly 0 0 0 3 0 0 0 0 
Live birth without congenital anomaly 1 1 0 2 0 0 0 0 

Total 2 1 0 8 0 0 0 0 
a. None of the prospective or retrospective cases reported receipt of COVID-19 vaccine doses before conception 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Table 86. Clinical Trial Data: Pregnancy Outcome during the Reporting Interval3 

Pregnancy outcome 

l"t 

Prospective cases 
11 (100% of pree:nancy cases) 

Timine: of exposure in pree:nancy 
After 1st During all Unknown l"t 

Reporting Period 
19  June 2022 through 18  December 2022 

Retrospective cases 
0 (0% of pree:nancy cases) 

Timine: of exposure in pree:nancy 
After 1st During all Unknown 

trimester trimester pree:nancy trimester trimester nree:nancy 
Ectopic preimancv 0 0 0 1 0 
Spontaneous abortion 1 0 0 2 0 
Elective termination (foetal defects) 0 0 0 0 0 
Elective termination (no foetal defects or unknown) 0 0 0 0 0 
Stillbirth with foetal defects 0 0 0 0 0 
Stillbirth without foetal defects 0 0 0 0 0 
Live birth with congenital anomaly 0 0 0 3 0 
Live birth without congenital anomaly 1 1 0 2 0 

Total 2 1 0 8 0 
a. None of the prospective or retrospective cases reported receipt of COVID-19 vaccine doses before conception 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Post-Authorisation Data 

Incremental review (Pregnancy cases) 
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• Number of pregnancy cases: 988 (0.3% of 282,992 cases, the total PM dataset), 
compared to 3642 cases (0.7%) retrieved in the PSUR #3. These 988 cases represent 
896 unique pregnancies (2 cases [a mother case and a foetus/baby case] or 3 cases [a 
mother case and 2 foetus/baby cases for twins] were created for 92 pregnancies). 

• Country/region of incidence (>50): France (162), Germany (161), US (75), Philippines 
(70), Japan (57). 

• Of the 863 mother cases, 161 cases reported exposure to vaccine in utero without the 
occurrence of any clinical event. The pregnancy exposure events were coded to the PTs 
Maternal exposure during pregnancy (75), Maternal exposure timing unspecified (52), 
Paternal exposure before pregnancy (19), Maternal exposure before pregnancy (11), 
Exposure during pregnancy (4). 

• There were 702 mother cases of which 473 were serious and 229 were non-serious 
reporting additional clinical events, which occurred in the vaccinated pregnant females. 
Additional pregnancy related events reported in these cases (>15) were coded to the PTs 
Abortion spontaneous (134), Labour pain (26), Menstrual disorder, Menstruation 
irregular (22 each)95. Other frequently reported (>40) clinical events coded to the PTs 
COVID-19 (110), Headache (78), Fatigue (59), Vaccination site pain (48), Malaise (44). 

• One hundred twenty-five (125) baby/foetal cases, 113 serious and 12 non-serious. Cases 
are classified according to pregnancy outcome. 

o Pregnancy outcome: Live birth with congenital anomaly: 47 of these cases reported 
86 congenital anomalies that coded to the PTs Atrial septal defect (6), Foetal growth 
restriction (4), Congenital anomaly, Foetal cardiac disorder, Heterotaxia, Ventricular 
septal defect (3 each), Congenital tricuspid valve atresia, Patent ductus arteriosus, 
Ankyloglossia congenital, Syndactyly, Hypospadias (2 each), Acrochordon, 
Adactyly, Anomalous pulmonary venous connection, Astigmatism, Body dysmorphic 
disorder Foetal malformation, Bronchial atresia, Bronchial dysplasia, Cardiac 
malposition, Cardiac septal hypertrophy, Cataract congenital, Cleft lip and palate, 
Congenital aortic valve incompetence, Congenital cystic kidney disease, Congenital 
hydronephrosis, Congenital mitral valve incompetence, Congenital pulmonary airway 
malformation, Congenital tongue anomaly, Congenital ureteropelvic junction 
obstruction, Craniosynostosis, Developmental delay, Dysmorphism, Fallot's tetralogy, 
Foetal growth abnormality, Food protein-induced enterocolitis syndrome, 
Haemangioma congenital, Hypertelorism, Hypertrophic cardiomyopathy, Hypoplastic 
right heart syndrome, Infantile haemangioma, Inguinal hernia, Labial tie, Limb 
reduction defect, Mediastinal shift, Microcephaly, Microtia, Neonatal deafness, 
Neonatal intestinal perforation, Oculoauriculovertebral dysplasia, Penis disorder, 
Penoscrotal fusion, Periventricular leukomalacia, Polydactyly, Proximal focal femoral 

Few additional events reported were coded to PTs Pre-eclampsia (8), Amniotic cavity infection (2). 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Incremental review (Pregnancy cases) 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

• Number of pregnancy cases: 988 (0.3% of 282,992 cases, the total PM dataset), 
compared to 3642 cases (0.7%) retrieved in the PSUR #3. These 988 cases represent 
896 unique pregnancies (2 cases [ a mother case and a foetus/baby case] or 3 cases [ a 
mother case and 2 foetus/baby cases for twins] were created for 92 pregnancies). 

• Country/region of incidence (>50): France (162), Germany (161), US (75), Philippines 
(70), Japan (57). 

• Of the 863 mother cases, 1 61 cases reported exposure to vaccine in utero without the 
occurrence of any clinical event. The pregnancy exposure events were coded to the PTs 
Maternal exposure during pregnancy (75), Maternal exposure timing unspecified (52), 
Paternal exposure before pregnancy (19), Maternal exposure before pregnancy (11), 
Exposure during pregnancy ( 4). 

• There were 702 mother cases of which 473 were serious and 229 were non-serious 
reporting additional clinical events, which occurred in the vaccinated pregnant females. 
Additional pregnancy related events reported in these cases (> 15) were coded to the PTs 
Abortion spontaneous (134), Labour pain (26), Menstrual disorder, Menstruation 
irregular (22 each)95 • Other frequently reported (>40) clinical events coded to the PTs 
COVID-19 (1 10), Headache (78), Fatigue (59), Vaccination site pain (48), Malaise (44). 

• One hundred twenty-five ( 125) baby/foetal cases, 1 13 serious and 12 non-serious. Cases 
are classified according to pregnancy outcome. 

o Pregnancy outcome: Live birth with congenital anomaly: 47 of these cases reported 
86 congenital anomalies that coded to the PTs Atrial septal defect (6), Foetal growth 
restriction (4), Congenital anomaly, Foetal cardiac disorder, Heterotaxia, Ventricular 
septal defect (3 each), Congenital tricuspid valve atresia, Patent ductus arteriosus, 
Ankyloglossia congenital, Syndactyly, Hypospadias (2 each), Acrochordon, 
Adactyly, Anomalous pulmonary venous connection, Astigmatism, Body dysmorphic 
disorder Foetal malformation, Bronchial atresia, Bronchial dysplasia, Cardiac 
malposition, Cardiac septal hypertrophy, Cataract congenital, Cleft lip and palate, 
Congenital aortic valve incompetence, Congenital cystic kidney disease, Congenital 
hydronephrosis, Congenital mitral valve incompetence, Congenital pulmonary airway 
malformation, Congenital tongue anomaly, Congenital ureteropelvic junction 
obstruction, Craniosynostosis, Developmental delay, Dysmorphism, Fallot1s tetralogy, 
Foetal growth abnormality, Food protein-induced enterocolitis syndrome, 
Haemangioma congenital, Hypertelorism, Hypertrophic cardiomyopathy, Hypoplastic 
right heart syndrome, Infantile haemangioma, Inguinal hernia, Labial tie, Limb 
reduction defect, Mediastinal shift, Microcephaly, Microtia, Neonatal deafness, 
Neonatal intestinal perforation, Oculoauriculovertebral dysplasia, Penis disorder, 
Penoscrotal fusion, Periventricular leukomalacia, Polydactyly, Proximal focal femoral 

95 Few additional events reported were coded to PTs Pre-eclampsia (8), Amniotic cavity infection (2) . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

deficiency, Pulmonary malformation, Renal aplasia, Renal disorder, Spinal disorder, 
Splenic infarction, Talipes, Tongue disorder, Trismus, Trisomy 21, Wolf-Hirschhorn 
syndrome (1 each). Of these 47 cases, information regarding trimester of exposure 
was available in 16 cases. Of these 16 cases, in 11 cases foetus was exposed during 
1St trimester, in 4 cases foetus was exposed during 2nd trimester and in 1 case foetus 
was exposed during 3rd trimester. Of these 47 cases, in 3 cases mother had 
underlying medical history (i.e., tobacco use, use of concomitant medication 
misoprostol or unspecified contraceptive medication) which might have contributed 
to the reported event. In the remaining 44 cases, there was limited information 
regarding mother's obstetric history which precluded meaningful causality 
assessment. 
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o Pregnancy outcome: Spontaneous abortion: 10 cases reported spontaneous abortion. 
Of these 10 cases, information regarding trimester of exposure was provided in 
6 cases. Of these 6 cases, in 5 cases, foetus was exposed during 1St trimester, in 
1 case foetus was exposed during 2nd trimester. The events in these 10 cases other 
than exposure related events were coded to PTs Foetal growth restriction (7), 
Congenital anomaly, Foetal death, Small for dates baby, Abortion spontaneous, 
Foetal vascular malperfusion (1 each). Of these 10 cases, in 1 case mother had 
underlying medical history (i.e., gestational diabetes) which might have contributed 
to the reported events. In the remaining 9 cases, there was limited information 
regarding obstetric history or co-suspect medications of mother which precluded 
meaningful causality assessment. 

o Pregnancy outcome: Elective termination: 4 cases reported elective termination of 
pregnancy. All these, 4 cases reported elective termination due to foetal defects. Of 
these 4 cases, information regarding trimester of exposure was provided in 2 cases. 
Of these 2 cases, in 1 cases foetus was exposed during 1St trimester, in 1 case, foetus 
was exposed during 2nd trimester. The events reported in these 4 cases other than 
exposure related events were coded to PTs Anophthalmos, Cerebellar hypoplasia, 
Congenital central nervous system anomaly, Congenital hydrocephalus, Congenital 
midline defect, Lissencephaly, Thanatophoric dwarfism, Trisomy 18, Twin reversed 
arterial perfusion sequence malformation (1 each). In these 4 cases, there was limited 
information regarding obstetric history or co-suspect medications of mother which 
precluded meaningful causality assessment. 

o Pregnancy outcome: Stillbirth: 9 cases reported foetal death/ neonatal death. Of these 
9 cases, 8 cases reported stillbirth with foetal defects and remaining 1 case reported 
stillbirth without foetal defect. Of these 9 cases, information regarding trimester of 
exposure was provided in 4 cases. Of these 4 cases, in 2 cases foetus was exposed 
during Pt trimester, in the remaining 2 cases, foetus was exposed during r d trimester. 
The events reported in these 9 cases other than exposure related events were coded to 
PTs Foetal death (3), Premature baby, Foetal heart rate abnormal, Congenital 
anomaly (2 each), Death neonatal, Foetal growth restriction, Growth disorder, 
Haemorrhagic vasculitis, Heart disease congenital, Hydrocephalus, Low birth weight 
baby, Placental insufficiency, Premature baby death, Pulmonary congestion, 
Pulmonary haemorrhage, Umbilical cord abnormality (1 each). Of these 9 cases, in 
2 cases mother had underlying medical history (i.e., gestational diabetes or threatened 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

deficiency, Pulmonary malformation, Renal aplasia, Renal disorder, Spinal disorder, 
Splenic infarction, Talipes, Tongue disorder, Trismus, Trisomy 21, Wolf-Hirschhorn 
syndrome (1 each). Of these 47 cases, information regarding trimester of exposure 
was available in 16 cases. Of these 16 cases, in 11 cases foetus was exposed during 
1st trimester, in 4 cases foetus was exposed during 2nd trimester and in 1 case foetus 
was exposed during 3rd trimester. Of these 47 cases, in 3 cases mother had 
underlying medical history (i.e., tobacco use, use of concomitant medication 
misoprostol or unspecified contraceptive medication) which might have contributed 
to the reported event. In the remaining 44 cases, there was limited information 
regarding mother's obstetric history which precluded meaningful causality 
assessment. 

o Pregnancy outcome: Spontaneous abortion: 10 cases reported spontaneous abortion. 
Of these 10 cases, information regarding trimester of exposure was provided in 
6 cases. Of these 6 cases, in 5 cases, foetus was exposed during 1st trimester, in 
1 case foetus was exposed during 2nd trimester. The events in these 10 cases other 
than exposure related events were coded to PTs Foetal growth restriction (7), 
Congenital anomaly, Foetal death, Small for dates baby, Abortion spontaneous, 
Foetal vascular malperfusion (1 each). Of these 10 cases, in 1 case mother had 
underlying medical history (i.e., gestational diabetes) which might have contributed 
to the reported events. In the remaining 9 cases, there was limited information 
regarding obstetric history or co-suspect medications of mother which precluded 
meaningful causality assessment. 

o Pregnancy outcome: Elective termination: 4 cases reported elective termination of 
pregnancy. All these, 4 cases reported elective termination due to foetal defects. Of 
these 4 cases, information regarding trimester of exposure was provided in 2 cases. 
Of these 2 cases, in 1 cases foetus was exposed during 1st trimester, in 1 case, foetus 
was exposed during 2nd trimester. The events reported in these 4 cases other than 
exposure related events were coded to PTs Anophthalmos, Cerebellar hypoplasia, 
Congenital central nervous system anomaly, Congenital hydrocephalus, Congenital 
midline defect, Lissencephaly, Thanatophoric dwarfism, Trisomy 18, Twin reversed 
arterial perfusion sequence malformation (1 each). In these 4 cases, there was limited 
information regarding obstetric history or co-suspect medications of mother which 
precluded meaningful causality assessment. 

o Pregnancy outcome: Stillbirth: 9 cases reported foetal death/ neonatal death. Of these 
9 cases, 8 cases reported stillbirth with foetal defects and remaining 1 case reported 
stillbirth without foetal defect. Of these 9 cases, information regarding trimester of 
exposure was provided in 4 cases. Of these 4 cases, in 2 cases foetus was exposed 
during 1st trimester, in the remaining 2 cases, foetus was exposed during 2nd trimester. 
The events reported in these 9 cases other than exposure related events were coded to 
PTs Foetal death (3), Premature baby, Foetal heart rate abnormal, Congenital 
anomaly (2 each), Death neonatal, Foetal growth restriction, Growth disorder, 
Haemorrhagic vasculitis, Heart disease congenital, Hydrocephalus, Low birth weight 
baby, Placental insufficiency, Premature baby death, Pulmonary congestion, 
Pulmonary haemorrhage, Umbilical cord abnormality (1 each). Of these 9 cases, in 
2 cases mother had underlying medical history (i.e., gestational diabetes or threatened 
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labour) which might have contributed to the reported event. In the remaining 7 cases, 
there was limited information regarding obstetric history or co-suspect medications of 
mother which precluded meaningful causality assessment. 

o Pregnancy outcome: Live birth without congenital anomaly: 55 cases reported live 
birth babies without congenital anomaly. Of these 55 cases, information regarding 
trimester of exposure was available in 20 cases. Of these 20 cases, in 9 cases, foetus 
was exposed during 2nd trimester, in 6 cases, foetus was exposed during Pt trimester, 
and in 5 cases exposure occurred during 3rd trimester. The frequently reported events 
(>2) in these 55 cases other than exposure related events were coded to PTs 
Premature baby (21), Foetal growth restriction (7), Foetal hypokinesia (5), 
Tachycardia foetal (3). Of these 55 cases, in 7 case reporting Premature baby (5), 
Foetal hypokinesia, Foetal growth restriction, Foetal arrhythmia, Meconium in 
amniotic fluid, Tachycardia foetal (1 each), the mother of the baby had underlying 
medical history (i.e., gestational diabetes or obesity) which might have led to 
development of reported event. In the remaining 48 cases, there was limited 
information regarding mother's obstetric history which precluded meaningful 
causality assessment. 

Of the 988 cases, 659 cases provided pregnancy outcomes which are provided in Table 87 
below. Pregnancy outcome was pending or not provided in the remaining 329 cases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

labour) which might have contributed to the reported event. In the remaining 7 cases, 
there was limited information regarding obstetric history or co-suspect medications of 
mother which precluded meaningful causality assessment. 

o Pregnancy outcome: Live birth without congenital anomaly: 55 cases reported live 
birth babies without congenital anomaly. Of these 55 cases, information regarding 
trimester of exposure was available in 20 cases. Of these 20 cases, in 9 cases, foetus 
was exposed during 2nd trimester, in 6 cases, foetus was exposed during 1st trimester, 
and in 5 cases exposure occurred during 3rd trimester. The frequently reported events 
(>2) in these 55 cases other than exposure related events were coded to PTs 
Premature baby (21), Foetal growth restriction (7), Foetal hypokinesia (5), 
Tachycardia foetal (3). Of these 55 cases, in 7 case reporting Premature baby (5), 
Foetal hypokinesia, Foetal growth restriction, Foetal arrhythmia, Meconium in 
amniotic fluid, Tachycardia foetal (1 each), the mother of the baby had underlying 
medical history (i.e., gestational diabetes or obesity) which might have led to 
development of reported event. In the remaining 48 cases, there was limited 
information regarding mother's obstetric history which precluded meaningful 
causality assessment. 

Of the 988 cases, 659 cases provided pregnancy outcomes which are provided in Table 87 
below. Pregnancy outcome was pending or not provided in the remaining 329 cases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 87. Post-Authorisation Data: Pregnancy Outcome during the Reporting Intervala,b 

Pregnancy outcome Prospective cases 
271 (27.4% of pregnancy cases) 

Retrospective cases 
388 (39.3% of pregnancy cases) 

Timing of exposure in pregnancy Timing of exposure in pregnancy 
1st 

trimester 
After 1st 
trimester 

During all 
pregnancy 

Unknown let 
trimester 

After 1st 
trimester 

During all 
pregnancy 

Unknown 

Ectopic pregnancy 1 0 0 1 0 0 0 3 
Spontaneous abortion 1 0 0 8 31 4 0 91 
Elective termination (foetal defects) 0 0 0 0 1 2 0 3 
Elective termination (no foetal 
defects or unknown) 

0 0 0 0 0 1 0 3 

Stillbirth with foetal defects 0 0 0 0 4 7 0 5 
Stillbirth without foetal defects 0 0 0 0 2 1 0 7 
Live birth with congenital anomaly 3 1 0 7 19 9 0 24 
Live birth without congenital 
anomaly 

20 49 0 180 10 39 0 122 

Total 25 50 0 196 67 63 0 258 
a. 19 June 2022 through 18 December 2022. 
b. None of the prospective or retrospective cases reported receipt of COVID-19 vaccine doses before conception 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 87. Post-Authorisation Data: Pregnancy Outcome during the Reporting Interval8•b 

Pregnancy outcome Prospective cases 
271 (27.4% of pregnancy cases) 

Timing of exposure in pre2 nancy 
pt 

trimester 
Ectopic preimancv 1 
Spontaneous abortion 1 
Elective termination (foetal defects) 0 
Elective termination (no foetal 0 
defects or unknown) 
Stillbirth with foetal defects 0 
Stillbirth without foetal defects 0 
Live birth with congenital anomaly 3 
Live birth without congenital 20 
anomaly 
Total 25 
a. 19 June 2022 through 18 December 2022. 

After 1st 

trimester 
0 
0 
0 
0 

0 
0 
1 
49 

50 

During all 
pregnancy 

0 
0 
0 
0 

0 
0 
0 
0 

0 

Unknown 

1 
8 
0 
0 

0 
0 
7 

180 

196 

pt 

trimester 
0 
31 
1 
0 

4 
2 
19 
10 

67 

Retrospective cases 
388 (39.3% of pregnancy cases) 

Timing of exposure in pregnancy 
After 1st 

trimester 
0 
4 
2 
1 

7 
1 
9 
39 

63 

During all 
pree:nancv 

0 
0 
0 
0 

0 
0 
0 
0 

0 

b. None of the prospective or retrospective cases reported receipt ofCOVID-19 vaccine doses before conception 
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24 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Incremental review (Lactation cases) 

• Number of lactation cases: 302 (0.1% of 282,992 cases, the total PM dataset), compared 
to 3771 cases (0. 7%) retrieved in the PSUR #3. 

o Breast feeding baby cases: 224, of which: 

o One hundred fifty-seven (157) cases reported exposure to vaccine during 
breastfeeding (PT Exposure via breast milk) without the occurrence of any clinical 
events. 
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o Sixty-seven (67) cases, 14 serious and 53 non-serious, reported clinical events that 
occurred in the infant/child exposed to vaccine via breastfeeding (PT Exposure via 
breast milk); the frequently reported clinical events (≥5) were coded to the PTs 
Pyrexia (11), Restlessness (9), Diarrhoea (8), Poor feeding infant (7), Abdominal pain 
(6), Crying, Fatigue, Infantile vomiting (5 each). 

• Breast feeding mother cases: 78, of which: 

o Twenty-six (26) mother cases who were breast feeding their baby while taking the 
vaccine were reported without the occurrence of any clinical events. 

o Fifty-two (52) cases, 10 serious and 42 non-serious, reported clinical events in 
mothers who were breast feeding; the frequently reported clinical events (≥5) were 
coded to the PTs Pyrexia (11), Headache (8), Chills, Myalgia (7 each), Breast pain, 
Heavy menstrual bleeding, Fatigue, Menstruation irregular (5 each). 

Literature 

Review of the literature did not identify any new information regarding the use of BNT162b2 
in pregnant/lactating women was identified. 

Conclusion 

There were no safety signals regarding use in pregnant/lactating women that emerged from 
the review of these cases or the medical literature. 

16.3.5.4. Use in Immunocompromised Patients 

Search criteria - Patients with Medical history of PTs included in Malignancy related 
conditions (SMQ Narrow); Malignancy related therapeutic and diagnostic procedures (SMQ 
Narrow); Malignant or unspecified tumours (SMQ Narrow); HLGT: Immunodeficiency 
syndromes (Primary Path); HLT: Retroviral infections (Primary Path); PTs: Allogenic bone 
marrow transplantation therapy; Allogenic stem cell transplantation; Autologous bone 
marrow transplantation therapy; Autologous haematopoietic stem cell transplant; Bone 
marrow transplant; Cord blood transplant therapy; Heart transplant; Liver transplant; Lung 
transplant; Pancreas islet cell transplant; Renal transplant; Small intestine transplant; Stem 
cell transplant. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Incremental review (Lactation cases) 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of lactation cases: 302 (0.1 % of 282,992 cases, the total PM dataset), compared 
to 3771 cases (0. 7%) retrieved in the PSUR #3. 

o Breast feeding baby cases: 224, of which: 

o One hundred fifty-seven (157) cases reported exposure to vaccine during 
breastfeeding (PT Exposure via breast milk) without the occurrence of any clinical 
events. 

o Sixty-seven (67) cases, 14 serious and 53 non-serious, reported clinical events that 
occurred in the infant/child exposed to vaccine via breastfeeding (PT Exposure via 
breast milk); the frequently reported clinical events (2::5) were coded to the PTs 
Pyrexia (11 ), Restlessness (9), Diarrhoea (8), Poor feeding infant (7), Abdominal pain 
(6), Crying, Fatigue, Infantile vomiting (5 each). 

• Breast feeding mother cases: 78, of which: 

o Twenty-six (26) mother cases who were breast feeding their baby while taking the 
vaccine were reported without the occurrence of any clinical events. 

o Fifty-two (52) cases, 10 serious and 42 non-serious, reported clinical events in 
mothers who were breast feeding; the frequently reported clinical events (2::5) were 
coded to the PTs Pyrexia (11 ), Headache (8), Chills, Myalgia (7 each), Breast pain, 
Heavy menstrual bleeding, Fatigue, Menstruation irregular (5 each). 

Literature 

Review of the literature did not identify any new information regarding the use ofBNT162b2 
in pregnant/lactating women was identified. 

Conclusion 

There were no safety signals regarding use in pregnant/lactating women that emerged from 
the review of these cases or the medical literature. 

16.3.5.4. Use in Immunocompromised Patients 
Search criteria - Patients with Medical history of PTs included in Malignancy related 
conditions (SMQ Narrow); Malignancy related therapeutic and diagnostic procedures (SMQ 
Narrow); Malignant or unspecified tumours (SMQ Narrow); HLGT: Immunodeficiency 
syndromes (Primary Path); HLT: Retroviral infections (Primary Path); PTs: Allogenic bone 
marrow transplantation therapy; Allogenic stem cell transplantation; Autologous bone 
marrow transplantation therapy; Autologous haematopoietic stem cell transplant; Bone 
marrow transplant; Cord blood transplant therapy; Heart transplant; Liver transplant; Lung 
transplant; Pancreas islet cell transplant; Renal transplant; Small intestine transplant; Stem 
cell transplant. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Clinical Trial Data 

• Number of cases: 32 (BNT162b2 [27], blinded therapy [4], and Placebo [1]) (10A% of 
309 cases, the total CT dataset), compared to 110 cases (16.5%) retrieved in the PSUR 
#3. 

• Country/region of incidence: US (24), Brazil, Germany (3 each), New Zealand (2). 

• Subjects' gender: female (18), and male (14). 

• Subjects' age in years (n = 32), range: 2-79 years, mean: 41.9 years, median: 48.5 years. 

• Medical history (n = 32); the most frequently (>5) reported relevant medical conditions 
included Hysterectomy (10), Cholecystectomy, Renal transplant (5 each). 

• COVID-19 Medical history: COVID-19 (1). 

• Co-suspect medications (n = 5): blinded therapy (4), placebo (1). 

• Number of events: 37. 
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• Most frequently reported clinical PTs (>1): Condition aggravated (3), Bipolar I disorder, 
Cardiac arrest, Leukaemia, Respiratory syncytial virus infection, Urinary tract infection 
(2 each). 

• BNT162b2 related events coded to the PT: None of the events were assessed as related to 
BNT162b2 and/or blinded therapy by the Sponsor or investigator. 

• Time to event onset63: (n = 34 events), range: 14 days to 353 days, median: 127 days. 

o 8-14 days: 3 events; 

o 15-30 days: 2 events; 

o 31-100 days: 6 events; 

o 101-200 days: 17 events; 

o 201-353 days: 6 events. 

• Duration of event: n = 25, range: 1 day to 222 days, median: 5 days 

o 1 day: 3 events; 

o 2-7 days: 14 events; 

o 8-14 days: 4 events; 

o 15-30 days: 2 events; 

o 31-222 days: 2 events. 

• Reported event outcome: fatal (1), resolved/resolving (27), resolved with sequelae (3), 
not resolved (6). 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Clinical Trial Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 32 (BNT162b2 [27], blinded therapy [4], and Placebo [1]) (10.4% of 
309 cases, the total CT dataset), compared to 110 cases (16.5%) retrieved in the PSUR 
#3. 

• Country/region of incidence: US (24), Brazil, Germany (3 each), New Zealand (2). 
• Subjects' gender: female (18), and male (14). 
• Subjects' age in years (n = 32), range: 2-79 years, mean: 41.9 years, median: 48.5 years. 
• Medical history (n = 32); the most frequently (�5) reported relevant medical conditions 

included Hysterectomy (10), Cholecystectomy, Renal transplant (5 each). 
• COVID-19 Medical history: COVID-19 (1). 
• Co-suspect medications (n = 5): blinded therapy (4), placebo (1). 
• Number of events: 37. 
• Most frequently reported clinical PTs (> 1 ): Condition aggravated (3), Bipolar I disorder, 

Cardiac arrest, Leukaemia, Respiratory syncytial virus infection, Urinary tract infection 
(2 each). 

• BNT162b2 related events coded to the PT: None of the events were assessed as related to 
BNT162b2 and/or blinded therapy by the Sponsor or investigator. 

• Time to event onset63 : (n = 34 events), range: 14 days to 353 days, median: 127 days . 

o 8-14 days: 3 events; 
o 15-30 days: 2 events; 
o 31-100 days: 6 events; 
o 101-200 days: 17 events; 
o 201-353 days: 6 events. 

• Duration of event: n = 25, range: 1 day to 222 days, median: 5 days 

o 1 day: 3 events; 
o 2-7 days: 14 events; 
o 8-14 days: 4 events; 
o 15-30 days: 2 events; 
o 31-222 days: 2 events. 

• Reported event outcome: fatal (1 ), resolved/resolving (27), resolved with sequelae (3), 
not resolved (6). 

CONFIDENTIAL 
Page 279 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Post-Authorisation Data 
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• Number of cases: 4879 (1.7% of 282,992 cases, the total PM dataset), compared to 
8815 cases (1.7%) retrieved in the PSUR #3. 

• MC cases (1928), NMC cases (2951). 

• Country/region of incidence: France (919), Sweden (916), US (629), Germany (605), UK 
(345), Denmark (201), Italy (189), Japan (176), Belgium, Spain (101 each), the remaining 
697 cases were distributed among 43 countries. 

• Subjects' gender: female (3283), male (1365) and unknown/no data (231). 

• Subjects' age in years (n = 4486), range: 1 — 102 years, mean: 60.0, median: 61.0. 

• Medical history (n = 4879); the most frequently (≥200) reported relevant medical 
conditions included Breast cancer (718), Thyroidectomy (312), Neoplasm malignant 
(309), Immunodeficiency (301), Hysterectomy (269), Prostate cancer (261). 

• COVID-19 Medical history (n = 358): COVID-19 (297), Suspected COVID-19 (39), 
Post-acute COVID-19 syndrome (8), Asymptomatic COVID-19 (6), COVID-19 
pneumonia (3), SARS-CoV-2 test positive (2), Coronavirus infection, Coronavirus test 
positive, SARS-CoV-2 antibody test positive (1 each). 

• Co-suspect medications (n = 542); the most frequently (>10) reported co-suspect 
medications included COVID-19 vaccine (170), elasomeran (141), COVID-19 vaccine 
NRVV AD (79), influenza vaccine (18), influenza vaccine inact SPLIT 4V (13), 
influenza vaccine inact SAG 4V (12), COVID-19 vaccine NRVV AD26 (11). 

• Number of events: 19,204. 

• Event seliousnesS33: serious (8,602), non-serious (10,619). 

• Most frequently reported clinical PTs (≥3%): COVID-19 (783), Fatigue (656), Headache 
(569), Pyrexia (503), Myalgia (363), Arthralgia (361), Vaccination site pain (351), 
Malaise (320), Interchange of vaccine products (307), Pain (305), Pain in extremity 
(302), Dizziness (282), Nausea (256), Immunisation96 (244), Chills (237), Asthenia (222), 
Dyspnoea (218), Lymphadenopathy (171), Diarrhoea and Rash (134 each). 

• Time to event onset63: n = 11,315, range: <24 hours to <580 days, median: 1 day. 

<24 hours: 3539 events; 

1 day: 2227 events; 

2-7 days: 2021 events; 

8-14 days: 688 events; 

- 15-30 days: 716 events; 

- 31-181 days: 1504 events. 

96 PT selected per case processing conventions to indicate cases reporting third/booster doses. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Post-Authorisation Data 

Reporting Period 
19 June 2022 through 18 December 2022 

• Number of cases: 4879 (1.7% of 282,992 cases, the total PM dataset), compared to 
8815 cases (1.7%) retrieved in the PSUR #3. 

• MC cases (1928), NMC cases (2951). 
• Country/region of incidence: France (919), Sweden (916), US (629), Germany (605), UK 

(345), Denmark (201), Italy (189), Japan (176), Belgium, Spain (101 each), the remaining 
697 cases were distributed among 43 countries. 

• Subjects' gender: female (3283), male (1365) and unknown/no data (231). 
• Subjects' age in years (n = 4486), range: 1 - 102 years, mean: 60.0, median: 61.0. 
• Medical history (n = 4879); the most frequently (�200) reported relevant medical 

conditions included Breast cancer (718), Thyroidectomy (312), Neoplasm malignant 
(309), Immunodeficiency (301), Hysterectomy (269), Prostate cancer (261). 

• COVID-19 Medical history (n = 358): COVID-19 (297), Suspected COVID-19 (39), 
Post-acute COVID-19 syndrome (8), Asymptomatic COVID-19 (6), COVID-19 
pneumonia (3), SARS-CoV-2 test positive (2), Coronavirus infection, Coronavirus test 
positive, SARS-CoV-2 antibody test positive (1 each). 

• Co-suspect medications (n = 542); the most frequently (�10) reported co-suspect 
medications included COVID-19 vaccine (170), elasomeran (141), COVID-19 vaccine 
NRVV AD (79), influenza vaccine (18), influenza vaccine inact SPLIT 4V (13), 
influenza vaccine inact SAG 4V (12), COVID-19 vaccine NRVV AD26 (11). 

• Number of events: 19,204. 
• Event seriousness33 : serious (8,602), non-serious (10,619). 
• Most frequently reported clinical PTs (�3%): COVID-19 (783), Fatigue (656), Headache 

(569), Pyrexia (503), Myalgia (363), Arthralgia (361), Vaccination site pain (351), 
Malaise (320), Interchange of vaccine products (307), Pain (305), Pain in extremity 
(302), Dizziness (282), Nausea (256), Immunisation96 (244), Chills (237), Asthenia (222), 
Dyspnoea (218), Lymphadenopathy (171), Diarrhoea and Rash (134 each). 

• Time to event onset63 : n = 11,315, range: <24 hours to :'.S580 days, median: 1 day. 
- <24 hours: 3539 events; 
- 1 day: 2227 events; 

2-7 days: 2021 events; 
- 8-14 days: 688 events; 
- 15-30 days: 716 events; 
- 31-181 days: 1504 events. 

96 PT selected per case processing conventions to indicate cases reporting third/booster doses . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

- >182 days: 620 events. 

• Duration of event: n = 1986, range: <24 hours to 195 days, median: 2 days. 

<24 hours: 207 events; 

- 1 day: 419 events; 

- 2-7 days: 829 events; 

- 8-14 days: 219 events; 

- 15-30 days: 138 events; 

- 31-181 days: 169 events; 

- >182 days: 5 events. 

• Event outcome56: fatal (533), resolved/resolving (5398), resolved with sequelae (511), 
not resolved (4656), unknown (8168). 

Analysis by age group 

• CT Data: Paediatric (11), Adults (11), and Elderly (10). 
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o A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM Data: Paediatric (36), Adults (2528), Elderly (1977) and Unknown (338). 

o No significant difference was observed in the reporting proportion of frequently 
(>3%) reported events between adult and elderly population except for the events 
coded to PTs Headache, Myalgia, Vaccination site pain, Pain, Chills, 
Lymphadenopathy, and Paraesthesia. 

o A higher reporting proportion of following events was noted when comparison was 
done between adult and elderly population and is included in the table below. 

Events Reporting proportion in adults 
N= 2528 

Reporting proportion in elderly 
N=1997 

Headache 16.7% (421 cases) 6.6% (131 cases) 
Mvalgia 10.0% (253 cases) 5.3% (104 cases) 
Vaccination site pain 9.8% (247 cases) 5.0% (98 cases) 
Pain 8.6% (217 cases) 4.0% (79 cases) 
Chills 6.8% (173 cases) 2.9% (57 cases) 
Lvmphadenopathy 5.3% (134 cases) 1.7% (34 cases) 
Paraesthesia 3.6% (92 cases) 1.8% (36 cases) 

o No comparison was made to the paediatric population considering limited number of 
cases. 

Conclusion 

No new significant safety information was identified based on a review of these cases. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

- �182 days: 620 events. 

Reporting Period 
19 June 2022 through 18 December 2022 

• Duration of event: n = 1986, range: <24 hours to 195 days, median: 2 days. 

<24 hours: 207 events; 

1 day: 419 events; 

2-7 days: 829 events; 

8-14 days: 219 events; 

15-30 days: 138 events; 

31-181 days: 169 events; 

�182 days: 5 events. 
• Event outcome56: fatal (533), resolved/resolving (5398), resolved with sequelae (511), 

not resolved (4656), unknown (8168). 

Analysis by age group 

• CT Data: Paediatric (11), Adults (11), and Elderly (10). 

o A meaningful comparison between the different age groups is not possible due to the 
low number of cases. 

• PM Data: Paediatric (36), Adults (2528), Elderly (1977) and Unknown (338). 

o No significant difference was observed in the reporting proportion of frequently 
(�3%) reported events between adult and elderly population except for the events 
coded to PTs Headache, Myalgia, Vaccination site pain, Pain, Chills, 
Lymphadenopathy, and Paraesthesia. 

o A higher reporting proportion of following events was noted when comparison was 
done between adult and elderly population and is included in the table below. 

Events Reporting proportion in adults Reporting proportion in elderly 
N= 2528 N= 1997 

Headache 16.7% (421 cases) 6.6% (131 cases) 
Mvalgia 10.0% (253 cases) 5.3% (104 cases) 
Vaccination site pain 9.8% (247 cases) 5.0% (98 cases) 
Pain 8.6% (217 cases) 4.0% (79 cases) 
Chills 6.8% (173 cases) 2.9% (57 cases) 
Lvmphadenopathv 5.3% (134 cases) 1. 7% (34 cases) 
Paraesthesia 3.6% (92 cases) 1.8% (36 cases) 

o No comparison was made to the paediatric population considering limited number of 
cases. 

Conclusion 

No new significant safety information was identified based on a review of these cases . 
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16.3.5.5. Use in Patients with Autoimmune or Inflammatory Disorders 

Search criteria - Patients with Medical history PTs included in: SMQ Immune-
mediated/autoimmune disorders (Narrow and Broad scope); HLGTs (Primary Path) 
Autoimmune disorders; Immune disorders NEC; HLT (Primary Path) Neuromuscular 
junction dysfunction. 

Clinical Trial Data 

• Number of cases: 46 (BNT162b2 [34], blinded therapy [12]) (14.9% of 309 cases, the 
total CT dataset), compared to 102 cases (15.3%) retrieved in the PSUR #3. 

• Number of events: 57. 

• PTs recorded more than once: Cardiac arrest, Cardiac failure congestive, Chronic 
obstructive pulmonary disease, Diverticulitis, Hypotension, Myocardial 
infarction (2 each). 

• None of the 57 events were assessed as related to BNT162b2 or blinded therapy by the 
investigator and Sponsor. 
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) • Event outcome: fatal (3), resolved/resolving (44), resolved with sequelae (3), not 

resolved (6), unknown (1). 

Post-Authorisation Data 

• Number of cases: 12,868 (BNT162b2 [12,195], BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [504], BNT162b2 + BNT162b2 Omi BA.1 [266]) (4.5% of 282,992 cases, 
the total PM dataset), compared to 21,000 cases (4.1%) retrieved in the PSUR #3. 

• MC cases (3671), NMC cases (9197). 

• Number of events: 52,064. 

• Of the 12,868 cases, the most frequently (>500) clinical PTs included Fatigue (2188), 
Headache (1968), COVID-19 (1675), Pyrexia (1593), Drug ineffective (1243), Arthralgia 
(1188), Myalgia (1184), Malaise (1042), Pain (1021), Vaccination site pain (1004), 
Dizziness (942), Pain in extremity (931), Nausea (876), Chills (810), Asthenia (587), 
Dyspnoea (582), and Vaccination failure (575). 

• Event seriousness: serious (18,814), non-serious (33,303). 

• Event outcome: fatal (566), resolved/resolving (15,917), resolved with sequelae (1317), 
not resolved (14,900), unknown (19,549). 

• In 141 cases (reporting 566 relevant events with a fatal outcome), the reported causes of 
death (≥ 10) included Death (15), Off label use (14), COVID-19 (13), Multiple organ 
dysfunction syndrome (12), Cardio-respiratory arrest, Immunisation (11 each), Pyrexia, 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

16.3.5.5. Use in Patients with Autoimmune or Inflammatory Disorders 
Search criteria - Patients with Medical history PTs included in: SMQ Immune­
mediated/autoimmune disorders (Narrow and Broad scope); HLGTs (Primary Path) 
Autoimmune disorders; Immune disorders NEC; HLT (Primary Path) Neuromuscular 
junction dysfunction. 

Clinical Trial Data 

• Number of cases: 46 (BNT162b2 [34], blinded therapy [12]) (14.9% of 309 cases, the 
total CT dataset), compared to 102 cases (15.3%) retrieved in the PSUR #3. 

• Number of events: 57. 

• PTs recorded more than once: Cardiac arrest, Cardiac failure congestive, Chronic 
obstructive pulmonary disease, Diverticulitis, Hypotension, Myocardial 
infarction (2 each). 

• None of the 57 events were assessed as related to BNT162b2 or blinded therapy by the 
investigator and Sponsor. 

• Event outcome: fatal (3), resolved/resolving (44), resolved with sequelae (3), not 
resolved (6), unknown (1). 

Post-Authorisation Data 

• Number of cases: 12,868 (BNT162b2 [12,195], BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 [504], BNT162b2 + BNT162b2 Omi BA.I [266]) (4.5% of282,992 cases, 
the total PM dataset), compared to 21,000 cases (4.1 %) retrieved in the PSUR #3. 

• MC cases (3671), NMC cases (9197). 

• Number of events: 52,064. 

• Of the 12,868 cases, the most frequently (>500) clinical PTs included Fatigue (2188), 
Headache (1968), COVID-19 (1675), Pyrexia (1593), Drug ineffective (1243), Arthralgia 
(1188), Myalgia (1184), Malaise (1042), Pain (1021), Vaccination site pain (1004), 
Dizziness (942), Pain in extremity (931), Nausea (876), Chills (810), Asthenia (587), 
Dyspnoea (582), and Vaccination failure (575). 

• Event seriousness: serious (18,814), non-serious (33,303). 

• Event outcome: fatal (566), resolved/resolving (15,917), resolved with sequelae (1317), 
not resolved (14,900), unknown (19,549). 

• In 141 cases (reporting 566 relevant events with a fatal outcome), the reported causes of 
death (� 10) included Death (15), Off label use (14), COVID-19 (13), Multiple organ 
dysfunction syndrome (12), Cardio-respiratory arrest, Immunisation (11 each), Pyrexia, 
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Sudden death, and Vaccination failure (10 each). Of note, in 25 cases, limited 
information regarding the cause of death was provided (PTs Death and Sudden death). 
Most (109 of 141 cases) of the fatal cases involved elderly subjects. The most frequently 
(≥10) reported medical history included diabetes mellitus (59), hypertension (46), 
hypothyroidism (20), atrial fibrillation (18), chronic kidney disease, COVID-19 (13 
each), cardiac failure, and myocardial ischaemia (10 each). 

• The most frequently reported clinical events observed in subjects with autoimmune or 
inflammatory disorders were consistent with those observed in the overall population. 

Exacerbation or Flare-up 

A focused analysis on exacerbation or flare of autoimmune or inflammatory disorders was 
conducted using PTs of interest (i.e., condition aggravated, disease progression), rather than 
all events. 
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• Of the 582 cases that reported PTs indicative of exacerbation or flare, 242 cases were 
determined to be non-contributory and were not included in the discussion for the 
following reasons: 

— The events referred to an exacerbation/progression of an underlying condition that 
was not an autoimmune or inflammatory disorder (e.g., pain, hypertension, migraine, 
fatigue/tiredness, menstruation, COVID-19/long COVID). 

Therefore, 340 cases are included in the analysis below. 

Clinical Trial Data 

• Number of cases: No relevant cases were retrieved, compared to 1 case (0.1%) retrieved 
in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 340 (BNT162b2 [331], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [7], 
BNT162b2 + BNT162b2 Omi BA.1 [2]) (0.1% of 282,992 cases, the total PM dataset), 
compared to 771 (0.2%) retrieved in the PSUR #3. 

• MC cases (152), NMC cases (188). 

• Country/region of incidence: France (76), Germany (68), Japan (31), US (25), Italy (24), 
Norway (18), Sweden (14), Netherlands (13), Austria, UK (12 each), Belgium (10); the 
remaining 37 cases were distributed among 18 countries. 

• Subjects' gender: female (233), male (97) and unknown (10). 

• Subjects' age in years: n = 305, range: 11 — 97, mean: 53.1, median: 52.0. 

• Relevant medical history; the most frequently (≥10) reported medical conditions included 
Rheumatoid arthritis (36), Autoimmune thyroiditis (29), Hypothyroidism (22), 
Ankylosing spondylitis, Multiple sclerosis, Psoriasis (16 each), Sjogren's syndrome (14), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Sudden death, and Vaccination failure (10 each). Of note, in 25 cases, limited 
information regarding the cause of death was provided (PTs Death and Sudden death). 
Most (109 of 141 cases) of the fatal cases involved elderly subjects. The most frequently 
(�10) reported medical history included diabetes mellitus (59), hypertension ( 46), 
hypothyroidism (20), atrial fibrillation (18), chronic kidney disease, COVID-19 (13 
each), cardiac failure, and myocardial ischaemia (10 each). 

• The most frequently reported clinical events observed in subjects with autoimmune or 
inflammatory disorders were consistent with those observed in the overall population. 

Exacerbation or Flare-up 

A focused analysis on exacerbation or flare of autoimmune or inflammatory disorders was 
conducted using PTs of interest (i.e., condition aggravated, disease progression), rather than 
all events. 

• Of the 582 cases that reported PTs indicative of exacerbation or flare, 242 cases were 
determined to be non-contributory and were not included in the discussion for the 
following reasons: 
- The events referred to an exacerbation/progression of an underlying condition that 

was not an autoimmune or inflammatory disorder ( e.g., pain, hypertension, migraine, 
fatigue/tiredness, menstruation, COVID-19/long COVID). 

Therefore, 340 cases are included in the analysis below . 

Clinical Trial Data 

• Number of cases: No relevant cases were retrieved, compared to 1 case (0.1 %) retrieved 
in the PSUR #3. 

Post-Authorisation Data 

• Number of cases: 340 (BNT162b2 [331], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [7], 
BNT162b2 + BNT162b2 Omi BA. I [2]) (0.1 % of 282,992 cases, the total PM dataset), 
compared to 771 (0.2%) retrieved in the PSUR #3. 

• MC cases (152), NMC cases (188). 
• Country/region of incidence: France (76), Germany (68), Japan (31), US (25), Italy (24), 

Norway (18), Sweden (14), Netherlands ( 13), Austria, UK (12 each), Belgium (10); the 
remaining 37 cases were distributed among 18 countries. 

• Subjects' gender: female (233), male (97) and unknown (10). 
• Subjects' age in years: n = 305, range: 11 -97, mean: 53.1, median: 52.0 . 
• Relevant medical history; the most frequently (�10) reported medical conditions included 

Rheumatoid arthritis (36), Autoimmune thyroiditis (29), Hypothyroidism (22), 
Ankylosing spondylitis, Multiple sclerosis, Psoriasis (16 each), Sjogren's syndrome (14), 
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Rheumatic disorder (13), Basedow's disease (12), Pemphigoid (11), Arthritis, and 
Neuropathy peripheral (10 each). 

• COVID-19 Medical history (n = 39): COVID-19 (31), Coronavirus infection, COVID-19 
pneumonia, Suspected COVID-19 (2 each), Asymptomatic COVID-19, Post-acute 
COVID-19 syndrome, SARS-CoV-2 test positive (1 each). 

• Co-suspect medications (n = 15): elasomeran (5), tofacitinib (3), methotrexate (2), 
alprazolam, azathioprine, betamethasone, cortisone, COVID-19 vaccine NRVV AD, 
ferrous sulfate, influenza vaccine, levofloxacin, loratadine, ocrelizumab, paracetamol, 
pneumococcal vaccine, prednisone, tamoxifen, upadacitinib, varicella zoster vaccine live 
(1 each). 

• Number of events: 2113 (of which 342 were events of interest ie, exacerbation/flare 
AEs). 

• Relevant event seriousness: serious (238), non-serious (104). 

• Relevant PTs: Condition aggravated (258), Disease recurrence (66), Concomitant disease 
aggravated (13), Disease progression (4), and Symptom recurrence (1). 

• Time to event onset63: n = 139, range: from <24 hours to 423 days, median: 5.5 days. 

— <24 hours: 19 events; 
— 1 day: 22 events (1 of which had a fatal outcome); 
— 2-7 days: 35 events; 
- 8-14 days: 18 events (1 of which had a fatal outcome); 
— 15-30 days: 15 events; 
- 31-181 days: 26 events; 
- >182 days: 4 events. 

• Duration of relevant events64: n = 14, range: 1 day to 413 days, median 6.5 days. 

1 day: 1 event; 
2-7 days: 7 events; 
8-14 days: 1 event; 
15-30 days: 1 event; 

— 31-181 days: 1 event; 
— >182 days: 3 events. 

• Relevant event outcome: fatal (4), resolved/resolving (97), resolved with sequelae (14), 
not resolved (122), unknown (105). 

In 4 cases (reporting 4 relevant events with a fatal outcome), the reported causes of death 
included Condition aggravated (3) and Disease progression (1). Additional co-reported 
fatal events in these 4 cases included Acute respiratory distress syndrome, Interstitial 
lung disease (2 each), Acute respiratory failure, Cardiac failure, Diabetic nephropathy, 
Pulmonary fibrosis, Pulmonary oedema, and Renal failure (1 each). All 4 cases involved 
male subjects with an age range of 63 to 78 years and mean of 70.5 years (n=4). The 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Rheumatic disorder (13), Basedow1s disease (12), Pemphigoid (11), Arthritis, and 
Neuropathy peripheral ( 10  each). 

• COVID-19 Medical history (n = 39): COVID-19 (31), Coronavirus infection, COVID-19 
pneumonia, Suspected COVID-19 (2 each), Asymptomatic COVID-19, Post-acute 
COVID-19 syndrome, SARS-CoV-2 test positive ( 1  each). 

• Co-suspect medications (n = 15): elasomeran (5), tofacitinib (3), methotrexate (2), 
alprazolam, azathioprine, betamethasone, cortisone, COVID-19 vaccine NRVV AD, 
ferrous sulfate, influenza vaccine, levofloxacin, loratadine, ocrelizumab, paracetamol, 
pneumococcal vaccine, prednisone, tamoxifen, upadacitinib, varicella zoster vaccine live 
(1  each). 

• Number of events: 21 13 ( of which 342 were events of interest ie, exacerbation/flare 
AEs). 

• Relevant event seriousness: serious (238), non-serious (104). 
• Relevant PTs: Condition aggravated (258), Disease recurrence (66), Concomitant disease 

aggravated (13), Disease progression (4), and Symptom recurrence (1). 
• Time to event onset63 : n = 139, range: from <24 hours to 423 days, median: 5.5 days. 

- <24 hours: 19 events; 
- 1 day: 22 events (1 of which had a fatal outcome); 
- 2-7 days: 35 events; 
- 8-14 days: 18 events (1 of which had a fatal outcome); 

15-30 days: 1 5  events; 
- 31-181 days: 26 events; 
- �182 days: 4 events. 

• Duration ofrelevant events64: n = 1 4, range: 1 day to 413 days, median 6.5 days. 

- 1 day: 1 event; 
- 2-7 days: 7 events; 
- 8-14 days: 1 event; 
- 15-30 days: 1 event; 

31-181 days: 1 event; 
- �182 days: 3 events. 

• Relevant event outcome: fatal (4), resolved/resolving (97), resolved with sequelae (14), 
not resolved (122), unknown (105). 

In 4 cases (reporting 4 relevant events with a fatal outcome), the reported causes of death 
included Condition aggravated (3) and Disease progression (1  ). Additional co-reported 
fatal events in these 4 cases included Acute respiratory distress syndrome, Interstitial 
lung disease (2 each), Acute respiratory failure, Cardiac failure, Diabetic nephropathy, 
Pulmonary fibrosis, Pulmonary oedema, and Renal failure (1 each). All 4 cases involved 
male subjects with an age range of 63 to 78 years and mean of 70.5 years (n=4). The 
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relevant medical histories reported in these 4 cases included interstitial lung disease (2), 
diabetes mellitus, and rheumatoid arthritis (1 each). Review of these cases did not 
identify any new significant safety information. 

Analysis by age group 

• CT: Not applicable. 

• PM: Paediatric (6), Adults (238), Elderly (78) and Unknown (18). 

- Exacerbation and/or flare of underlying autoimmune or inflammatory disorders 
occurred more frequently in the adult population, which is likely due to autoimmune 
disorders being more common in adults and the fact that adults are the largest group 
of vaccinated individuals reporting adverse events. 

Conclusion 
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Overall, there were 340 PM cases (all PM cases [0.1% of the overall dataset]) that reported 
exacerbation/flares in subjects with autoimmune or inflammatory disorders following 
administration of BNT162b2, BNT162b2 + BNT162b2 Omi BA.1, or BNT162b2 + 
BNT162b2 Omi BA.4/BA.5. Exacerbation and/or flare of underlying autoimmune disease or 
inflammatory disorders occurred more frequently in the adult population which is likely due 
to the fact that the largest group of vaccinated individuals reporting AEs are in this age 
group. Also, the autoimmune or inflammatory disorders often occur during adulthood. The 
most frequently reported clinical events observed in subjects with autoimmune or 
inflammatory disorders were consistent with those observed in the overall population. 

16.4. Characterisation of Risks 

On 02 September 2022, EMA reminded the MAH of the legal obligation to maintain the MA 
for MAH' products, that includes the Risk Management Plan in module 1.8.2. of the dossier. 

The safety specification and the list of safety concerns in the RMP does not seem to 
accurately reflect the current knowledge on the safety of your COVID-19 vaccine, as it seems 
to overestimate the remaining concerns for safety and missing information. Please take the 
next opportunity to critically appraise if the wealth of safety data accumulated during the 
product use can inform rationalising the safety concerns in the RMP. EMA consider that the 
most suitable procedure for this RMP update to be the next PSUR submission, where a 
summary review of the safety of the product could lead to RMP updates in Part II and more. 

Response 

Based on the clinical trial data, cumulative PM data, individual review of cases, and real-
world data on mRNA vaccine effectiveness, no new significant safety information has been 
identified that substantiates retaining VAED/VAERD as an important potential risk in the 
PSUR for BNT162b2. The MAH, therefore, proposes to remove the important potential risk 
of VAED/VAERD from the list of safety concerns. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

relevant medical histories reported in these 4 cases included interstitial lung disease (2), 
diabetes mellitus, and rheumatoid arthritis (1 each). Review of these cases did not 
identify any new significant safety information. 

Analysis by age group 

• CT: Not applicable. 

• PM: Paediatric (6), Adults (238), Elderly (78) and Unknown (18). 

- Exacerbation and/or flare of underlying autoimmune or inflammatory disorders 
occurred more frequently in the adult population, which is likely due to autoimmune 
disorders being more common in adults and the fact that adults are the largest group 
of vaccinated individuals reporting adverse events. 

Conclusion 

Overall, there were 340 PM cases ( all PM cases [O .1 % of the overall dataset]) that reported 
exacerbation/flares in subjects with autoimmune or inflammatory disorders following 
administration of BNT 162b2, BNT 162b2 + BNT 162b2 Omi BA. I ,  or BNT 162b2 + 
BNT162b2 Omi BA.4/BA.5. Exacerbation and/or flare of underlying autoimmune disease or 
inflammatory disorders occurred more frequently in the adult population which is likely due 
to the fact that the largest group of vaccinated individuals reporting AEs are in this age 
group. Also, the autoimmune or inflammatory disorders often occur during adulthood. The 
most frequently reported clinical events observed in subjects with autoimmune or 
inflammatory disorders were consistent with those observed in the overall population . 

16.4. Characterisation of Risks 

On 02 September 2022, EMA reminded the MAH of the legal obligation to maintain the MA 
for MAH' products, that includes the Risk Management Plan in module 1.8.2. of the dossier. 

The safety specification and the list of safety concerns in the RMP does not seem to 
accurately reflect the current knowledge on the safety of your COVID-19 vaccine, as it seems 
to overestimate the remaining concerns for safety and missing iriformation. Please take the 
next opportunity to critically appraise if the wealth of safety data accumulated during the 
product use can iriform rationalising the safety concerns in the RMP. EMA consider that the 
most suitable procedure for this RMP update to be the next PSUR submission, where a 
summary review of the safety of the product could lead to RMP updates in Part II and more. 

Response 

Based on the clinical trial data, cumulative PM data, individual review of cases, and real­
world data on mRNA vaccine effectiveness, no new significant safety information has been 
identified that substantiates retaining V AEDN AERD as an important potential risk in the 
PSUR for BNT162b2. The MAH, therefore, proposes to remove the important potential risk 
of V AEDN AERD from the list of safety concerns. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

The MAH proposes the updated list of the safety concerns, as detailed in Table 88. 

Table 88. Updated Safety Concerns at the End of the Reporting Period (Proposal) 

Important identified risks Myocarditis and Pericarditis 
Ifnpertant-petential-fisks Vaccine Ascociated Enhaneed-Disease (VAED) -ineinding 

Vaccine Associated Enhanced Respiratory Disease (VAERD) 
Missing information Use in pregnancy and while breast feeding 

Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g. chronic obstructive 
pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

16.4.1. Characterisation of Important Identified and Potential Risks 

A typical medicinal product has multiple risks associated with it and individual risks vary in 
terms of severity, effect on individual patients, and public health impact. 

What constitutes an important risk depends upon several factors including the impact on the 
individual subject, the seriousness of the risk and its severity, and the impact on public 
health. In addition, risks, which, whilst not normally serious enough to require specific 
warnings or precautions but which occur in a significant proportion of the treated population, 
affect the quality of the treated person's life, and which could lead to serious consequences if 
untreated should also be considered. Risks may be related to nonclinical or clinical safety or 
quality issues. The intended purpose and impact of the product e.g., whether it is intended to 
prevent disease, to prevent particular serious outcomes due to a condition or to reduce 
progression of a chronic disease must also be considered when characterising risks. 

The following were considered in characterising risk(s) of this product: 

• frequency of risk; 

• public health impact (severity and seriousness/reversibility/outcomes); 

• impact on the individual patient (effect on quality of life or could lead to serious 
consequences if left untreated); 

• risk factors (including patient factors, dose, at risk period, additive or synergistic 
factors); 

• preventability (ie, predictability of a risk, whether risk factors have been identified, or 
possibility of detection at an early stage which could mitigate seriousness); 

• potential mechanism; 

• evidence source(s) and strength of the evidence. 
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Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

The MAH proposes the updated list of the safety concerns, as detailed in Table 88. 

Table 88. Updated Safety Concerns at the End of the Reporting Period (Proposal) 
Important identified risks Myocarditis and Pericarditis 
lmf)el'tant l)etential risks :Vaeeine Asseeiatea Bnhaneea 9isease fVAB9), ineluaing 

� T  • - A -- . .l � .  --.l n ._. ---- � T A  T"""T"loT"\.'\ - - , 
Missing information Use in prewancy and while breast feeding 

Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g. chronic obstructive 
pulmonary disease [COPD], diabetes, chronic neurological disease, 
cardiovascular disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

16.4.1. Characterisation of Important Identified and Potential Risks 
A typical medicinal product has multiple risks associated with it and individual risks vary in 
terms of severity, effect on individual patients, and public health impact. 

What constitutes an important risk depends upon several factors including the impact on the 
individual subject, the seriousness of the risk and its severity, and the impact on public 
health. In addition, risks, which, whilst not normally serious enough to require specific 
warnings or precautions but which occur in a significant proportion of the treated population, 
affect the quality of the treated person's life, and which could lead to serious consequences if 
untreated should also be considered. Risks may be related to nonclinical or clinical safety or 
quality issues. The intended purpose and impact of the product e.g., whether it is intended to 
prevent disease, to prevent particular serious outcomes due to a condition or to reduce 
progression of a chronic disease must also be considered when characterising risks. 

The following were considered in characterising risk(s) of this product: 

• frequency of risk; 

• public health impact (severity and seriousness/reversibility/outcomes); 

• impact on the individual patient ( effect on quality of life or could lead to serious 
consequences if left untreated); 

• risk factors (including patient factors, dose, at risk period, additive or synergistic 
factors); 

• preventability (ie, predictability of a risk, whether risk factors have been identified, or 
possibility of detection at an early stage which could mitigate seriousness); 

• potential mechanism; 

• evidence source( s) and strength of the evidence . 
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Internal and external datasets were used to populate the table below with available data. In 
addition to literature searches for the drug itself and its class, external data sources were 
consulted. 

Please see Appendix 8 for the characterisation of the important identified and important 
potential risks of BNT162b2, consistent with Part II, Module SVII of the BNT162b2 
EU-RMP version 9.0 approved on 10 November 2022. 

The threshold for investigating a safety concern further will depend upon the indication, the 
target population, and the likely impact on public health. For example, a safety concern with 
a vaccine might have a lower threshold for investigation than the same issue in a medicinal 
product used in the palliative treatment of metastatic cancer. The risks for BNT162b2 are 
well managed. No special investigations to further characterise any of these risks are 
necessary. 

Summary information from clinical trials and post-marketing sources received by the MAH 
through 18 December 2022 is provided in Section 16.4.1.1 and Section 16.4.1.2. 

16.4.1.1. Cumulative Characterisation of Important Identified Risks 

09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) Table 89. Cumulative Characterisation of Important Identified Risks 

Risks Clinical Study Data Post-Marketing Data 
Myocarditis and Mvocarditis Cumulatively, there were 22221 cases of 
Pericarditis • No. of cases: 4 of BNT162b2 Myocarditis and Pericarditis: 13619 

• No. of SAEs: 4 cases reported myocarditis and 10725 

• The relevant Pi's: Myocarditis, 
Myopericarditis (2 each) 

cases reported pericarditis (in 2123 of 
these 22,221 cases, the subjects 

• Related SAEs: Myopericarditis developed both myocarditis and 

(2), Myocarditis (1). pericarditis). 

Pericarditis Mvocarditis 

• No. of cases: 3 of BNT162b2 • No. of cases: 13619 

• No. of SAEs: 3 
• The most common PTs: 

• Relevant PTs: Myocarditis (11464), 
Myopericarditis (2060), Carditis 

Pericarditis (3) 
• Related SAEs: None. 

Based on the cumulative CT data, no 

(184), Eosinophilic myocarditis (14), 
Hypersensitivity myocarditis (7), 
Immune-mediated myocarditis (6), 
Autoimmune myocarditis, Giant cell

new significant safety information was myocarditis (4 each), Chronic 

identified for BNT162b2 and myocarditis (1). 

myocarditis/pericarditis. • Frequently reported additional PTs 
(≥500): Chest pain (4584), Dyspnoea 
(2950), Fatigue (2293), Palpitations 
(2173), Pericarditis (2121), Pyrexia 
(2008), Tachycardia (1488), Chest 
discomfort (1459), Headache (1160), 
Off label use (900), Immunisation 
(894), Troponin increased (864), 
Dizziness (844), Interchange of 
vaccine products (764), Malaise 
(644), Inappropriate schedule of 
product administration (633), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Internal and external datasets were used to populate the table below with available data. In 
addition to literature searches for the drug itself and its class, external data sources were 
consulted. 

Please see Appendix 8 for the characterisation of the important identified and important 
potential risks ofBNT162b2, consistent with Part II, Module SVII of the BNT162b2 
EU-RMP version 9.0 approved on 10 November 2022. 

The threshold for investigating a safety concern further will depend upon the indication, the 
target population, and the likely impact on public health. For example, a safety concern with 
a vaccine might have a lower threshold for investigation than the same issue in a medicinal 
product used in the palliative treatment of metastatic cancer. The risks for BNT162b2 are 
well managed. No special investigations to further characterise any of these risks are 
necessary. 

Summary information from clinical trials and post-marketing sources received by the MAH 
through 18 December 2022 is provided in Section 16.4.1.1 and Section 16.4.1.2. 

16.4.1.1. Cumulative Characterisation of Important Identified Risks 

Table 89. Cumulative Characterisation of Important Identified Risks 
Risks 

Myocarditis and 
Pericarditis 

Clinical Study Data 
Myocarditis 
• No. of cases: 4 ofBNT162b2 
• No. of SAEs: 4 
• The relevant PTs: Myocarditis, 

Myopericarditis (2 each) 
• Related SAEs: Myopericarditis 

(2), Myocarditis (1). 

Pericarditis 
• No. of cases: 3 ofBNT162b2 
• No. of SAEs: 3 
• The most common PTs: 

Pericarditis (3) 
• Related SAEs: None . 

Based on the cumulative CT data, no 
new significant safety information was 
identified for BNT162b2 and 
myocarditis/pericarditis. 
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Post-Marketin2 Data 
Cumulatively, there were 22,221 cases of 
Myocarditis and Pericarditis: 13619 
cases reported myocarditis and 10725 
cases reported pericarditis (in 2123 of 
these 22,221 cases, the subjects 
developed both myocarditis and 
pericarditis ). 

Myocarditis 
• No. of cases: 13619 
• Relevant PTs: Myocarditis (11464), 

Myopericarditis (2060), Carditis 
(184), Eosinophilic myocarditis (14), 
Hypersensitivity myocarditis (7), 
Immune-mediated myocarditis (6), 
Autoimmune myocarditis, Giant cell 
myocarditis (4 each), Chronic 
myocarditis (1). 

• Frequently reported additional PTs 
(�500): Chest pain ( 4584), Dyspnoea 
(2950), Fatigue (2293), Palpitations 
(2173), Pericarditis (2121), Pyrexia 
(2008), Tachycardia (1488), Chest 
discomfort (1459), Headache (1160), 
Off label use (900), Immunisation 
(894), Troponin increased (864), 
Dizziness (844), Interchange of 
vaccine products (764), Malaise 
(644), Inappropriate schedule of 
product administration (633), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 89. Cumulative Characterisation of Important Identified Risks 

Risks Clinical Study Data Post-Marketing Data 
Asthenia (610), Arrhythmia (600), 
Nausea (556), Myalgia, Pain (517 
each). 

• Subjects' gender: female (4645), 
male (8492) and unknown (482). 

• Subjects' age in years (n = 12278), 
range: 6 — 102 years, mean: 35.3 
years, median: 31 years. 

• Age group: Paediatric (2020), Adults 
(9367), Elderly (1001) and Unknown 
(1231). 

• Case source: Spontaneous (13193), 
Literature (377), Clinical study (28), 
Solicited (21) 

• Event seriousness: serious (13744) 
• Event outcome: Fatal (233), Not 

resolved (3936), Resolved with 
sequelae (368), Resolved/resolving 
(5288), Unknown data (3931). 

Pericarditis 
• No. of cases: 10725. 
• Relevant PTs: Pericarditis (10644), 

Pleuropericarditis (81), Pericarditis 
constrictive (20), Autoimmune 
pericarditis, Pericarditis adhesive (1 
each). 

• Frequently reported additional PTs 
(≥2%): Chest pain (4487), Dyspnoea 
(2738), Myocarditis (1982), Fatigue 
(1858), Palpitations (1732), Pyrexia 
(1223), Tachycardia (1166), Chest 
discomfort (1140), Pericardial 
effusion (838), Headache (824), 
Immunisation (683), Off label use 
(633), Dizziness (612), Interchange 
of vaccine products (553), Malaise 
(480), Myalgia (422), Pain (420), 
Nausea (419), Asthenia (401), 
Arthralgia, Pain in extremity (394 
each), Inappropriate schedule of 
product administration (364), 
Paraesthesia (306), Syncope (284), 
Cough (261), Chills (257), Heart rate 
increased (252), Angina pectoris, 
Electrocardiogram abnormal (244 
each), Lethargy (219), Back pain 
(207), Arrhythmia, Hyperhidrosis 
(194 each), Pleural effusion (193), 
Influenza like illness, 
Lymphadenopathy (192 each), 
Dyspnoea exertional (190), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 89. Cumulative Characterisation of Important Identified Risks 
Risks Clinical Study Data 
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Post-Marketin2 Data 
Asthenia (610), Arrhythmia (600), 
Nausea (556), Myalgia, Pain (517 
each). 

• Subjects' gender: female (4645), 
male (8492) and unknown ( 482). 

• Subjects' age in years (n = 12278), 
range: 6 - 102 years, mean: 35.3 
years, median: 31 years. 

• Age group: Paediatric (2020), Adults 
(9367), Elderly (1001) and Unknown 
(1231). 

• Case source: Spontaneous (13193), 
Literature (377), Clinical study (28), 
Solicited (21) 

• Event seriousness: serious (13744) 
• Event outcome: Fatal (233), Not 

resolved (3936), Resolved with 
sequelae (368), Resolved/resolving 
(5288), Unknown data (3931 ). 

Pericarditis 
• No. ofcases: 10725 . 
• Relevant PTs: Pericarditis (10644), 

Pleuropericarditis (81 ), Pericarditis 
constrictive (20), Autoimmune 
pericarditis, Pericarditis adhesive (1 
each). 

• Frequently reported additional PTs 
(�2%): Chest pain (4487), Dyspnoea 
(2738), Myocarditis (1982), Fatigue 
(1858), Palpitations (1732), Pyrexia 
(1223), Tachycardia (1166), Chest 
discomfort (1140), Pericardia} 
effusion (838), Headache (824), 
Immunisation (683), Off label use 
(633), Dizziness (612), Interchange 
of vaccine products (553), Malaise 
(480), Myalgia (422), Pain (420), 
Nausea (419), Asthenia (401), 
Arthralgia, Pain in extremity (394 
each), Inappropriate schedule of 
product administration (364), 
Paraesthesia (306), Syncope (284), 
Cough (261), Chills (257), Heart rate 
increased (252), Angina pectoris, 
Electrocardiogram abnormal (244 
each), Lethargy (219), Back pain 
(207), Arrhythmia, Hyperhidrosis 
( 194 each), Pleural effusion ( 193 ), 
Influenza like illness, 
Lymphadenopathy (192 each), 
Dyspnoea exertional ( 190), 



09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

d\
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 89. Cumulative Characterisation of Important Identified Risks 

Risks Clinical Study Data Post-Marketing Data 
Vomiting (185), C-reactive protein 
increased (184), Vaccination site 
pain (181), Troponin increased 
(170), Diarrhoea (168), 
Hypertension (167), Hypoaesthesia 
(166), Myopericarditis (164). 

• Subjects' gender female (5047), 
male (5439) and unknown (239). 

• Subjects' age in years (n = 9908), 
range: 2 — 98 years, mean: 39.8 
years, median: 37.0 years. 

• Age group: Paediatric (717), Adults 
(8239), Elderly (1007), and 
Unknown (762). 

• Case source: Spontaneous (10,576), 
Literature (96), Clinical study (44), 
Other solicited sources (9). 

• Event seriousness: serious (10,747). 

• Event outcome56: Fatal (38), Not 
resolved (3660), Resolved with 
sequelae (181), Resolved/resolving 
(3976), Unknown data (2903). 

Based on the accumulating data from 
post-authorisation use of the vaccine, 
including the consistent findings from 
passive and active surveillance databases 
of increased occurrences of myocarditis 
and pericarditis following vaccination 
with BNT162b2, myocarditis and 
pericarditis have been added as ADRs in 
section 4.8 Undesirable effects, in 
Appendix A and Appendix B of the CDS 
v. 14.0, made effective on 26 July 2022. 

16.4.1.2. Cumulative Characterisation of Important Potential Risks 

Table 90. Cumulative Characterisation of Important Potential Risks 

Risks Clinical Study Data Post-Marketing Data 
Vaccine-Associated There were no cases reporting • No. of cases: 3883. 
Enhanced Disease COVID-19 infection associated • Relevant PTs most frequently reported 
(VAED), including 
Vaccine-Associated 

with one of the PTs utilized to 
identify potential severe or 
atypical cases of COVID-19. 

(>2%): Drug ineffective (2203), 
Vaccination failure (1680), COVID-19 
pneumonia (1601), Dyspnoea (1172), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 89. Cumulative Characterisation of Important Identified Risks 
Risks Clinical Study Data Post-Marketine: Data 

Vomiting (185), C-reactive protein 
increased (184), Vaccination site 
pain (181), Troponin increased 
(170), Diarrhoea (168), 
Hypertension (167), Hypoaesthesia 
(166), Myopericarditis (164). 

• Subjects'  gender: female (5047), 
male (5439) and unknown (239). 

• Subjects' age in years (n = 9908), 
range: 2 - 98 years, mean: 39.8 
years, median: 37.0 years. 

• Age group: Paediatric (717), Adults 
(8239), Elderly (1007), and 
Unknown (762). 

• Case source: Spontaneous (10,576), 
Literature (96), Clinical study (44), 
Other solicited sources (9). 

• Event seriousness: serious (10,747) . 

• Event outcome56
: Fatal (38), Not 

resolved (3660), Resolved with 
sequelae (181), Resolved/resolving 
(3976), Unknown data (2903). 

Based on the accumulating data from 
post-authorisation use of the vaccine, 
including the consistent findings from 
passive and active surveillance databases 
of increased occurrences of myocarditis 
and pericarditis following vaccination 
with BNT162b2, myocarditis and 
pericarditis have been added as ADRs in 
section 4.8 Undesirable effects, in 
Appendix A and Appendix B of the CDS 
v. 14.0, made effective on 26 July 2022. 

16.4.1.2. Cumulative Characterisation of Important Potential Risks 

Table 90. Cumulative Characterisation of Important Potential Risks 
Risks 

Vaccine-Associated 
Enhanced Disease 
(V AED), including 
Vaccine-Associated 

Clinical Study Data 
There were no cases reporting • 
COVID-19 infection associated • 
with one of the PTs utilized to 
identify potential severe or 
atypical cases of COVID-19. 
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Post-Marketine: Data 
No. of cases: 3883 . 
Relevant PTs most frequently reported 
(>2%): Drug ineffective (2203), 
Vaccination failure (1680), COVID-19 
pneumonia (1601), Dyspnoea (1172), 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 90. Cumulative Characterisation of Important Potential Risks 

Risks Clinical Study Data Post-Marketing Data 
Enhanced Respiratory 
Disease (VAERD) Based on the cumulative CT 

Diarrhoea (552), Vomiting (279), 
Respiratory failure (206), Myocarditis 

data, no new significant safety (185), Abdominal pain (172), Pulmonary 
information was identified for embolism (140), Hypoxia (129), Acute 
BNT162b2 and VAEDNAERD. respiratory distress syndrome (118), 

Cardiac failure (104), Tachypnoea (101), 
Acute kidney injury (100), Arrhythmia 
(81). 

• Frequently reported additional PTs (>100): 
COVID-19 (2371), Pyrexia (746), Cough 
(602), Fatigue (436), Headache (423), 
Asthenia (352), Suspected COVID-19 
(336), Nausea (213), Malaise (203), Chest 
pain (197), Myalgia (185), Pain (174), 
Dizziness (170), Oxygen saturation 
decreased (167), Chills (146), Decreased 
appetite (139), Oropharyngeal pain (137), 
Arthralgia (132), Anosmia (123), 
Pneumonia (121), Off label use (120), 
Ageusia (111), Palpitations (105), Pain in 
extremity (104), Tachycardia (103) and 
Immunisation (102). 

• Subjects' gender: female (1956), male 
(1835) and unknown (92). 

• Subjects' age in years (n = 3712), range: 2 
— 104 years, mean: 65.3 years, median: 
70.0 years. 

• Age group: Paediatric (70), Adults (1456), 
Elderly (2193) and Unknown (164). 

• Case source: Spontaneous (3716), 
Literature (48), Clinical study (60), 
Solicited (59) 

• Relevant event seriousness: serious (8154), 
non-serious (1156) 

• Relevant event outcome: Fatal (1507), Not 
resolved (1331), Resolved with sequelae 
(108), Resolved/resolving (3173), 
Unknown data (3202). 

Based on the cumulative PM data individual 
review of cases, no new significant safety 
information was identified for BNT162b2 and 
the potential risk of VAEDNAERD. 

16.4.2. Description of Missing Information 

Table 91 describes missing information associated with the use of BNT162b2. 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

Table 90. Cumulative Characterisation of Important Potential Risks 
Risks Clinical Study Data Post-Marketine: Data 

Enhanced Respiratory Diarrhoea (552), Vomiting (279), 
Disease (V AERD) Based on the cumulative CT Respiratory failure (206), Myocarditis 

data, no new significant safety (1 85), Abdominal pain (1 72), Pulmonary 
information was identified for embolism (140), Hypoxia (129), Acute 
BNTl 62b2 and V AEDN AERD. respiratory distress syndrome (1 1 8), 

Cardiac failure (1 04), Tachypnoea ( 101), 
Acute kidney injury (100), Arrhythmia 
(8 1 ). 

• Frequently reported additional PTs (> 1 00): 
COVID-19 (2371), Pyrexia (746), Cough 
(602), Fatigue (436), Headache (423), 
Asthenia (352), Suspected COVID-19 
(336), Nausea (21 3), Malaise (203), Chest 
pain (1 97), Myalgia (1 85), Pain (174), 
Dizziness (1 70), Oxygen saturation 
decreased (1 67), Chills (146), Decreased 
appetite (139), Oropharyngeal pain (137), 
Arthralgia (1 32), Anosmia (123), 
Pneumonia ( 121), Off label use (120), 
Ageusia (1 1 1  ), Palpitations (105), Pain in 
extremity (104), Tachycardia ( 103) and 
Immunisation ( 102). 

• Subjects' gender: female (1 956), male 
(1 835) and unknown (92). 

• Subjects' age in years (n = 3712), range: 2 
- 104 years, mean: 65.3 years, median: 
70.0 years . 

• Age group: Paediatric (70), Adults (1456), 
Elderly (21 93) and Unknown (1 64). 

• Case source: Spontaneous (371 6), 
Literature (48), Clinical study (60), 
Solicited (59) 

• Relevant event seriousness: serious (8 1 54), 
non-serious (1 1 56) 

• Relevant event outcome: Fatal (1507), Not 
resolved (133 1), Resolved with sequelae 
(1 08), Resolved/resolving (3 173), 
Unknown data (3202). 

Based on the cumulative PM data individual 
review of cases, no new significant safety 
information was identified for BNT162b2 and 
the potential risk ofVAEDN AERD. 

16.4.2. Description of Missing Information 

Table 91 describes missing information associated with the use ofBNT162b2. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 

Use in pregnancy and 
while breast feeding 

The safety profile of the vaccine in pregnant and/or breastfeeding women was not 
studied in the pivotal clinical trial and the maternal clinical trial was terminated early 
due to participant recruitment difficulties. Many pregnant women have chosen to be 
vaccinated despite the lack of clinical trial safety data. It will be important to follow 
these women for pregnancy and birth outcomes. The timing of vaccination in a 
pregnant woman and the subsequent immune response may have varying favourable 
or unfavourable impacts on the embryo/foetus. The clinical consequences of SARS-
CoV-2 infection to the woman and foetus during pregnancy is not yet fully 
understood and the pregnant woman's baseline health status may affect both the 
clinical course of her pregnancy and the severity of COVID-19. These factors and 
the extent to which the pregnant woman may be at risk of exposure to SARS-CoV-2 
will influence the benefit risk considerations for use of the vaccine. 

Cases indicative of use in pregnancy and while breastfeeding received during the 
reporting interval are summarised in Section 16.3.5.3 Use in Pregnant/Lactating 
Women. 

Use in 
immunocompromised 
patients 

The vaccine is being studied in ongoing clinical trials of individuals with 
immunocompromised conditions. 

Cases involving use of BNT162b2 in immunocompromised patients received during 
the reporting interval are summarised in Section 16.3.5.4 Use in 
Immunocompromised Patients. 

Use in frail patients 
with co-morbidities 
(e.g. chronic 
obstructive 
pulmonary disease 
[COPD], diabetes, 
chronic neurological 
disease, 
cardiovascular 
disorders)97

The vaccine has been studied in individuals with stable chronic diseases (e.g., 
hypertension, obesity), however, it has not been studied in frail individuals with 
severe comorbidities that may compromise immune function due to the condition or 
treatment of the condition. Therefore, further safety data will be sought in this 
population. 

97 Search criteria: Patients with Medical history of PTs included in HLGTs (Primary Path) Bronchial 
disorders (excl neoplasms), Heart failures, Mental impairment disorders, Movement disorders (incl 
parkinsonism), Nephropathies, Pulmonary vascular disorders, Renal disorders (excl nephropathies); HLTs 
(Primary Path) Autonomic nervous system disorders, Diabetes mellitus (incl subtypes), Hepatic failure and 
associated disorders, Hepatic fibrosis and cirrhosis, Motor neurone diseases, Muscle tone abnormal, 
Neuromuscular disorders NEC, Pulmonary hypertensions, Respiratory failures (excl. neonatal); patients with 
Medical history of ongoing Tuberculosis. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 
Use in pregnancy and The safety profile of the vaccine in pregnant and/or breastfeeding women was not 
while breast feeding studied in the pivotal clinical trial and the maternal clinical trial was terminated early 

due to participant recruitment difficulties. Many pregnant women have chosen to be 
vaccinated despite the lack of clinical trial safety data. It will be important to follow 
these women for pregnancy and birth outcomes. The timing of vaccination in a 
pregnant woman and the subsequent immune response may have varying favourable 
or unfavourable impacts on the embryo/foetus. The clinical consequences of SARS-
CoV-2 infection to the woman and foetus during pregnancy is not yet fully 
understood and the pregnant woman's baseline health status may affect both the 
clinical course of her pregnancy and the severity of COVID-19. These factors and 
the extent to which the pregnant woman may be at risk of exposure to SARS-CoV-2 
will influence the benefit risk considerations for use of the vaccine. 

Cases indicative of use in pregnancy and while breastfeeding received during the 
reporting interval are summarised in Section 16.3.5.3 Use in Pregnant/Lactating 
Women. 

Use in The vaccine is being studied in ongoing clinical trials of individuals with 
immunocompromised immunocompromised conditions. 
patients Cases involving use of BNTl 62b2 in immunocompromised patients received during 

the reporting interval are summarised in Section 16.3.5.4 Use in 
Immunocompromised Patients. 

Use in frail patients The vaccine has been studied in individuals with stable chronic diseases (e.g., 
with co-morbidities hypertension, obesity), however, it has not been studied in frail individuals with 
( e.g. chronic severe comorbidities that may compromise immune function due to the condition or 
obstructive treatment of the condition. Therefore, further safety data will be sought in this 
pulmonary disease population. 
[COPD], diabetes, 
chronic neurological 
disease, 
cardiovascular 
disorders )97 

97 Search criteria: Patients with Medical history of PTs included in HLGTs (Primary Path) Bronchial 
disorders (excl neoplasms), Heart failures, Mental impairment disorders, Movement disorders (incl 
parkinsonism), Nephropathies, Pulmonary vascular disorders, Renal disorders (excl nephropathies); HLTs 
(Primary Path) Autonomic nervous system disorders, Diabetes mellitus (incl subtypes), Hepatic failure and 
associated disorders, Hepatic fibrosis and cirrhosis, Motor neurone diseases, Muscle tone abnormal, 
Neuromuscular disorders NEC, Pulmonary hypertensions, Respiratory failures (excl. neonatal); patients with 
Medical history of ongoing Tuberculosis . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 

Use in frail patients 
with co-morbidities 
(e.g. chronic 
obstructive 
pulmonary disease 
[COPD], diabetes, 
chronic neurological 
disease, 
cardiovascular 
disorders 

(Cont'd) 

Clinical Study Data Post-Marketing Data 

• No. of cases: 80 Of which 61 
Original, 19 Blinded. 

• Subjects' gender female 
(30), male (50). 

• Subjects' age in years (n = 
80), range: 1 — 86 years, 
mean: 52.2 years, median: 
64.0 years. 

• Relevant PTs most frequently 
reported (≥2%): Respiratory 
syncytial virus (4), Cardiac 
arrest, Chronic obstructive 
pulmonary disease, 
Myocardial infarction (3 
each), Asthma, Coronary 
artery disease, Haemorrhage 
intracranial, Pneumonia, 
Respiratory tract infection, 
and Thermal burn (2 each). 

• Relevant event seriousness: 
serious (91) 

• Relevant event outcome: 
Fatal (11), Not resolved (16), 
Resolved with sequelae (5), 
Resolved/resolving (59). 

• No. of cases: 11,803 Of which 11033 
Original, 892 Bivalent. 

• Subjects' gender female (7980), male 
(3672), and unknown (151). 

• Subjects' age in years (n = 11,333), 
range: 2 - 102 years, mean: 53.9 years, 
median: 54.0 years. 

• Relevant PTs most frequently reported 
(≥2%): Fatigue (1936), Headache (1757), 
COVID-19 (1668), Pyrexia (1540), Drug 
ineffective (1152), Inappropriate schedule 
of product administration (1149), 
Myalgia (1094), Malaise (1003), 
Arthralgia (960), Vaccination site pain 
(959), Pain (856), Dyspnoea (820), 
Dizziness (816), Nausea (800), Chills 
(796), Pain in extremity (777), Off label 
use (760), Interchange of vaccine 
products (715), Vaccination failure (679), 
Asthenia (535), Lymphadenopathy (403), 
Immunisation (389), Paraesthesia (354), 
Diarrhoea (332), Cough (321), Vomiting 
(313), Vaccination site swelling (310), 
Rash (290), Hypoaesthesia (281), Pruritus 
(276), Chest pain (275), Palpitations 
(259), and Heavy menstrual bleeding 
(242). 

• Relevant event seriousness: serious 
(18,396), non-serious (29,312). 

• Relevant event outcome: fatal (1118), 
resolved/resolving (24,735), resolved 
with sequelae (1314), not resolved 
(12,898), unknown (17,803). 

Use in patients with 
autoimmune or 
inflammatory 
disorders 

There is limited clinical trial information on the safety of the vaccine in patients with 
autoimmune or inflammatory disorders. 

Cases involving use of BNT162b2 in patients with autoimmune or inflammatory 
disorders received during the reporting interval are summarised in Section 16.3.5.5 
Use in Patients with Autoimmune or Inflammatory Disorders. 

Interaction with other 
vaccines 

Search criteria: HLT 
Interactions 

During the reporting interval, 3 PM cases (of which 1 serious) were originated from 
the same literature article98 about the interaction with Hepatitis B vaccine. The co-
reported AEs included Headache (2), Arthralgia, Chills, Fatigue, Pyrexia, 
Vaccination site pain, Vaccination site swelling (1 each). 

98 Alrashdan MS, El-Kishawi M, Al Kawas S. The Co-Administration of COVID-19 and Hepatitis B 
Vaccines, Should Safety Be a Concern? Infect Chemother. 2022;54(3):542-4. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 
Use in frail patients Clinical Study Data Post-Marketing Data 
with co-morbidities 
(e.g. chronic • No. of cases: 80 Of which 61 • No. of cases: 11,803 Of which 11033 
obstructive Original, 19 Blinded. Original, 892 Bivalent. 
pulmonary disease • Subjects' gender: female • Subjects' gender: female (7980), male 
[COPD], diabetes, (30), male (50). (3672), and unknown (151). 
chronic neurological • Subjects' age in years (n = • Subjects' age in years (n = 11,333), 
disease, 80), range: 1 - 86 years, range: 2 - 102 years, mean: 53.9 years, 
cardiovascular mean: 52.2 years, median: median: 54.0 years. 
disorders 64.0 years. Relevant PTs most frequently reported • 
(Cont 'd) • Relevant PTs most frequently (�%): Fatigue (1936), Headache (1757), 

reported (�2%): Respiratory COVID-19 (1668), Pyrexia (1540), Drug 
syncytial virus (4), Cardiac ineffective (1152), Inappropriate schedule 
arrest, Chronic obstructive of product administration (1149), 
pulmonary disease, Myalgia (1094), Malaise (1003), 
Myocardial infarction (3 Arthralgia (960), Vaccination site pain 
each), Asthma, Coronary (959), Pain (856), Dyspnoea (820), 
artery disease, Haemorrhage Dizziness (816), Nausea (800), Chills 
intracranial, Pneumonia, (796), Pain in extremity (777), Off label 
Respiratory tract infection, use (760), Interchange of vaccine 
and Thermal burn (2 each). products (715), Vaccination failure (679), 

• Relevant event seriousness: Asthenia (535), Lymphadenopathy (403), 
serious (91) Immunisation (389), Paraesthesia (354), 

Diarrhoea (332), Cough (321), Vomiting 
• Relevant event outcome: (313), Vaccination site swelling (310), 

Fatal (11 ), Not resolved (16), Rash (290), Hypoaesthesia (281 ), Pruritus 
Resolved with sequelae ( 5), (276), Chest pain (275), Palpitations 
Resolved/resolving (59). (259), and Heavy menstrual bleeding 

(242). 
• Relevant event seriousness: serious 

(18,396), non-serious (29,312). 
• Relevant event outcome: fatal (1118), 

resolved/resolving (24,735), resolved 
with sequelae (1314), not resolved 
(12,898), unknown (17,803). 

Use in patients with There is limited clinical trial information on the safety of the vaccine in patients with 
autoimmune or autoimmune or inflammatory disorders. 
inflammatory Cases involving use ofBNT162b2 in patients with autoimmune or inflammatory disorders disorders received during the reporting interval are summarised in Section 16.3.5.5 

Use in Patients with Autoimmune or Inflammatory Disorders. 

Interaction with other During the reporting interval, 3 PM cases (of which 1 serious) were originated from 
vaccines the same literature article98 about the interaction with Hepatitis B vaccine. The co-
Search criteria: HLT reported AEs included Headache (2), Arthralgia, Chills, Fatigue, Pyrexia, 
Interactions Vaccination site pain, Vaccination site swelling (1 each). 

98 Alrashdan MS, El-Kishawi M, Al Kawas S. The Co-Administration of COVID-19 and Hepatitis B 
Vaccines, Should Safety Be a Concern? Infect Chemother. 2022 ;54(3):542-4 . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 

Long term safety data At the time of the initial submission, 2-month post dose 2 safety data were available 
for approximately half of the patients who have received BNT162b2 mRNA vaccine 
in Study C4591001. 

The pivotal clinical study is ongoing and ongoing non-interventional safety studies 
will collect longer term post-marketing safety data. 

17. BENEFIT EVALUATION 

17.1. Important Baseline Efficacy and Effectiveness Information 

BNT162b2 is indicated for active immunisation to prevent COVID-19 caused by 
SARS-CoV-2 virus in individuals 6 months of age and older.99

17.1.1. Clinical Study Data in Individuals ≥12 Years of Age 

Study C4591001 is a multicenter, placebo controlled- efficacy study in participants 12 years 
of age and older. Randomization was stratified by age: 12 through 15 years of age, 
16 through 55 years of age, or 56 years of age and older, with a minimum of 40% of 
participants in the >56-year stratum.100 The study excluded participants who were 
immunocompromised and those who had previous clinical or microbiological diagnosis of 
COVID-19.10° Participants with pre-existing stable disease, defined as disease not requiring 
significant change in therapy or hospitalisation for worsening disease during the 6 weeks 
before enrolment,101 were included as were participants with known stable infection with 
HIV, HCV, or HBV.10°

Efficacy analyses were performed with confirmed COVID-19 cases accrued during blinded 
placebo-controlled follow-up through 13 March 2021, representing up to 6 months of 
follow-up after dose 2 for participants in the efficacy population, see table below. 

99 As per information reported in the CDS version 18.0 dated 05 December 2022, in effect at the end of 
the reporting period. 

1" Ref #12 of the CDS. Global Emergency Use Authorisation Application, Section 6.2.1.2. 

1°1 Ref #21 of the CDS. Global Emergency Use Authorisation, Section 6.2.1.1 Phase 1 First-in-Human 
BNT 162-01. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 91. Description of Missing Information 

Topic Description 
Long term safety data At the time of the initial submission, 2-month post dose 2 safety data were available 

for approximately half of the patients who have received BNT162b2 mRNA vaccine 
in Study C4591001. 

The pivotal clinical study is ongoing and ongoing non-interventional safety studies 
will collect longer term post-marketing safety data. 

17. BENEFIT EVALUATION 
17.1. Important Baseline Efficacy and Effectiveness Information 
BNT162b2 is indicated for active immunisation to prevent COVID-19 caused by 
SARS-CoV-2 virus in individuals 6 months of age and older.99 

17.1.1. Clinical Study Data in Individuals �12 Years of Age 
Study C4591001 is a multicenter, placebo controlled- efficacy study in participants 12 years 
of age and older. Randomization was stratified by age: 12 through 15 years of age, 
16 through 55 years of age, or 56 years of age and older, with a minimum of 40% of 
participants in the �56-year stratum.100 The study excluded participants who were 
immunocompromised and those who had previous clinical or microbiological diagnosis of 
COVID-19.100 Participants with pre-existing stable disease, defined as disease not requiring 
significant change in therapy or hospitalisation for worsening disease during the 6 weeks 
before enrolment, 101 were included as were participants with known stable infection with 
HIV, HCV, or HBV.100 

Efficacy analyses were performed with confirmed COVID-19 cases accrued during blinded 
placebo-controlled follow-up through 13 March 2021, representing up to 6 months of 
follow-up after dose 2 for participants in the efficacy population, see table below. 

99 As per information reported in the CDS version 18.0 dated 05 December 2022, in effect at the end of 
the reporting period. 

100 Ref # l2 of the CDS. Global Emergency Use Authorisation Application, Section 6.2.1.2. 
101 Ref#2 1 of the CDS. Global Emergency Use Authorisation, Section 6.2.1.1 Phase 1 First-in-Human 

BNT162-01. 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Table 92. Vaccine Efficacy — First COVID-19 Occurrence from 7 Days after Dose 2, by 
Age Subgroup — Participants without Evidence of Infection and Participants 
with or without Evidence of Infection prior to 7 Days after Dose 2 —
Evaluable Efficacy (7 Days) Population during the Placebo-Controlled 
Follow-up Period 

First COVID-19 occurrence from 7 days after Dose 2 in participants without evidence of prior 
SARS-CoV-2 infection*,102 

Subgroup TRADENAME 
Na=20,998 Placebo 

Cases Na=21,096 Cases 
nib nib Vaccine Efficacy % 

Surveillance Time` (n2d) Surveillance Time` (n2d) (95% CIe) 
All participants ' 77 850 91.3 

6.247 (20,712) 6.003 (20,713) (89.0, 93.2) 
16 through 64 years 70 710 90.6 

4.859 (15,519) 4.654 (15,515) (87.9, 92.7) 
65 years and older 7 124 94.5 

1.233 (4192) 1.202 (4226) (88.3, 97.8) 
65 through 74 years 6 98 94.1 

0.994 (3350) 0.966 (3379) (86.6, 97.9) 
75 years and older 1 26 96.2 

0.239 (842) 0.237 (847) (76.9, 99.9) 
First COVID-19 occurrence from 7 days after Dose 2 in participants with or without* evidence of prior 

SARS-CoV-2 infectionl°3
Subgroup TRADENAME 

Na=22,166 
Placebo 

Na=22,320 
Cases Cases 
nib nib Vaccine Efficacy % 

Surveillance Time` (n2d) Surveillance Time` (n2d) (95% CIe) 
All participants f 81 873 91.1 

6.509 (21,642) 6.274 (21,689) (88.8, 93.0) 
16 through 64 years 74 727 90.2 

5.073 (16,218) 4.879 (16,269) (87.6, 92.4) 
65 years and older 7 128 94.7 

1.267 (4315) 1.232 (4326) (88.7, 97.9) 
65 through 74 years 6 102 94.3 

1.021 (3450) 0.992 (3468) (87.1, 98.0) 
75 years and older 1 26 96.2 

0.246 (865) 0.240 (858) (77.2, 99.9) 
Note: Confirmed cases were determined by Reverse Transcription-Polymerase Chain Reaction (RT-PCR) and at least 1 
symptom consistent with COVID-19 (symptoms included: fever; new or increased cough; new or increased shortness of 
breath; chills; new or increased muscle pain; new loss of taste or smell; sore throat; diarrhea; vomiting). 

'°2 Ref #53 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 19. Vaccine Efficacy —
First COVID-19 Occurrence From 7 Days After Dose 2, by Subgroup — Blinded Placebo-Controlled Follow-up 
Period — Subjects Without Evidence of Infection Prior to 7 Days After Dose 2 — Evaluable Efficacy (7 Days) 
Population. 

103 Ref #54 of the CDS. Interim Report — 6 Month Update (13 March 2021), Supplemental Table 14.59. 
Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After Dose 2, by Subgroup— Blinded Placebo-
Controlled Follow-up Period—Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 —
Evaluable Efficacy (7 Days) Population. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 92. Vaccine Efficacy - First COVID-19 Occurrence from 7 Days after Dose 2, by 
Age Subgroup - Participants without Evidence of Infection and Participants 
with or without Evidence of Infection prior to 7 Days after Dose 2 -
Evaluable Efficacy (7 Days) Population during the Placebo-Controlled 
Follow-up Period 

First COVID-19 occurrence from 7 days after Dose 2 in participants without evidence of prior 
SARS-CoV-2 infection*•162 

Subgroup TRADENAME 
N•=20,998 Placebo 

Cases N-=21,096 Cases 
nlb nlb Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% Cl") 
All participants r 77 850 91.3 

6.247 (20,712) 6.003 (20,713) (89.0, 93.2) 
16 through 64 years 70 710 90.6 

4.859 (15,519) 4.654 (15,515) (87.9, 92.7) 
65 years and older 7 124 94.5 

1.233 ( 4192) 1.202 ( 4226) (88.3, 97.8) 
65 through 7 4 years 6 98 94.1 

0.994 (3350) 0.966 (3379) (86.6, 97 .9) 
75 years and older 1 26 96.2 

0.239 (842) 0.237 (847) (76.9, 99.9) 
First COVID-19 occurrence from 7 days after Dose 2 in participants with or without* evidence of prior 

SARS-CoV-2 infection103 

Subgroup TRADENAME Placebo 
N•=22,166 N-=22,320 

Cases Cases 
nlb nlb Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% Cl") 
All participants r 81 873 91.1 

6.509 (21,642) 6.274 (21,689) (88.8, 93.0) 
16 through 64 years 74 727 90.2 

5.073 (16,218) 4.879 (16,269) (87.6, 92.4) 
65 years and older 7 128 94.7 

1.267 (4315) 1.232 ( 4326) (88.7, 97.9) 
65 through 7 4 years 6 102 94.3 

1.021 (3450) 0.992 (3468) (87.1, 98.0) 
75 years and older 1 26 96.2 

0.246 (865) 0.240 (858) (77.2, 99.9) 
Note: Confirmed cases were determined by Reverse Transcription-Polymerase Chain Reaction (RT-PCR) and at least 1 
symptom consistent with COVID-19 (symptoms included: fever; new or increased cough; new or increased shortness of 
breath; chills; new or increased muscle pain; new loss of taste or smell; sore throat; diarrhea; vomiting). 

102 Ref#53 of the CDS. Interim Report - 6 Month Update (13 March 2021), Table 19. Vaccine Efficacy ­
First COVID-19 Occurrence From 7 Days After Dose 2, by Subgroup - Blinded Placebo-Controlled Follow-up 
Period - Subjects Without Evidence oflnfection Prior to 7 Days After Dose 2 - Evaluable Efficacy (7 Days) 
Population . 

103 Ref#54 of the CDS. Interim Report - 6 Month Update (13 March 2021), Supplemental Table 14.59. 
Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2, by Subgroup- Blinded Placebo­
Controlled Follow-up Period- Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 -
Evaluable Efficacy (7 Days) Population . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Table 92. Vaccine Efficacy — First COVID-19 Occurrence from 7 Days after Dose 2, by 
Age Subgroup — Participants without Evidence of Infection and Participants 
with or without Evidence of Infection prior to 7 Days after Dose 2 —
Evaluable Efficacy (7 Days) Population during the Placebo-Controlled 
Follow-up Period 

* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. nl = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n2 = Number of participants at risk for the endpoint. 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted to the surveillance time. 
f. Included confirmed cases in participants 12 through 15 years of age: 0 in the TRADENAME group (both without and 

with or without evidence of prior SARS-CoV-2 infection); 16 and 18 in the placebo group (without and with or without 
evidence of prior SARS-CoV-2 infection, respectively). 

Subgroup analyses of vaccine efficacy by risk status in participants followed up to 6 months 
after dose 2 (with a cut-off date of 13 March 2021) are presented in Table 931" and Table 94. 
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by Risk Status — Participants Without Evidence of Infection* Prior to 7 
Days After Dose 2 — Evaluable Efficacy (7 Days) Population During the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME 
Na=20,998 

Cases 
nib 

Surveillance Time (n2d) 

Placebo 
Na=21,096 

Cases 
nib 

Surveillance Time (n2d) 
Vaccine Efficacy % 

(95% CI)e 
First COVID-19 occurrence 77 850 91.3 
from 7 days after dose 2 f 6.247 (20,712) 6.003 (20,713) (89.0, 93.2) 
At risk g 
Yes 35 401 91.6 

2.797 (9167) 2.681 (9136) (88.2, 94.3) 
No 42 449 91.0 

3.450 (11,545) 3.322 (11,577) (87.6, 93.6) 
Age group (years) and risk status 
16 through 64 and not at risk 41 385 89.8 

2.776 (8887) 2.661 (8886) (85.9, 92.8) 
16 through 64 and at risk 29 325 91.5 

2.083 (6632) 1.993 (6629) (87.5, 94.4) 
65 and older and not at risk 1 53 98.1 

0.553 (1870) 0.546 (1922) (89.2, 100.0) 

104 Ref #55 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 20. Vaccine Efficacy —
First COVID-19 Occurrence From 7 Days After Dose 2, by Risk Status — Blinded Placebo-Controlled Follow-
up Period — Subjects Without Evidence of Infection Prior to 7 Days After Dose 2 — Evaluable Efficacy (7 Days) 
Population. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 92. Vaccine Efficacy - First COVID-19 Occurrence from 7 Days after Dose 2, by 
Age Subgroup - Participants without Evidence of Infection and Participants 
with or without Evidence of Infection prior to 7 Days after Dose 2 -
Evaluable Efficacy (7 Days) Population during the Placebo-Controlled 
Follow-up Period 

* Participants who had no evidence of past SARS- CoV- 2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS- Co V- 2 not detected by NAA T [ nasal swab] at Visits 1 and 2), and had negative NAA T (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. nl = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 10 0 0  person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID- 19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n 2  = Number of participants at risk for the endpoint. 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted to the surveillance time. 
f. Included confirmed cases in participants 12 through 15 years of age: 0 in the TRADENAME group (both without and 

with or without evidence of prior SARS- CoV- 2 infection); 16 and 18 in the placebo group (without and with or without 
evidence of prior SARS- CoV- 2 infection, respectively). 

Subgroup analyses of vaccine efficacy by risk status in participants followed up to 6 months 
after dose 2 (with a cut-off date of 13 March 2021) are presented in Table 93104 and Table 94. 

Table 93. Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2, 
by Risk Status - Participants Without Evidence of Infection* Prior to 7 
Days After Dose 2 - Evaluable Efficacy (7 Days) Population During the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME Placebo 
N"=20,998 N"=21,096 

Cases Cases 
n111 n111 Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% Cl}° 

First COVID-19 occurrence 77 850 91 .3  
from 7 days after dose 2 r 6.247 (20,712) 6.003 (20,713) (89.0, 93.2) 
At risk g 

Yes 35 401 91 .6 
2.797 (9167) 2.681 (9136) (88.2, 94.3) 

No 42 449 91 .0 
3 .450 (1 1 ,545) 3 .322 (1 1 ,577) (87.6, 93.6) 

Age group (years) and risk status 
16 through 64 and not at risk 41  385 89.8 

2.776 (8887) 2.661 (8886) (85.9, 92.8) 
16 through 64 and at risk 29 325 91 .5 

2.083 (6632) 1 .993 (6629) (87.5, 94.4) 
65 and older and not at risk 1 53 98. 1  

0.553 (1 870) 0.546 (1922) (89.2, 100.0) 

104 Ref#55 of the CDS. Interim Report - 6 Month Update (13 March 2021), Table 20. Vaccine Efficacy ­
First COVID-19 Occurrence From 7 Days After Dose 2, by Risk Status - Blinded Placebo-Controlled Follow­
up Period - Subjects Without Evidence oflnfection Prior to 7 Days After Dose 2 - Evaluable Efficacy (7 Days) 
Population . 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 93. Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After Dose 2, 
by Risk Status — Participants Without Evidence of Infection* Prior to 7 
Days After Dose 2 — Evaluable Efficacy (7 Days) Population During the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME 
N8=20,998 

Cases 
nlb 

Surveillance Timec (n2d) 

Placebo 
N8=21,096 

Cases 
nlb 

Surveillance Timec (n2d) 
Vaccine Efficacy % 

(95% CI)e 
65 and older and at risk 6 71 91.8 

0.680 (2322) 0.656 (2304) (81.4, 97.1) 
Obese h

Yes 27 314 91.6 
2.103 (6796) 2.050 (6875) (87.6, 94.6) 

No 50 536 91.1 
4.143 (13,911) 3.952 (13,833) (88.1, 93.5) 

Age group (years) and obesity status 
16 through 64 and not obese 46 444 90.1 

3.178 (10,212) 3.028 (10,166) (86.6, 92.9) 
16 through 64 and obese 24 266 91.3 

1.680 (5303) 1.624 (5344) (86.7, 94.5) 

65 and older and not obese 4 79 95.2 
0.829 (2821) 0.793 (2800) (87.1, 98.7) 

65 and older and obese 3 45 93.2 
0.404 (1370) 0.410 (1426) (78.9, 98.7) 

Note: Confirmed cases were determined by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting). 
* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. nl = Number of participants meeting the endpoint defmition. 
c. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n2 = Number of participants at risk for the endpoint. 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time. 
f. Included confirmed cases in participants 12 through 15 years of age: 0 in the TRADENAME group; 16 in the placebo 

group. 
g. At risk is defined as having at least 1 of the Charlson Comorbidity Index (CMI) category or obesity (BMI 2,30 kg/m2 or 

BMI ≥95th percentile [12 through 15 Years of age]). 
h. Obese is defined as BMI >30 kg/m2. For 12 through 15 years age group, obesity is defined as a BMI at or above the 95th 

percentile. Refer to the CDC growth charts at https://www.cdc.gov/growthchartsfhtmlcharts/bmiagerev.htm. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 93. Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2, 
by Risk Status - Participants Without Evidence of Infection* Prior to 7 
Days After Dose 2 - Evaluable Efficacy (7 Days) Population During the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME Placebo 
N"=20,998 N"=2t,096 

Cases Cases 
nth nth Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% Cl)" 
65 and older and at risk 6 71 91.8 

0.680 (2322) 0.656 (2304) (81.4, 97 .1) 
Obese h 

Yes 27 314 91.6 
2.103 (6796) 2.050 (6875) (87.6, 94.6) 

No 50 536 91.1 
4.143 (13,911) 3.952 (13,833) (88.1, 93.5) 

Age group (years) and obesity status 
16 through 64 and not obese 46 444 90.1 

3.178 (10,212) 3.028 (10,166) (86.6, 92.9) 
16 through 64 and obese 24 266 91.3 

1.680 (5303) 1.624 (5344) (86.7, 94.5) 
65 and older and not obese 4 79 95.2 

0.829 (2821) 0.793 (2800) (87.1, 98.7) 
65 and older and obese 3 45 93.2 

0.404 (1370) 0.410 (1426) (78.9, 98.7) 
Note: Confirmed cases were detemtlned by RT-P CR and at least 1 symptom consistent with COVID- 19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting) . 
* Participants who had no evidence of past SARS- CoV- 2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS- CoV- 2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group . 
b. nl = Number of participants meeting the endpoint defmition. 
c. Total surveillance time in 10 0 0  person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID- 19 case accrual is from 7 days after dose 2 to the end of the surveillance period . 
d. n 2  = Number of participants at risk for the endpoint. 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time. 
£ Included confirmed cases in participants 12 through 15 years of age: 0 in the TRADENAME group; 16 in the placebo 

group. 
g. At risk is defined as having at least 1 of the Charlson Comorbidity Index ( CMI) category or obesity (BMI �O kg/m2 or 

BMI �9 5th percentile [ 12 through 15 Years of age]). 
h. Obese is defined as BMI � 30 kg/m 2. For 12 through 15 years age group, obesity is defmed as a BMI at or above the 9 5th 

percentile. Refer to the CD C growth charts at https://www.cdc.gov/growthcharts/html _ charts/bmiagerev.htm. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 94. Vaccine Efficacy — First COVID-19 Occurrence from 7 Days after Dose 2, 
by Risk Status — Participants with or without* Evidence of Infection prior to 
7 Days after Dose 2 — Evaluable Efficacy (7 Days) Population during the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME 
Na=22,166 

Cases 

Placebo 
Na=22,320 

Cases 
nib 

nib Vaccine Efficacy % 
Surveillance Time' (n2d) Surveillance Time' (n2d) (95% CI)e 

First COVID-19 occurrence 81 873 91.1 
from 7 days after dose 2 f 6.509 (21,642) 6.274 (21,689) (88.8, 93.0) 
At risk g 
Yes 36 410 91.6 

2.925 (9601) 2.807 (9570) (88.1, 94.2) 
No 45 463 90.6 

3.584 (12,041) 3.466 (12,119) (87.2, 93.2) 
Age group (years) and risk status 
16 through 64 and not at risk 44 397 89.3 

2.887 (9254) 2.779 (9289) (85.4, 92.4) 
16 through 64 and at risk 30 330 91.3 

2.186 (6964) 2.100 (6980) (87.3, 94.2) 
65 and older and not at risk 1 55 98.2 

0.566 (1920) 0.559 (1966) (89.6, 100.0) 
65 and older and at risk 6 73 92.1 

0.701 (2395) 0.672 (2360) (82.0, 97.2) 
Obese h
Yes 28 319 91.4 

2.207 (7139) 2.158 (7235) (87.4, 94.4) 
No 53 554 90.8 

4.301 (14,497) 4.114 (14,448) (87.9, 93.2) 
Age group (years) and obesity status 
16 through 64 and not obese 49 458 89.8 

3.303 (10,629) 3.158 (10,614) (86.2, 92.5) 
16 through 64 and obese 25 269 91.0 

1.768 (5584) 1.719 (5649) (86.4, 94.3) 
65 and older and not obese 4 82 95.3 

0.850 (2899) 0.811 (2864) (87.6, 98.8) 
65 and older and obese 3 46 93.4 

0.417 (1415) 0.420 (1462) (79.5, 98.7) 
Note: Confirmed cases were determined by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting). 
* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. n1 = Number of participants meeting the endpoint defmition. 
c. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n2 = Number of participants at risk for the endpoint 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time. 
f. Included confirmed cases in participants 12 to 15 years of age: 0 in the TRADENAME group; 18 in the placebo group. 
g. At risk is defmed as having at least 1 of the Charlson Comorbidity Index (CMI) category or obesity (BMI 230 kg/m2 or 

BMI ≥95th percentile [12 through 15 years of age]). 
h. Obese is defmed as BMI ≥30 kg/m2. For the 12 through 15 years of age group, obesity is defined as a BMI at or above 

the 95th percentile. Refer to the CDC growth charts at https://www.cdc.gov/growthcharts/html_charts/bmiagerev.htm. 
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COVID-1 9  mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 1 8  December 2022 

Table 94. Vaccine Efficacy - First COVID-19 Occurrence from 7 Days after Dose 2, 
by Risk Status - Participants with or without* Evidence of Infection prior to 
7 Days after Dose 2 - Evaluable Efficacy (7 Days) Population during the 
Placebo-Controlled Follow-up Period 

Subgroup TRADENAME Placebo 
N"=22,166 N"=22,320 

Cases Cases 
nth nth Vaccine Efficacy % 

Surveillance Timec (n2d) Surveillance Timec (n2d) (95% CI)• 
First COVID-19 occurrence 8 1  873 91 . 1  
from 7 days after dose 2 f 6.509 (21,642) 6.274 (21 ,689) (88.8, 93.0) 
At risk g 
Yes 36 410 91 .6 

2.925 (9601) 2.807 (9570) (88 . 1 ,  94.2) 
No 45 463 90.6 

3.584 (12,041) 3.466 ( 12,1 19) (87.2, 93.2) 
Age group (years) and risk status 
1 6  through 64 and not at risk 44 397 89.3 

2.887 (9254) 2.779 (9289) (85.4, 92.4) 
1 6  through 64 and at risk 30 330 91 .3 

2. 1 86 (6964) 2.100 (6980) (87.3, 94.2) 
65 and older and not at risk 1 55 98.2 

0.566 ( 1920) 0.559 (1966) (89.6, 100.0) 
65 and older and at risk 6 73 92. 1 

0.701 (2395) 0.672 (2360) (82.0, 97.2) 
Obese h 
Yes 28 3 19  91 .4 

2.207 (7139) 2 .158 (7235) (87.4, 94.4) 
No 53 554 90.8 

4.301 (14,497) 4. 1 14 ( 14,448) (87.9, 93.2) 
Age group (years) and obesity status 
16  through 64 and not obese 49 458 89.8 

3.303 (10,629) 3 . 158 (10,614) (86.2, 92.5) 
16 through 64 and obese 25 269 91 .0 

1 .768 (5584) 1 .719 (5649) (86.4, 94.3) 
65 and older and not obese 4 82 95.3 

0.850 (2899) 0.8 1 1  (2864) (87.6, 98.8) 
65 and older and obese 3 46 93.4 

0.417 (1415) 0.420 (1462) (79.5, 98.7) 
Note: Confirmed cases were detemtlned by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting). 
* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and 
SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. nl = Number of participants meeting the endpoint defmition. 
c. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n2 = Number of participants at risk for the endpoint. 
e. Two-sided CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time. 
£ Included confirmed cases in participants 12 to 15 years of age: 0 in the TRADENAME group; 18 in the placebo group. 
g. At risk is defmed as having at least 1 of the Charlson Comorbidity Index (CMI) category or obesity (BMI :,,,:30 kg/m2 or 

BMI :;,,:95th percentile [12 through 15 years of age]) . 
h. Obese is defmed as BMI :,,,:30 kg/m2. For the 12 through 15 years of age group, obesity is defined as a BMI at or above 

the 95th percentile. Refer to the CDC growth charts at https:/ /www.cdc.gov/growthcharts/html _ charts/bmiagerev.htm. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Efficacy against severe COVID-19 

As of 13 March 2021, vaccine efficacy against severe COVID-19 is presented only for 
participants with or without prior SARS-CoV-2 infection (Table 95) as the COVID-19 case 
counts in participants without prior SARS-CoV-2 infection were the same as those in 
participants with or without prior SARS-CoV-2 infection in both the TRADENAME and 
placebo groups. 

Table 95. Vaccine Efficacy — First Severe COVID-19 Occurrence in Participants with 
or without* prior SARS-CoV-2 Infection Based on FDAt or Centers for 
Disease Control and Prevention (CDC)* Definition after Dose 1 or from 
7 Days after Dose 2 in the Placebo-Controlled Follow-up 
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Vaccine Efficacy — First Severe COVID-19 Occurrence Based on FDA Definition'," 6
TRADENAME 

Cases 
nla 

Surveillance Time (n2b) 

Placebo 
Cases 
nla 

Surveillance Time (n2b) 
Vaccine Efficacy % 

(95% CIC) 
After dose 1 d 1 

8.439e (22,505) 
30 

8.288e (22,435) 
96.7 

(80.3, 99.9) 
7 days after dose 2 f 1 

6.522g (21,649) 
21 

6.404g (21,730) 
95.3 

(70.9, 99.9) 
Vaccine Efficacy — First Severe COVID-19 Occurrence Based on CDC Definitionmos 

TRADENAME 
Cases 
nla 

Surveillance Time (n2b) 

Placebo 
Cases 
nla 

Surveillance Time (n2b) 
Vaccine Efficacy % 

(95% CIC) 
After dose 1 d 1 

8.427e (22,473) 
45 

8.269e (22,394) 
97.8 

(87.2, 99.9) 
7 days after dose 2 f 0 

6.514g (21,620) 
32 

6.391g (21,693) 
100 

(88.0, 100.0) 
Note: Confirmed cases were determined by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting). 

105 Ref #57 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 25. Vaccine Efficacy —
First Severe COVID-19 Occurrence From 7 Days After Dose 2 — Blinded Placebo-Controlled Follow-up Period 
— Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 — Evaluable Efficacy (7 Days) 
Population. 

1°6 Ref #58 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 26. Vaccine Efficacy —
First Severe COVID-19 Occurrence After Dose 1 — Blinded Placebo-Controlled Follow-up Period — Dose 1 All-
Available Efficacy Population. 

1°7 Re f #59 of the CDS. Interim Report — 6 Month Update (13 March 2021), Supplemental Table 14.61. 
Vaccine Efficacy — First Severe COVID-19 Occurrence Based on CDC-Definition After Dose 1 — Blinded 
Placebo-Controlled Follow-up Period — Dose 1 All-Available Efficacy Population. 

108 Ref #60 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 28. Vaccine Efficacy —
First Severe COVID-19 Occurrence Based on CDC-Definition From 7 Days After Dose 2 — Blinded Placebo-
Controlled Follow-up Period — Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 —
Evaluable Efficacy (7 Days) Population. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Efficacy against severe COVID-19 

As of 13 March 2021, vaccine efficacy against severe COVID-19 is presented only for 
participants with or without prior SARS-Co V-2 infection (Table 95) as the COVID-19 case 
counts in participants without prior SARS-Co V-2 infection were the same as those in 
participants with or without prior SARS-Co V-2 infection in both the TRADENAME and 
placebo groups. 

Table 95. Vaccine Efficacy - First Severe COVID-19 Occurrence in Participants with 
or without* prior SARS-CoV-2 Infection Based on FDAt or Centers for 
Disease Control and Prevention (CDC)t Definition after Dose 1 or from 
7 Days after Dose 2 in the Placebo-Controlled Follow-up 

Vaccine Efficacy - First Severe COVID-19 Occurrence Based on FDA Definition105•186 

TRADENAME Placebo 
Cases Cases 

nla nl8 Vaccine Efficacy % 
Surveillance Time (n2b) Surveillance Time (n2b) (95% Cl") 

After dose 1 d 1 30 96.7 
8.439° (22,505) 8.288° (22,435) (80.3, 99.9) 

7 days after dose 2 r 1 21 95.3 
6.522g (21,649) 6.404g (21,730) (70.9, 99.9) 

Vaccine Efficacy - First Severe COVID-19 Occurrence Based on CDC Definition107•108 

TRADENAME Placebo 
Cases Cases 

nl" nP Vaccine Efficacy % 
Surveillance Time (n2b) Surveillance Time (n2b) (95% CI") 

After dose 1 d 1 45 97.8 
8.427° (22,473) 8.269° (22,394) (87.2, 99.9) 

7 days after dose 2 r 0 32 100 
6.514g (21,620) 6.391 g (21,693) (88.0, 100.0) 

Note: Confirmed cases were determined by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting) . 

105 Ref#57 of the CDS. Interim Report - 6 Month Update (13 March 2021), Table 25. Vaccine Efficacy ­
First Severe COVID-19 Occurrence From 7 Days After Dose 2 - Blinded Placebo-Controlled Follow-up Period 
- Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 - Evaluable Efficacy (7 Days) 
Population. 

106 Ref#58 of the CDS. Interim Report - 6 Month Update (13 March 2021), Table 26. Vaccine Efficacy ­
First Severe COVID-19 Occurrence After Dose 1 - Blinded Placebo-Controlled Follow-up Period - Dose 1 All­
Available Efficacy Population. 

107 Ref#59 of the CDS. Interim Report - 6 Month Update (13 March 2021), Supplemental Table 14.61. 
Vaccine Efficacy - First Severe COVID-19 Occurrence Based on CDC-Definition After Dose 1 - Blinded 
Placebo-Controlled Follow-up Period - Dose 1 All-Available Efficacy Population . 

108 Ref#60 of the CDS. Interim Report - 6 Month Update (13 March 2021 ), Table 28. Vaccine Efficacy ­
First Severe COVID-19 Occurrence Based on CDC-Definition From 7 Days After Dose 2 - Blinded Placebo­
Controlled Follow-up Period - Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2 -
Evaluable Efficacy (7 Days) Population. 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Table 95. Vaccine Efficacy — First Severe COVID-19 Occurrence in Participants with 
or without* prior SARS-CoV-2 Infection Based on FDAt or Centers for 
Disease Control and Prevention (CDC)t Definition after Dose 1 or from 
7 Days after Dose 2 in the Placebo-Controlled Follow-up 
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* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 
and SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
t Severe illness from COVID-19 as defined by FDA is confirmed COVID-19 and presence of at least 1 of the 
following:1°9
• Clinical signs at rest indicative of severe systemic illness (respiratory rate >30 breaths per minute, heart rate >125 

beats per minute, saturation of oxygen ≤93% on room air at sea level, or ratio of arterial oxygen partial pressure to 
fractional inspired oxygen <300 mm Hg); 

• Respiratory failure [defined as needing high-flow oxygen, noninvasive ventilation, mechanical ventilation or 
extracorporeal membrane oxygenation (ECMO)]; 

• Evidence of shock (systolic blood pressure <90 mm Hg, diastolic blood pressure <60 mm Hg, or requiring 
vasopressors); 

• Significant acute renal, hepatic, or neurologic dysfunction; 
• Admission to an Intensive Care Unit; 
• Death. 

Severe illness from COVID-19 as defined by CDC is confirmed COVID-19 and presence of at least 1 of the 
following:109
• Hospitalisation; 
• Admission to the ICU; 
• Intubation or mechanical ventilation; 
• Death. 

a. n1 = Number of participants meeting the endpoint defmition. 
b. n2 = Number of participants at risk for the endpoint. 
c. Two-side CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted to the surveillance time. 
d. Efficacy assessed based on the dose 1 all available efficacy (modified intention-to-treat) population that included all 

randomised participants who received at least 1 dose of study intervention.11° 
e. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 

the endpoint. Time period for COVID-19 case accrual is from dose 1 to the end of the surveillance period. 
Efficacy assessed based on the evaluable efficacy (7 Days) population that included all eligible randomised participants 
who receive all dose(s) of study intervention as randomised within the predefined window, have no other important 
protocol deviations as determined by the clinician." ° 

g. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 
the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 

Efficacy and immunogenicity in adolescents 12 to 15 years of age 

Vaccine efficacy in adolescents 12 to 15 years of age is presented in Table 96. 

109 Ref #61 of the CDS. EUA Amendment for Pfizer-BioNTech COVID-19 Vaccine, 6-Month Follow-Up 
Data from Participants 16 Years of Age and Older (13 March 2021), Section 6.2.1.2.1.2 Efficacy. 

11° Ref #62 of the CDS. Interim Report — 6 Month Update (13 March 2021), Table 4. Analysis 
Populations. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

Table 95. Vaccine Efficacy - First Severe COVID-19 Occurrence in Participants with 
or without* prior SARS-CoV-2 Infection Based on FDAt or Centers for 
Disease Control and Prevention (CDC)* Definition after Dose 1 or from 
7 Days after Dose 2 in the Placebo-Controlled Follow-up 

* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 
and SARS-Co V-2 not detected by NAA T [ nasal swab] at Visits 1 and 2), and had negative NAA T (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
t Severe illness from COVID-19 as defined by FDA is confirmed COVID-19 and presence of at least 1 of the 
following: 109 
• Clinical signs at rest indicative of severe systemic illness (respiratory rate c".30 breaths per minute, heart rate c".125 

beats per minute, saturation of oxygen :'.'S93% on room air at sea level, or ratio of arterial oxygen partial pressure to 
fractional inspired oxygen <300 mm Hg); 

• Respiratory failure [defined as needing high-flow oxygen, noninvasive ventilation, mechanical ventilation or 
extracorporeal membrane oxygenation (ECMO)]; 

• Evidence of shock (systolic blood pressure <90 mm Hg, diastolic blood pressure <60 mm Hg, or requiring 
vasopressors ); 

• Significant acute renal, hepatic, or neurologic dysfunction; 
• Admission to an Intensive Care Unit; 
• Death. 

i Severe illness from COVID-19 as defined by CDC is confirmed COVID-19 and presence ofat least 1 of the 
following: 109 

• Hospitalisation; 
• Admission to the ICU; 
• Intubation or mechanical ventilation; 
• Death. 

a. 
b. 
C 

nl = Number of participants meeting the endpoint defmition. 
n2 = Number of participants at risk for the endpoint. 
Two-side CI for vaccine efficacy is derived based on the Clopper and Pearson method adjusted to the surveillance time. 
Efficacy assessed based on the dose 1 all available efficacy (modified intention-to-treat) population that included all 
randomised participants who received at least 1 dose of study intervention.11° 

d. 

e. 

f 

g. 

Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 
the endpoint. Time period for COVID-19 case accrual is from dose 1 to the end of the surveillance period. 
Efficacy assessed based on the evaluable efficacy (7 Days) population that included all eligible randomised participants 
who receive all dose( s) of study intervention as randomised within the predefined window, have no other important 
protocol deviations as determined by the clinician. 110 

Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for 
the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period . 

Efficacy and immunogenicity in adolescents 12 to 15 years of age 

Vaccine efficacy in adolescents 12 to 15 years of age is presented in Table 96. 

109 Ref#61 of the CDS. EUA Amendment for Pfizer-BioNTech COVID-19 Vaccine, 6-Month Follow-Up 
Data from Participants 16 Years of Age and Older (13 March 2021), Section 6.2.1.2.1.2 Efficacy . 

110 Ref#62 of the CDS. Interim Report - 6  Month Update (13 March 2021), Table 4. Analysis 
Populations . 
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COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
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Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Table 96. Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After Dose 2, 
Without Evidence of Infection and With or Without Evidence of Infection 
Prior to 7 Days After Dose 2 — Blinded Placebo-Controlled Follow-up 
Period, Adolescents 12 to 15 Years of Age Evaluable Efficacy (7 Days) 
Population 

First COVID-19 occurrence from 7 days after dose 2 in adolescents 12 to 15 years of age without 
evidence of prior SARS-CoV-2 infection"" 

TRADENAME 
Na=1005 

Cases 
nib 

Surveillance Time` (n2d) 

Placebo 
Na=978 
Cases 

nib 

Surveillance Time` (n2d) 
Vaccine Efficacy % 

(95% CIe) 
Adolescents 12 to 
15 Years of Age 

0 
0.154 (1001) 

16 
0.147 (972) 

100.0 
(75.3, 100.0) 

First COVID-19 occurrence from 7 days after dose 2 in adolescents 12 to 15 years of age with or 
without* evidence of prior SARS-CoV-2 infection"' 
TRADENAME 

Na=1119 
Cases 

nib 

Surveillance Time` (n2d) 

Placebo 
Na=1110 

Cases 
nib 

Surveillance Time` (n2d) 
Vaccine Efficacy % 

(95% CIe) 
Adolescents 12 to 
15 Years of Age 

0 
0.170 (1109) 

18 
0.163 (1094) 

100.0 
(78.1, 100.0) 

Note: Confirmed cases were determined by RT-PCR and at least 1 symptom consistent with COVID-19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting). 
* Participants who had no evidence of past SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 
and SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. n1 = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk 
for the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n2 = Number of participants at risk for the endpoint 
e. CI) for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time. 

In C4591001 an analysis of SARS-CoV-2 neutralising titers in a randomly selected subset of 
participants was performed to demonstrate non-inferior immune responses comparing 
adolescents 12 to 15 years of age to participants 16 through 25 years of age who had no 
serological or virological evidence of past SARS-CoV-2 infection. The immune response to 
TRADENAME in adolescents 12 to 15 years of age (n = 190) was non-inferior to the 

11 Ref #46 of the CDS. Module 2.7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After Dose 2 — Blinded Placebo-
Controlled Follow-up Period — Subjects 12 Through 15 Years of Age and Without Evidence of Infection Prior 
to 7 Days After Dose 2 — Evaluable Efficacy (7 Days) Population. 

"2  Ref #47 of the CDS. Module 2.7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After Dose 2 — Blinded Placebo-
Controlled Follow-up Period — Subjects 12 Through 15 Years of Age and With or Without Evidence of 
Infection Prior to 7 Days After Dose 2 — Evaluable Efficacy (7 Days) Population. 
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Table 96. Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2, 
Without Evidence of Infection and With or Without Evidence of Infection 
Prior to 7 Days After Dose 2 - Blinded Placebo-Controlled Follow-up 
Period, Adolescents 12 to 15 Years of Age Evaluable Efficacy (7 Days) 
Population 

First COVID-19 occurrence from 7 days after dose 2 in adolescents 12 to 15 years of age without 
evidence of prior SARS-CoV-2 infection*•111 

TRADENAME Placebo 
N"==1005 N•=978 

Cases Cases 
nth nth Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% CI") 
Adolescents 12 to 0 16 100.0 
15 Years of Age 0.154 (1001) 0.147 (972) (75.3, 100.0) 

First COVID-19 occurrence from 7 days after dose 2 in adolescents 12 to 15 years of age with or 
without* evidence of prior SARS-CoV-2 infection112 

TRADENAME Placebo 
N"==1119 N•=t110 

Cases Cases 
nth nth Vaccine Efficacy % 

Surveillance Time• (n2d) Surveillance Time• (n2d) (95% Cl") 
Adolescents 12 to 0 18 100.0 
15 Years of Age 0.170 (1109) 0.163 (1094) (78.1, 100.0) 
Note: Confirmed cases were determined by RT-P CR and at least l symptom consistent with COVID- 19 (symptoms 
included: fever; new or increased cough; new or increased shortness of breath; chills; new or increased muscle pain; new 
loss of taste or smell; sore throat; diarrhea; vomiting) . 
* Participants who had no evidence of past SARS- Co V- 2 infection (ie, N-binding antibody [ serum] negative at Visit 1 
and SARS- CoV- 2 not detected by NAAT [nasal swab] at Visits l and 2), and had negative NAAT (nasal swab) at any 
unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. n l  = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 10 0 0  person-years for the given endpoint across all participants within each group at risk 
for the endpoint. Time period for COVID- 19 case accrual is from 7 days after dose 2 to the end of the surveillance period. 
d. n 2  = Number of participants at risk for the endpoint. 
e. CI) for vaccine efficacy is derived based on the Clopper and Pearson method adjusted for surveillance time . 

In C4591001 an analysis of SARS-Co V-2 neutralising titers in a randomly selected subset of 
participants was performed to demonstrate non-inferior immune responses comparing 
adolescents 12 to 15 years of age to participants 16 through 25 years of age who had no 
serological or virological evidence of past SARS-Co V-2 infection. The immune response to 
TRADENAME in adolescents 12 to 15 years of age (n = 190) was non-inferior to the 

1 1 1  Ref#46 of the CDS. Module 2.7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2 - Blinded Placebo­
Controlled Follow-up Period - Subjects 12 Through 15 Years of Age and Without Evidence of Infection Prior 
to 7 Days After Dose 2 - Evaluable Efficacy (7 Days) Population . 

1 12 Ref#47 of the CDS. Module 2.7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After Dose 2 - Blinded Placebo­
Controlled Follow-up Period - Subjects 12 Through 15 Years of Age and With or Without Evidence of 
Infection Prior to 7 Days After Dose 2 - Evaluable Efficacy (7 Days) Population. 
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immune response in participants 16 through 25 years of age (n = 170), based on results for 
SARS-CoV-2 neutralising titers at 1 month after dose 2. The GMT ratio of the adolescents 
12 to 15 years of age group to the participants 16 through 25 years of age group was 1.76, 
with a 2-sided 95% CI of 1.47 to 2.10, meeting the 1.5-fold non-inferiority criterion (the 
lower bound of the 2-sided 95% CI for the GMR >0.67) which indicates a statistically greater 
response in the adolescents 12 to 15 years of age than that of participants 16 through 25 years 
of age.113

Efficacy and immunogenicity in participants > 16 years of age after booster dose 

Neutralizing SARS-CoV-2 antibody titers and SI-binding IgG antibodies were evaluated at 
6 months after dose 2 for Study C4591001. The data noted the persistence of a robust 
immune response elicited by BNT162b2 30 µg vaccination in adults for up to 6 months; and 
also suggest, based on the modest decline in GMTs and GMCs from 1 month to 6 months 
after receiving dose 2, that vaccinees may benefit from a booster dose at 6 months or 
thereafter. Study C4591031 was designed to assess a booster dose in this participant 
population. 
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Study C4591031 Substudy A is a Phase 3 randomised, placebo-controlled, observer-blind 
substudy to evaluate the safety, tolerability, and efficacy of a booster dose of BNT162b2. 
Participants >16 years of age who have completed a 2-dose primary series of BNT162b2 in 
Study C4591001, at least 6 months prior to randomisation, were enrolled and participants 
were randomised at a ratio of 1:1 to receive either BNT162b2 or placebo. Randomisation 
was stratified by age, such that approximately 60% of participants enrolled were to be >16 to 
55 years of age and approximately 40% of participants >55 years of age. 

Considering the observation of waning effectiveness and recommendation for booster doses 
in some countries, per the protocol, participants could be unblinded from 24 September 2021 
onwards and those randomised to receive a booster dose of placebo were offered a dose of 
BNT162b2 30 µg to receive a booster of active vaccine. 

In the 6-month interim report for Substudy A, efficacy analysis of a single booster dose of 
BNT162b2 30 µg from 7 days after booster dose during the blinded placebo-controlled 
follow-up period was evaluated; also, incidence of COVID-19 cases through the entire study 
follow-up period in participants who received BNT162b2 initially or subsequently after 
unblinding was analysed. 

Demographics of participants in the evaluable efficacy populations without evidence of 
infection prior to 7 days after booster vaccination were similar in the BNT162b2 and placebo 
groups. This analysis population had similar demographics compared to the overall safety 

113 Ref #48 of the CDS. Module 2.7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Summary of Geometric Mean Ratio — NT50 — Comparison of Subjects 12 Through 15 Years of Age to 
Subjects 16 Through 25 Years of Age (Immunogenicity Subset) — Subjects Without Evidence of Infection up to 
1 Month After Dose 2 — Dose 2 Evaluable Immunogenicity Population. 
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immune response in participants 16 through 25 years of age (n = 170), based on results for 
SARS-Co V-2 neutralising titers at 1 month after dose 2. The GMT ratio of the adolescents 
12 to 15 years of age group to the participants 16 through 25 years of age group was 1.76, 
with a 2-sided 95% CI of 1.47 to 2.10, meeting the 1.5-fold non-inferiority criterion (the 
lower bound of the 2-sided 95% CI for the GMR >0.67) which indicates a statistically greater 
response in the adolescents 12 to 15 years of age than that of participants 16 through 25 years 
of age. 113 

Efficacy and immunogenicity in participants 2::: 16 years of age after booster dose 

Neutralizing SARS-CoV-2 antibody titers and SI-binding IgG antibodies were evaluated at 
6 months after dose 2 for Study C4591001. The data noted the persistence of a robust 
immune response elicited by BNT162b2 30 µg vaccination in adults for up to 6 months; and 
also suggest, based on the modest decline in GMTs and GMCs from 1 month to 6 months 
after receiving dose 2, that vaccinees may benefit from a booster dose at 6 months or 
thereafter. Study C4591031 was designed to assess a booster dose in this participant 
population. 

Study C4591031 Substudy A is a Phase 3 randomised, placebo-controlled, observer-blind 
substudy to evaluate the safety, tolerability, and efficacy of a booster dose ofBNT162b2. 
Participants 2:::16 years of age who have completed a 2-dose primary series ofBNT162b2 in 
Study C459l001, at least 6 months prior to randomisation, were enrolled and participants 
were randomised at a ratio of 1: 1 to receive either BNTl 62b2 or placebo. Randomisation 
was stratified by age, such that approximately 60% of participants enrolled were to be 2:::16 to 
55 years of age and approximately 40% of participants >55 years of age. 

Considering the observation of waning effectiveness and recommendation for booster doses 
in some countries, per the protocol, participants could be unblinded from 24 September 2021 
onwards and those randomised to receive a booster dose of placebo were offered a dose of 
BNTl 62b2 30 µg to receive a booster of active vaccine. 

In the 6-month interim report for Substudy A, efficacy analysis of a single booster dose of 
BNTl 62b2 30 µg from 7 days after booster dose during the blinded placebo-controlled 
follow-up period was evaluated; also, incidence of COVID-19 cases through the entire study 
follow-up period in participants who received BNT162b2 initially or subsequently after 
unblinding was analysed. 

Demographics of participants in the evaluable efficacy populations without evidence of 
infection prior to 7 days after booster vaccination were similar in the BNT162b2 and placebo 
groups. This analysis population had similar demographics compared to the overall safety 

113 Ref#48 of the CDS. Module 2 .7.4 Summary of Clinical Safety, MAA Type II Variation (12-15 Years) 
Table: Summary of Geometric Mean Ratio - NT50 - Comparison of Subjects 12 Through 15 Years of Age to 
Subjects 16 Through 25 Years of Age (Immunogenicity Subset) - Subjects Without Evidence oflnfection up to 
1 Month After Dose 2 - Dose 2 Evaluable Immunogenicity Population . 
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population, as did the evaluable efficacy population participants with or without evidence of 
infection prior to 7 days after booster vaccination and the all-available efficacy population. 

For participants without evidence of infection prior to 7 days after booster vaccination in the 
evaluable efficacy population, the median duration of blinded follow-up after booster 
vaccination was 2.8 months as of the data cutoff date and was similar to the safety 
population. Of these participants originally randomized to the BNT162b2 group, the total 
exposure from booster vaccination to the data cutoff date was >6 months for most 
participants (99.0%). 

Follow-up times after booster vaccination for participants with or without evidence of 
infection prior to 7 days after booster vaccination in the evaluable efficacy population were 
similar to the evaluable efficacy population. 

After unblinding, in the all-available efficacy population, there were 7 cases meeting severe 
criteria; all occurred after 20 December 2021, when the Omicron variant was the 
predominant strain, in participants who were baseline SARS-CoV-2 negative. In original 
BNT162b2 participants, there were 5 severe cases: 3 met the FDA definition, 1 met the CDC 
definition, and 1 met both definitions. In placebo participants who later received BNT162b2, 
there were 2 severe cases that met the FDA definition. 
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These results indicate that a booster dose of BNT162b2 301.1g given >6 months after the 
primary 2-dose series of BNT162b2 301.1g vaccination provided protection against 
COVID-19, and protection was strongest during the Delta variant wave, and sustained up to 4 
months after vaccination; longer term protection against Delta variant relative to placebo 
cannot be estimated from this study due to unblinding and crossover of placebo control 
participants. For the same reason, RVE of boosted to non-boosted participants during the 
Omicron variant wave cannot be estimated in this study. Although the IR during Omicron 
wave is much higher than that of Delta wave, the IR in those participants that were `later' 
vaccinated is lower than those participants that were `early' vaccinated, which implies better 
protection against Omicron with recent vaccination. 

17.1.2. Clinical Study Data in Children 5 Through <12 Years of Age 

Efficacy and immunogenicity after 2 doses 

Study C4591007 is a Phase 1/2/3 study comprised of an open-label vaccine dose-finding 
portion (Phase 1) and a multicenter, multinational, randomized, saline placebo-controlled, 
observer-blind efficacy portion (Phase 2/3) that has enrolled participants 5 through <12 years 
of age. 

A descriptive efficacy analysis of Study C4591007 has been performed in 1968 children 5 
through <12 years of age without evidence of infection prior to 7 days after dose 2. This 
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population, as did the evaluable efficacy population participants with or without evidence of 
infection prior to 7 days after booster vaccination and the all-available efficacy population. 

For participants without evidence of infection prior to 7 days after booster vaccination in the 
evaluable efficacy population, the median duration of blinded follow-up after booster 
vaccination was 2.8 months as of the data cutoff date and was similar to the safety 
population. Of these participants originally randomized to the BNT162b2 group, the total 
exposure from booster vaccination to the data cutoff date was 2::6 months for most 
participants (99.0%). 

Follow-up times after booster vaccination for participants with or without evidence of 
infection prior to 7 days after booster vaccination in the evaluable efficacy population were 
similar to the evaluable efficacy population. 

After unblinding, in the all-available efficacy population, there were 7 cases meeting severe 
criteria; all occurred after 20 December 2021, when the Omicron variant was the 
predominant strain, in participants who were baseline SARS-Co V-2 negative. In original 
BNT l 62b2 participants, there were 5 severe cases: 3 met the FDA definition, 1 met the CDC 
definition, and 1 met both definitions. In placebo participants who later received BNT162b2, 
there were 2 severe cases that met the FDA definition. 

These results indicate that a booster dose ofBNT162b2 30 µg given 2::6 months after the 
primary 2-dose series ofBNT162b2 30 µg vaccination provided protection against 
COVID-19, and protection was strongest during the Delta variant wave, and sustained up to 4 
months after vaccination; longer term protection against Delta variant relative to placebo 
cannot be estimated from this study due to unblinding and crossover of placebo control 
participants. For the same reason, RVE of boosted to non-boosted participants during the 
Omicron variant wave cannot be estimated in this study. Although the IR during Omicron 
wave is much higher than that of Delta wave, the IR in those participants that were 'later' 
vaccinated is lower than those participants that were 'early' vaccinated, which implies better 
protection against Omicron with recent vaccination . 

17 .1.2. Clinical Study Data in Children 5 Through <12 Years of Age 

Efficacy and immunogenicity after 2 doses 

Study C4591007 is a Phase 1/2/3 study comprised of an open-label vaccine dose-finding 
portion (Phase 1) and a multicenter, multinational, randomized, saline placebo-controlled, 
observer-blind efficacy portion (Phase 2/3) that has enrolled participants 5 through <12 years 
of age. 

A descriptive efficacy analysis of Study C4591007 has been performed in 1968 children 5 
through < 12 years of age without evidence of infection prior to 7 days after dose 2. This 
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analysis evaluated confirmed symptomatic COVID-19 cases accrued up to a data cut-off date 
of 08 October 2021.114

The descriptive vaccine efficacy results in children 5 through <12 years of age without 
evidence of prior SARS-CoV-2 infection are presented in Table 97. None of the cases 
accrued met criteria for severe COVID-19 or multisystem inflammatory syndrome in 
children (MIS-C). No cases of COVID-19 were observed in either the vaccine group or the 
placebo group in participants with evidence of prior SARS-CoV-2 infection.114

Table 97. Vaccine Efficacy — First COVID-19 Occurrence From 7 Days After 
Dose 2: Without Evidence of Infection Prior to 7 Days After Dose 2 —
Phase 2/3 — Children 5 Through <12 Years of Age Evaluable Efficacy 
Population 
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First COVID-19 Occurrence from 7 days after dose 2 in children 5 through <12 years of age 
without evidence of prior SARS-CoV-2 Infection* 

TRADENAME±
10 mcg/dose 

Na=1305 
Cases 
nlb 

Surveillance Timec 
(n2d) 

Placebo 
Na=663 
Cases 
nlb 

Surveillance Timec 
(n2d) 

Vaccine Efficacy % 
(95% CI) 

Children 5 through 11 
years of age 

3 
0.322 (1273) 

16 
0.159 (637) 

90.7 
(67.7, 98.3) 

Note: Confirmed cases were determined by Reverse Transcription-Polymerase Chain Reaction (RT-PCR) and at least 
1 symptom consistent with COVID-19 (symptoms included: fever; new or increased cough; new or increased 
shortness of breath; chills; new or increased muscle pain; new loss of taste or smell; sore throat; diarrhea; vomiting). 
* Participants who had no evidence of past SARS-CoV-2 infection (i.e., N-binding antibody [serum] negative at 
Visit 1 and SARS-CoV-2 not detected by NAAT [nasal swab] at Visits 1 and 2), and had negative NAAT (nasal 
swab) at any unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group. 
b. n1 = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 1,000 person-years for the given endpoint across all participants within each group at 
risk for the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the 
surveillance period. 
d. n2 = Number of participants at risk for the endpoint. 

In Study C4591007, an analysis of SARS-CoV-2 50% neutralising titers (NT50) 1 month 
after dose 2 in a randomly selected subset of participants, demonstrated effectiveness by 
immunobridging of immune responses comparing children 5 through less <12 years of age in 
the Phase 2/3 part of Study C4591007 to participants 16 through 25 years of age in the Phase 
2/3 part of Study C4591007 who had no serological or virological evidence of past 
SARS-CoV-2 infection up to 1 month after dose 2, meeting the prespecified immunobridging 

" Ref #82 of the CDS. Clinical Information Amendment - COVID-19 Vaccine C4591007 (5 to <12 

Years) Efficacy Data in Phase 2/3 Study C4591007, October 2021. 
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analysis evaluated confirmed symptomatic COVID-19 cases accrued up to a data cut-off date 
of 08 October 2021.1 14 

The descriptive vaccine efficacy results in children 5 through <12 years of age without 
evidence of prior SARS-CoV-2 infection are presented in Table 97. None of the cases 
accrued met criteria for severe COVID-19 or multisystem inflammatory syndrome in 
children (MIS-C). No cases of COVID-19 were observed in either the vaccine group or the 
placebo group in participants with evidence of prior SARS-Co V-2 infection. 1 14 

Table 97. Vaccine Efficacy - First COVID-19 Occurrence From 7 Days After 
Dose 2: Without Evidence of Infection Prior to 7 Days After Dose 2 -
Phase 2/3 - Children 5 Through <12 Years of Age Evaluable Efficacy 
Population 

First COVID-19 Occurrence from 7 days after dose 2 in children 5 through <12 years of age 
without evidence of prior SARS-CoV-2 Infection* 

TRADENAME± 

10 mcg/dose Placebo 
N•=t305 N8=663 

Cases Cases 
nth nth 

Surveillance Time• Surveillance Time• Vaccine Efficacy % 
(n2d) (n2d) (95% CI) 

Children 5 through 11 3 16 90.7 
years of age 0.322 (1273) 0.159 (637) (67.7, 98.3) 
Note: Confirmed cases were determined by Reverse Transcription-Polymerase Chain Reaction (RT-PCR) and at least 
1 symptom consistent with COVID-19 (symptoms included: fever; new or increased cough; new or increased 
shortness of breath; chills; new or increased muscle pain; new loss of taste or smell; sore throat; diarrhea; vomiting) . 
* Participants who had no evidence of past SARS-Co V-2 infection (i.e., N-binding antibody [serum] negative at 
Visit 1 and SARS-Co V-2 not detected by NAA T [ nasal swab] at Visits 1 and 2), and had negative NAA T (nasal 
swab) at any unscheduled visit prior to 7 days after dose 2 were included in the analysis. 
a. N = Number of participants in the specified group . 
b. nl = Number of participants meeting the endpoint definition. 
c. Total surveillance time in 1 ,000 person-years for the given endpoint across all participants within each group at 
risk for the endpoint. Time period for COVID-19 case accrual is from 7 days after dose 2 to the end of the 
surveillance period. 
d. n2 = Number of participants at risk for the endpoint. 

In Study C4591007, an analysis of SARS-CoV-2 50% neutralising titers (NT50) 1 month 
after dose 2 in a randomly selected subset of participants, demonstrated effectiveness by 
immunobridging of immune responses comparing children 5 through less <12 years of age in 
the Phase 2/3 part of Study C4591007 to participants 16 through 25 years of age in the Phase 
2/3 part of Study C4591007 who had no serological or virological evidence of past 
SARS-CoV-2 infection up to 1 month after dose 2, meeting the prespecified immunobridging 

114 Ref#82 of the CDS. Clinical Information Amendment - COVID-19 Vaccine C4591007 (5 to <12 
Years) Efficacy Data in Phase 2/3 Study C4591007, October 2021. 
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criteria for both the GMR and the seroresponse difference with seroresponse defined as 
achieving at least 4-fold rise in SARS-CoV-2 NT50 from baseline (before dose 1). 

The ratio of the SARS-CoV-2 NT50 in children 5 through <12 years of age to that of young 
adults 16 to 25 years of age was 1.04 (2-sided 95% CI: 0.93, 1.18), as presented in 
Table 98.115

Table 98. Summary of Geometric Mean Ratio for 50% Neutralizing Titer —
Comparison of Children 5 Through <12 Years of Age (C4591007) to 
Participants 16 Through 25 Years of Age (C4591001) — Participants 
Without* Evidence of Infection up to 1 Month After Dose 2 — Dose 2 
Evaluable Immunogenicity Population 
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TRADENAME 

5 Through <12 Years/ 
16 Through 25 Years 

10 mcg/Dose 
5 Through 
<12 Years 

na=264 

30 mcg/Dose 
16 Through 

25 Years 
na=253 

Assay Time Pointb 
GMT' 

(95% CI') 
GMT' 

(95% CIs) 
GMRd 

(95% CId) 

Met 
Immunobridging 

Objective' 
(Y/N) 

SARS-CoV-2 
neutralization 
assay - NT50 
(fiter)f

1 month after 
dose 2 

1197.6 
(1106.1, 1296.6) 

1146.5 
(1045.5, 1257.2) 

L04 
(0.93, L18) Y 

Abbreviations: CI = confidence interval; GMR = geometric mean ratio; GMT = geometric mean titer; LLOQ = lower limit of quantitation; 
NAAT = nucleic acid amplification test; NT50 = 50% neutralizing titer, SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2. 

Participants who had no serological or virological evidence (up to 1 month post-dose 2 blood sample collection) of past SARS-
CoV-2 infection (i.e., N-binding antibody [serum] negative at Visit 1 and 1 month after dose 2, SARS-CoV-2 not detected by NAAT [nasal 
swab] at Visits I and 2, and negative NAAT (nasal swab) at any unscheduled visit up to I month after dose 2 blood collection) and had no 
medical history of COV1D-19 were included in the analysis. 
a. n = Number of participants with valid and determinate assay results for the specified assay at the given dose/sampling time 
point. 
b. Protocol-specified timing for blood sample collection. 
c. GMTs and 2-sided 95% CIs were calculated by exponentiating the mean logarithm of the titers and the corresponding CIs 
(based on the Student t distribution). Assay results below the LLOQ were set to 0.5 x LLOQ. 
d. GMRs and 2-sided 95% CIs were calculated by exponentiating the mean difference of the logarithms of the titers (Group 1[5 
through <12 years of age] - Group 2 [16 through 25 years of age]) and the corresponding CI (based on the Student t distribution). 
e. Immunobridging is declared if the lower bound of the 2-sided 95% CI for the GMR is greater than 0.67 and the point estimate 
of the GMR is ≥0.8. 
f. SARS-CoV-2 NT50 were determined using the SARS-CoV-2 mNeonGreen Virus Microneutralization Assay. The assay uses a 
fluorescent reporter virus derived from the USA WA1/2020 strain and virus neutralization is read on Vero cell monolayers. The sample 
NT50 is defined as the reciprocal serum dilution at which 50% of the virus is neutralized. 

Among participants without prior evidence of SARS-CoV-2 infection up to 1 month after 
dose 2, 99.2% of children 5 through <12 years of age and 99.2% of participants 16 through 
25 years of age had a seroresponse from before vaccination to 1 month after dose 2. The 
difference in proportions of participants who had seroresponse between the 2 age groups 

115 Ref #73 of the CDS. Interim Report - Children 5 to <12 Years of Age: A Phase 1, Open-Label Dose-
Finding Study to Evaluate Safety, Tolerability, and Immunogenicity and Phase 2/3 Placebo-Controlled, 
Observer-Blinded Safety, Tolerability, and Immunogenicity Study of a SARS-CoV-2 RNA Vaccine Candidate 
against COVID-19 in Healthy Children and Young Adults. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

criteria for both the GMR and the seroresponse difference with seroresponse defined as 
achieving at least 4-fold rise in SARS-CoV-2 NT50 from baseline (before dose 1). 

The ratio of the SARS-CoV-2 NT50 in children 5 through <12 years of age to that of young 
adults 16 to 25 years of age was 1.04 (2-sided 95% CI: 0.93, 1.18), as presented in 
Table 98. 115 

Table 98. Summary of Geometric Mean Ratio for 50% Neutralizing Titer -
Comparison of Children 5 Through <12 Years of Age (C4591007) to 
Participants 16 Through 25 Years of Age (C4591001) - Participants 
Without* Evidence of Infection up to 1 Month After Dose 2 - Dose 2 
Evaluable Immunogenicity Population 

TRADENAME 
10 mcg/Dose 30 mcg/Dose 
5 Through 16 Through 
<12 Years 25 Years 5 Through <12 Years/ 

n"==264 n"==253 16 Through 25 Years 
Met 

Immunobridging 
GMT0 GMT0 GMRd Objective• 

Assay Time Pointb (95% CI0
) (95% CI0

) (95% Cid) (YIN) 
SARS-CoV-2 
neutralization 
assay - NT50 1 month after 1197.6 1146.5 1 .04 
l (titer)f dose 2 (1106.1, 1296.6) (1045.5, 1257.2) (0.93, 1 .18) y 
Abbreviations: CI = confidence interval; GMR = geometric mean ratio; GMT = geometric mean titer; LLOQ = lower limit of quantitation; 
NAA T = nucleic acid amplification test; NT50 = 50% neutralizing titer; SARS-Co V-2 = severe acute respiratory syndrome coronavirus 2 . 
* Participants who had no serological or virological evidence (up to 1 month post-dose 2 blood sample collection) of past SARS­
CoV-2 infection (i.e., N-binding antibody [serum] negative at Visit 1 and 1 month after dose 2, SARS-CoV-2 not detected by NAAT [nasal 
swab] at Visits I and 2, and negative NAA T (nasal swab) at any unscheduled visit up to I month after dose 2 blood collection) and had no 
medical history ofCOVID-19 were included in the analysis. 
a. n = Number of participants with valid and determinate assay results for the specified assay at the given dose/sampliug time 
point. 
b .  Protocol-specified timing for blood sample collection. 
c. GMTs and 2-sided 95% Cis were calculated by exponentiating the mean logarithm of the titers and the corresponding Cls 
(based on the Student t distribution). Assay results below the LLOQ were set to 0.5 x LLOQ. 
d. GMRs and 2-sided 95% Cis were calculated by exponentiating the mean difference of the logarithms of the titers (Group 1[5 
through <12 years of age] - Group 2 [16 through 25 years of age]) and the corresponding CI (based on the Student t distribution). 
e. Immunobridging is declared if the lower bound of the 2-sided 95% CI for the GMR is greater than 0.67 and the point estimate 
of the GMR is 2'.0.8. 
f. SARS-CoV-2 NT50 were determiued using the SARS-CoV-2 mNeonGreen Virus Microneutralization Assay. The assay uses a 
fluorescent reporter virus derived from the USA_ W Al/2020 strain and virus neutralization is read on Vero cell monolayers. The sample 
NT50 is defined as the reciprocal serum dilution at which 50% of the virus is neutralized. 

Among participants without prior evidence of SARS-Co V-2 infection up to 1 month after 
dose 2, 99.2% of children 5 through <12 years of age and 99.2% of participants 16 through 
25 years of age had a seroresponse from before vaccination to 1 month after dose 2. The 
difference in proportions of participants who had seroresponse between the 2 age groups 

115 Ref#73 of the CDS. Interim Report - Children 5 to <12 Years of Age: A Phase 1, Open-Label Dose­
Finding Study to Evaluate Safety, Tolerability, and Immunogenicity and Phase 2/3 Placebo-Controlled, 
Observer-Blinded Safety, Tolerability, and Immunogenicity Study ofa SARS-CoV-2 RNA Vaccine Candidate 
against COVID-19 in Healthy Children and Young Adults . 
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(children — young adult) was 0.0% (2-sided 95% CI: -2.0%, 2.2%), as presented in 
Table 99.115

Table 99. Difference in Percentages of Participants With Seroresponse — Participants 
Without* Evidence of Infection up to 1 Month After Dose 2 —
Immunobridging Subset — Phase 2/3 — Comparison of 5 Through <12 Years 
of Age to C4591007 Phase 2/3 16 Through 25 Years of Age — Evaluable 
Immunogenicity Population 
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TRADENAME 

5 Through <12 Years / 
16 Through 25 Years 

Study 3 
10 mcg/Dose 
5 Through 
<12 Years 

Na=264 

Study 2 
30 mcg/Dose 

16 Through 25 Years 
Na=253 

Assay Time Pointb

nc (%) 

(95% CId) 
nc (%) 

(95% CId) 
Difference Voc 

(95% CI'} 

Met 
Immunobridging 

Objectives 
(YIN) 

SARS-CoV-2 
neutralization 
assay - NT50 
(titer)h

1 month after 
dose 2 

262 (99.2) 
(97.3, 99.9) 

251 (99.2) 
(97.2, 99.9) 

0.0 
(-2.0, 2.2) Y 

Abbreviations: LLOQ = lower limit of quantitation; NAAT = nucleic acid amplification test; N-binding = SARS-CoV-2 
nucleoprotein—binding; NT50 = 50% neutralizing titer 50; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 
2. 
Note: Seroresponse is defined as achieving a ≥4-fold rise from baseline (before dose 1). If the baseline measurement is 
below the LLOQ, a postvaccination assay result ≥4 x LLOQ is considered a seroresponse. 

Participants who had no serological or virological evidence (up to 1 month post-dose 2 blood sample collection) 
of past SARS-CoV-2 infection (i.e., N-binding antibody [serum] negative at Visit 1 and 1 month after dose 2, SARS-CoV-2 
not detected by NAAT [nasal swab] at Visits 1 and 2, and negative NAAT (nasal swab) at any unscheduled visit up to 1 
month after dose 2 blood collection) and had no medical history of COVID-19 were included in the analysis. 
a. N = Number of participants with valid and determinate assay results both before vaccination and at 1 month after 
dose 2. These values are the denominators for the percentage calculations. 
b. Protocol-specified timing for blood sample collection. 
c. n = Number of participants with seroresponse for the given assay at the given dose/sampling time point. 
d. Exact 2-sided CI based on the Clopper and Pearson method. 
e. Difference in proportions, expressed as a percentage (Group 1 [5 through <12 years of age] — Group 2 
[16 through 25 years of age]). 
f. 2-Sided CI, based on the Miettinen and Nurminen method for the difference in proportions, expressed as a 
percentage. 
g. Immunobridging is declared if the lower bound of the 2-sided 95% CI for the difference in proportions is greater 
than -10.0%. 
h. SARS-CoV-2 NT50 were determined using the SARS-CoV-2 mNeonGreen Virus Microneutralization Assay. 
The assay uses a fluorescent reporter virus derived from the USA_WA1/2020 strain and virus neutralization is read on Vero 
cell monolayers. The sample NT50 is defined as the reciprocal serum dilution at which 50% of the virus is neutralized. 

Immunogenicity after booster (3rd) dose 

Administration of a booster (third) dose of BNT162b2 10-µg to children 5 through <12 years 
of age in Study C4591007 elicited robust neutralizing titers against the wild-type variant of 
SARS-CoV-2 in an evaluable immunogenicity population of 67 children 5 to <12 years of 
age who were without evidence of SARS-CoV-2 infection. 
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COVID-19 mRNA vaccine (nucleoside modified) 
Periodic Safety Update Report (PSUR) 4 

Reporting Period 
19 June 2022 through 18 December 2022 

(children-young adult) was 0.0% (2-sided 95% CI: -2.0%, 2.2%), as presented in 
Table 99. 1 15 

Table 99. Difference in Percentages of Participants With Seroresponse - Participants 
Without* Evidence of Infection up to 1 Month After Dose 2 -
Immunobridging Subset - Phase 2/3 - Comparison of 5 Through <12 Years 
of Age to C4591007 Phase 2/3 16 Through 25 Years of Age - Evaluable 
Immunogenicity Population 

TRADENAME 
Study 3 Study 2 

10 mcg/Dose 30 mcg/Dose 
5 Through 16 Through 25 Years 
<12 Years N•=253 5 Through <12 Years / 

N•=264 16 Throu2h 25 Years 
Met 

lmmunobridging 
n• (%) n• (%) Difference %• Objectiveg 

Assay Time Pointh (95% Cid) (95% Cid) (95% Cl1) (YIN) 
SARS-CoV-2 
neutralization 
assay - NT50 1 month after 262 (99.2) 251 (99.2) 0.0 
l (titer)h dose 2 (97.3, 99.9) (97.2, 99.9) (-2.0, 2 .2) y 
Abbreviations: LLOQ = lower limit of quantitation; NAAT = nucleic acid amplification test; N-binding = SARS- CoV- 2 
nucleoprotein- binding; NT 5 0  = 5 0% neutralizing titer 5 0; SARS- CoV- 2 = severe acute respiratory syndrome coronavirus 
2. 
Note: Seroresponse is defmed as achieving a �: 4-fold rise from baseline (before dose 1). If the baseline measurement is 
below the LLOQ, a postvaccination assay result c". 4  x LLOQ is considered a seroresponse. 
* Participants who had no serological or virological evidence (up to 1 month post-dose 2 blood sample collection) 
of past SARS- CoV- 2 infection (i.e., N-binding antibody [serum] negative at Visit 1 and I month after dose 2, SARS- CoV- 2 
not detected by NAAT [nasal swab] at Visits I and 2, and negative NAAT (nasal swab) at any unscheduled visit up to I 
month after dose 2 blood collection) and had no medical history of COVID- 19 were included in the analysis. 
a. N = Number of participants with valid and determinate assay results both before vaccination and at 1 month after 
dose 2. These values are the denominators for the percentage calculations. 
b. Protocol-specified timing for blood sample collection. 
c. n = Number of participants with seroresponse for the given assay at the given dose/sampling time point. 
d. Exact 2-sided CI based on the Clopper and Pearson method. 
e. Difference in proportions, expressed as a percentage (Group 1 [ 5  through <12 years of age] - Group 2 
[ 16 through 25 years of age]). 
f. 2-Sided CI, based on the Miettinen and Nurminen method for the difference in proportions, expressed as a 
percentage. 
g. Immunobridging is declared if the lower bound of the 2-sided 9 5% CI for the difference in proportions is greater 
than - 10.0%. 
h. SARS- CoV- 2 NT 5 0  were determined using the SARS- CoV- 2 mNeonGreen Virus Microneutralization Assay. 
The assay uses a fluorescent reporter virus derived from the USA_ WAI/ 20 20 strain and virus neutralization is read on Vero 
cell monolayers. The sample NT 5 0  is defined as the reciprocal serum dilution at which 5 0% of the virus is neutralized. 

Immunogenicity after booster (3rd) dose 

Administration of a booster (third) dose ofBNT162b2 10-µg to children 5 through <12 years 
of age in Study C4591007 elicited robust neutralizing titers against the wild-type variant of 
SARS-Co V-2 in an evaluable immunogenicity population of 67 children 5 to <12 years of 
age who were without evidence of SARS-Co V-2 infection . 
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• Observed GMTs at 1-month post-dose 3 were substantially increased (2720.9) compared 
with those at 1-month post-dose 2 (1253.9) and prior to booster (dose 3) vaccination 
(271.0). 

• The GMR for participants with available titers at 1-month post-dose 3 compared to those 
with available titers at 1-month post-dose 2 was 2.17 (2-sided 95% CI: 1.76, 2.68). 

• The observed proportion of participants who achieved seroresponse (ie, >4-fold rise in 
SARS-CoV-2 neutralizing titers from pre-dose 1, or >4 x LLOQ for a pre-dose 1 
measurement <LLOQ) was high (100.0%) at 1-month post-dose 2, waned by pre-dose 3 
(77.6%), and was increased at 1 month after dose 3 (98.5%). The difference in 
seroresponse rates at 1-month post-dose 3 compared with at 1-month post-dose 2 
was -1.5% (2-sided 95% CI: -8.0%, 2.4%). 

Additionally, based on the FFRNT (a supportive assay), a third (booster) dose of BNT162b2 
10-µg elicited neutralizing titers against a recombinant SARS-CoV-2 Omicron variant and 
recombinant wild-type (reference) strain of SARS-CoV-2 in an evaluable immunogenicity 
population of 29 children 5 to <12 years of age who were without evidence of SARS-CoV-2 
infection. 
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• The observed 1-month post-dose 2, neutralizing GMTs for the Omicron variant and 
reference strain were 27.6 and 323.8, respectively which increased at 1-month post-dose 
3 to 614.4 and 1702.8 and, respectively, representing an increase from post-two-dose 
primary series to post-booster vaccination of 22-fold for Omicron and 5-fold for the 
reference strain. 

• The GMR of neutralizing titers against Omicron versus the reference strain at 1-month 
post-dose 2 was 0.09 (2-sided 95% CI: 0.07, 0.10) and increased to 0.36 (2-sided 95% CI: 
0.28, 0.47) at 1-month post-dose 3, representing a fold-rise from 1-month post-dose 2 to 
1-month post-dose 3 that was 4-times higher for the Omicron titers than for the reference 
strain titers obtained in the FFRNT assay. 

The immune response associated with a booster (third) dose of BNT162b2 10 µg 
administered approximately 6 months after the second dose to children 5 to <12 years of age 
is expected to confer protection against COVID-19 including disease caused by Omicron. 
This is in the context of previously observed immunogenicity and efficacy results across 
pediatric, adolescent, and adult populations in the clinical development program and 
available real-world data, which have collectively shown that a booster (third) dose of 
BNT162b2 substantially increases the magnitude and breadth of neutralization and provides 
protection against symptomatic SARS-CoV-2 infection caused by variants including 
Omicron. 

17.1.3. Clinical Study Data in Children 6 Months Through <5 Years of Age 

Study C4591007 is the ongoing, randomized, placebo-controlled, Phase 1/2/3 pediatric study 
in healthy children from 6 months to <12 years of age. The pediatric vaccination series for 
children 6 months to <5 years of age was initially planned as a two-dose series given 3 weeks 
apart. The Phase 2/3 primary immunogenicity objective in children from 6 months to <5 
years of age was immunobridging the immune responses against SARS-CoV-2 wild-type 
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19 June 2022 through 18 December 2022 

• Observed GMTs at 1-month post-dose 3 were substantially increased (2720.9) compared 
with those at 1-month post-dose 2 ( 1253.9) and prior to booster (dose 3) vaccination 
(271.0). 

• The GMR for participants with available titers at 1-month post-dose 3 compared to those 
with available titers at I-month post-dose 2 was 2.17 (2-sided 95% CI: 1. 76, 2.68). 

• The observed proportion of participants who achieved seroresponse (ie, 2::4-fold rise in 
SARS-Co V-2 neutralizing titers from pre-dose 1, or 2::4 x LLOQ for a pre-dose 1 
measurement <LLOQ) was high (100.0%) at I -month post-dose 2, waned by pre-dose 3 
(77.6%), and was increased at 1 month after dose 3 (98.5%). The difference in 
seroresponse rates at I -month post-dose 3 compared with at I -month post-dose 2 
was -1.5% (2-sided 95% CI: -8.0%, 2.4%). 

Additionally, based on the FFRNT (a supportive assay), a third (booster) dose ofBNT162b2 
10-µg elicited neutralizing titers against a recombinant SARS-CoV-2 Omicron variant and 
recombinant wild-type (reference) strain of SARS-Co V-2 in an evaluable immunogenicity 
population of 29 children 5 to <12 years of age who were without evidence of SARS-Co V-2 
infection. 

• The observed I -month post-dose 2, neutralizing GMTs for the Omicron variant and 
reference strain were 27.6 and 323.8, respectively which increased at I -month post-dose 
3 to 614.4 and 1702.8 and, respectively, representing an increase from post-two-dose 
primary series to post-booster vaccination of 22-fold for Omicron and 5-fold for the 
reference strain . 

• The GMR of neutralizing titers against Omicron versus the reference strain at 1-month 
post-dose 2 was 0.09 (2-sided 95% CI: 0.07, 0.10) and increased to 0.36 (2-sided 95% CI: 
0.28, 0.47) at 1-month post-dose 3, representing a fold-rise from 1-month post-dose 2 to 
I -month post-dose 3 that was 4-times higher for the Omicron titers than for the reference 
strain titers obtained in the FFRNT assay. 

The immune response associated with a booster ( third) dose of BNT 162b2 10 µg 
administered approximately 6 months after the second dose to children 5 to <12 years of age 
is expected to confer protection against COVID-19 including disease caused by Omicron. 
This is in the context of previously observed immunogenicity and efficacy results across 
pediatric, adolescent, and adult populations in the clinical development program and 
available real-world data, which have collectively shown that a booster (third) dose of 
BNT162b2 substantially increases the magnitude and breadth of neutralization and provides 
protection against symptomatic SARS-Co V-2 infection caused by variants including 
Omicron. 

17.1.3. Clinical Study Data in Children 6 Months Through <5 Years of Age 

Study C4591007 is the ongoing, randomized, placebo-controlled, Phase 1/2/3 pediatric study 
in healthy children from 6 months to <12 years of age. The pediatric vaccination series for 
children 6 months to <5 years of age was initially planned as a two-dose series given 3 weeks 
apart. The Phase 2/3 primary immunogenicity objective in children from 6 months to <5 
years of age was immunobridging the immune responses against SARS-Co V-2 wild-type 
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strain from children 2 to <5 years and 6 months to <2 years of age in Study C4591007 
compared to young adults 16 to 25 years of age in the Phase 3 efficacy Study C4591001. 
Immunobridging data after dose 2 met success criteria for the 6 months to <2 years group and 
did not meet GMR success criteria (but met seroresponse criteria) for the 2 to <5 years of 
group, compared to young adults 16 to 25 years of age 

Immunogenicity after 3 doses 

Given emerging real-world data in the Omicron wave that two-dose protection against 
symptomatic infection was only modest, a third dose was evaluated for children <5 years of 
age. Immunobridging data after dose 3 met success criteria for the 6 months to <5 years age 
group, compared to young adults 16 to 25 years of age. 

Immunobridging (i.e., effectiveness) data were analyzed from approximately 4500 children 
across the 6 months to <5 years of age groups who were randomized 2:1 to receive three 
doses of BNT162b2 3 µg or placebo with median follow-up of approximately 2 months after 
dose 3 (inclusive of blinded and open-label periods). 

Immunobridging Results 
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) Immunobridging success criteria were met for both age groups, comparing the GMR and 

seroresponse for each C4591007 group who received three doses of BNT162b2 3-µg to 
adults 16 to 25 years of age in C4591001 who received two doses of BNT162b2 30-µg. Note, 
the CI lower bounds of the GMRs were >1, indicating statistical significance. 

• For children 2 to <5 years of age, the GMR for titers at 1-month post-dose 3 of 
BNT162b2 3 µg compared to young adults 16 to 25 years of age at 1-month post-dose 2 
of BNT162b2 30 µg, all of whom were without evidence of prior SARS-CoV-2 infection, 
was 1.30 (2-sided 95% CI: 1.13, 1.50) and the difference in proportions who achieved 
seroresponse was 1.2% (2-sided 95% CI: -1.5%, 4.2%). 

• For children 6 months to <2 years of age, the GMR for titers at 1-month post-dose 3 of 
BNT162b2 3 µg compared to young adults 16 to 25 years of age at 1-month post-dose 2 
of BNT162b2 30 µg, all of whom were without evidence of prior SARS-CoV-2 infection, 
was 1.19 (2-sided 95% CI: 1.00, 1.42) and the difference in proportions who achieved 
seroresponse was 1.2% (2-sided 95% CI: -3.4%, 4.2%). 

Wild-type Strain SARS-CoV-2 Neutralization 

Three doses of BNT162b2 elicited robust immune responses to wild-type SARS-CoV-2 in 
children who received 3-µg doses and in young adults who received 30-µg doses. 

• For children 2 to <5 years of age without evidence of prior SARS-CoV-2 infection, the 
observed GMT before vaccination (20.7) was increased prior to dose 3 (401.1) and then 
substantially increased at 1-month post-dose 3 (1535.2). The GMFR at 1-month post-
dose 3 was 73.3 and the seroresponse rate was 100%. 

• For children 6 months to <2 years of age without evidence of prior SARS-CoV-2 
infection, the observed GMT before vaccination (20.8) was increased prior to dose 3 
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strain from children 2 to <5 years and 6 months to <2 years of age in Study C4591007 
compared to young adults 16 to 25 years of age in the Phase 3 efficacy Study C4591001. 
Immunobridging data after dose 2 met success criteria for the 6 months to <2 years group and 
did not meet GMR success criteria (but met seroresponse criteria) for the 2 to <5 years of 
group, compared to young adults 16 to 25 years of age 

Immunogenicity after 3 doses 

Given emerging real-world data in the Omicron wave that two-dose protection against 
symptomatic infection was only modest, a third dose was evaluated for children <5 years of 
age. Immunobridging data after dose 3 met success criteria for the 6 months to <5 years age 
group, compared to young adults 16 to 25 years of age. 

Immunobridging (i.e., effectiveness) data were analyzed from approximately 4500 children 
across the 6 months to <5 years of age groups who were randomized 2: 1 to receive three 
doses of BNTl 62b2 3 µg or placebo with median follow-up of approximately 2 months after 
dose 3 (inclusive of blinded and open-label periods). 

Immunobridging Results 

Immunobridging success criteria were met for both age groups, comparing the GMR and 
seroresponse for each C4591007 group who received three doses ofBNT162b2 3-µg to 
adults 16 to 25 years of age in C4591001 who received two doses ofBNT162b2 30-µg. Note, 
the CI lower bounds of the GMRs were 2::1, indicating statistical significance. 

• For children 2 to <5 years of age, the GMR for titers at 1-month post-dose 3 of 
BNTl 62b2 3 µg compared to young adults 16 to 25 years of age at 1-month post-dose 2 
ofBNT162b2 30 µg, all of whom were without evidence of prior SARS-CoV-2 infection, 
was 1.30 (2-sided 95% CI: 1. 13, 1.50) and the difference in proportions who achieved 
seroresponse was 1.2% (2-sided 95% CI: -1.5%, 4.2%). 

• For children 6 months to <2 years of age, the GMR for titers at I -month post-dose 3 of 
BNTl 62b2 3 µg compared to young adults 16 to 25 years of age at 1-month post-dose 2 
ofBNT162b2 30 µg, all of whom were without evidence of prior SARS-CoV-2 infection, 
was 1.19 (2-sided 95% CI: 1.00, 1.42) and the difference in proportions who achieved 
seroresponse was 1.2% (2-sided 95% CI: -3.4%, 4.2%). 

Wild-type Strain SARS-CoV-2 Neutralization 

Three doses ofBNT162b2 elicited robust immune responses to wild-type SARS-CoV-2 in 
children who received 3-µg doses and in young adults who received 30-µg doses. 

• For children 2 to <5 years of age without evidence of prior SARS-Co V-2 infection, the 
observed GMT before vaccination (20.7) was increased prior to dose 3 (401.1) and then 
substantially increased at 1-month post-dose 3 ( 1535.2). The GMFR at 1-month post­
dose 3 was 73.3 and the seroresponse rate was 100% . 

• For children 6 months to <2 years of age without evidence of prior SARS-Co V-2 
infection, the observed GMT before vaccination (20.8) was increased prior to dose 3 
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(317.0) and was substantially increased at 1-month post-dose 3 (1406.5). The GMFR at 
1-month post-dose 3 was 68.4 and the seroresponse rate was 100%. 

Patterns observed for children in wild-type SARS-CoV-2 neutralization at 1-month post-
dose 3 were generally comparable to young adults 16 to 25 years of age at 1-month post-
dose 2. 

Omicron Variant SARS-CoV-2 Neutralization 

Three doses of BNT162b2 increased neutralizing titers to Omicron and Delta variants of 
SARS-CoV-2 in children who received 3-µg doses and in adults who received 30-µg doses. 
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• For children 2 to <5 years of age without evidence of prior SARS-CoV-2 infection who 
received three doses of BNT162b2 3-µg, FFRNT assay results showed neutralizing titers 
against a recombinant Omicron variant increased from before dose 3 (14.0) to 1-month 
post-dose 3 (82.5). This represents a 5.9-fold increase in Omicron neutralizing titers from 
before dose 3 to 1-month post-dose 3. 

• For children 6 months to <2 years of age without evidence of prior SARS-CoV-2 
infection, FFRNT assay results showed neutralizing titers against a recombinant Omicron 
variant increased from before dose 3 (16.3) to 1-month post-dose 3 (127.5). This 
represents a 7.8-fold increase in Omicron neutralizing titers from before dose 3 to 
1-month post-dose 3. 

• Substantial increases in titers against a recombinant Delta variant and a wild-type 
reference strain were also observed after the second and third doses in both paediatric age 
groups. 

Efficacy 

Descriptive efficacy analyses for Phase 2/3 Study C4591007 populations of children 
6 months to <2 years of age were initially based on symptomatic COVID-19 cases accrued 
from dose 1 to a data cutoff date of 29 April 2022 due to the urgency of ensure an available 
vaccine for this age group. VE was estimated across the total population of participants 6 
months to <5 years of age randomized 2:1 to receive BNT162b2 3-µg vs placebo, which 
included 992 BNT162b2 recipients and 464 placebo recipients who received three doses of 
study intervention. Based on COVID-19 cases confirmed from at least 7 days post-dose 3 to 
the cutoff date, observed VE was 80.3% (2-sided 95% CI: 13.9%, 96.7%). Based on cases 
from dose 1 onwards, observed VE was 25.5% (2-sided 95% CI: 7.7%, 39.6%). The per 
protocol efficacy analysis has been performed subsequently; the results can be found in 
Section 17.2.3. 

17.1.4. Real World Data for Omicron Variant 

Omicron-specific VE for the time period 01 December 2021 to 26 August 2022 

Given that the US Food and Drug Administration initially authorized a third dose of the 
vaccine for individuals aged 65 years and older and individuals at high risk of severe 
COVID-19 on 22 September 2021, early estimates of real-world VE against Omicron are 
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(317 .0) and was substantially increased at I -month post-dose 3 (1406.5). The GMFR at 
I -month post-dose 3 was 68.4 and the seroresponse rate was 100%. 

Patterns observed for children in wild-type SARS-Co V-2 neutralization at I -month post­
dose 3 were generally comparable to young adults 16 to 25 years of age at I-month post­
dose 2. 

Omicron Variant SARS-CoV-2 Neutralization 

Three doses ofBNT162b2 increased neutralizing titers to Omicron and Delta variants of 
SARS-CoV-2 in children who received 3-µg doses and in adults who received 30-µg doses. 

• For children 2 to <5 years of age without evidence of prior SARS-CoV-2 infection who 
received three doses ofBNT162b2 3-µg, FFRNT assay results showed neutralizing titers 
against a recombinant Omicron variant increased from before dose 3 (14.0) to I-month 
post-dose 3 (82.5). This represents a 5.9-fold increase in Omicron neutralizing titers from 
before dose 3 to 1-month post-dose 3. 

• For children 6 months to <2 years of age without evidence of prior SARS-CoV-2 
infection, FFRNT assay results showed neutralizing titers against a recombinant Omicron 
variant increased from before dose 3 (16.3) to I-month post-dose 3 (127.5). This 
represents a 7.8-fold increase in Omicron neutralizing titers from before dose 3 to 
1-month post-dose 3. 

• Substantial increases in titers against a recombinant Delta variant and a wild-type 
reference strain were also observed after the second and third doses in both paediatric age 
groups. 

Efficacy 

Descriptive efficacy analyses for Phase 2/3 Study C4591007 populations of children 
6 months to <2 years of age were initially based on symptomatic COVID-19 cases accrued 
from dose 1 to a data cutoff date of 29 April 2022 due to the urgency of ensure an available 
vaccine for this age group. VE was estimated across the total population of participants 6 
months to <5 years of age randomized 2:1 to receive BNT162b2 3-µg vs placebo, which 
included 992 BNT162b2 recipients and 464 placebo recipients who received three doses of 
study intervention. Based on COVID-19 cases confirmed from at least 7 days post-dose 3 to 
the cutoff date, observed VE was 80.3% (2-sided 95% CI: 13.9%, 96.7%). Based on cases 
from dose 1 onwards, observed VE was 25.5% (2-sided 95% CI: 7.7%, 39.6%). The per 
protocol efficacy analysis has been performed subsequently; the results can be found in 
Section 17.2.3. 

17.1.4. Real World Data for Omicron Variant 
Omicron-specific VE for the time period 01 December 2021 to 26 August 2022 

Given that the US Food and Drug Administration initially authorized a third dose of the 
vaccine for individuals aged 65 years and older and individuals at high risk of severe 
COVID-19 on 22 September 2021, early estimates of real-world VE against Omicron are 
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likely enriched for high-risk populations, including patients who are immunocompromised. 
Indeed, analysis of data from the early portion of the first Omicron wave showed early signs 
of waning effectiveness of the BNT162b2 mRNA COVID-19 vaccine against Omicron 
variant-related hospital and emergency department admission at 3 months or longer after 
receipt of a third dose in US adults aged 18 years and older.' 

Updated findings using an extended analysis period primarily show two things. First, waning 
effectiveness against Omicron-related hospitalisation observed at >3 months after a third 
dose of vaccine during the initial study period (data cutoff of 06 February 2022) was less 
pronounced after excluding individuals who were immunocompromised; original VE >3 
months after a third dose of 55% (95% CI: 28-71) against hospitalisation vs 74% (95% CI: 
52-86) after excluding individuals who were immune-compromised. Second, extending the 
analysis period through 18 March 2022, which captures the entire Omicron wave and results 
in the inclusion of more individuals who became eligible for booster doses on 
29 November 2021, diminished the evidence of waning vaccine protection after a third dose. 
Specifically, after extending the analysis period, waning of VE against Omicron-related 
outcomes was no longer apparent, particularly in the immunocompetent population! 
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Thus, patients who were immunocompromised likely drove much of the observed waning 
seen in our initial report. Another explanation may be differences in severity of illness among 
patients admitted to the hospital or emergency department over time, which could result from 
increasing levels of immunity due to natural infection and/or increased at-home COVID-19 
testing during the updated study period. 

A more recent study by the same group evaluated the effectiveness and durability of two, 
three, and four doses of BNT162b2 against hospital admissions, emergency department 
admissions, urgent care visits, and outpatient visits (including virtual appointments) due to 
SARS-CoV-2 Omicron subvariants BA.4 or BA.5 among adults aged >18 years. They found 
that two doses of BNT162b2 offered little protection against all BA.4/5 outcomes measured, 
including hospital admission. A booster (third or fourth dose) did provide protection against 
BA.4/5, but this protection probably wanes after 3 months against milder outcomes like 
outpatient, urgent care, or emergency department encounters and after roughly 6 months 
against BA.4/5- related hospitalisation." 

A publication from Israelv reports a low neutralisation efficiency against BA.4 and BA.5 
even in sera obtained from BA.1-recovered from health care workers who previously 
received three or four vaccine doses. These findings suggest that an Omicron-specific 
vaccination might be indicated. 

Hansen et al. evaluated the risk of reinfection, vaccine protection, and severity of infection 
with the BA.5 Omicron subvariant and they found a high protection against BA.5 from prior 
Omicron infection in triple-vaccinated individuals, and similar vaccine effectiveness for 
BA.5 infection as currently for BA.2. BA.5 infection was associated with an increased risk of 
hospitalisation which needs confirmation and continued surveillance as hospitalisations were 
low and stable during the study period!' Adapted vaccines can help slow virus circulation 
and emergence of variants of concern. 
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likely enriched for high-risk populations, including patients who are immunocompromised. 
Indeed, analysis of data from the early portion of the first Omicron wave showed early signs 
of waning effectiveness of the BNT162b2 mRNA COVID-19 vaccine against Omicron 
variant-related hospital and emergency department admission at 3 months or longer after 
receipt of a third dose in US adults aged 18 years and older. s 

Updated findings using an extended analysis period primarily show two things. First, waning 
effectiveness against Omicron-related hospitalisation observed at 2::3 months after a third 
dose of vaccine during the initial study period (data cutoff of 06 February 2022) was less 
pronounced after excluding individuals who were immunocompromised; original VE 2::3 
months after a third dose of 55% (95% CI: 28-71) against hospitalisation vs 74% (95% CI: 
52-86) after excluding individuals who were immune-compromised. Second, extending the 
analysis period through 18 March 2022, which captures the entire Omicron wave and results 
in the inclusion of more individuals who became eligible for booster doses on 
29 November 2021, diminished the evidence of waning vaccine protection after a third dose. 
Specifically, after extending the analysis period, waning of VE against Omicron-related 
outcomes was no longer apparent, particularly in the immunocompetent population.t 

Thus, patients who were immunocompromised likely drove much of the observed waning 
seen in our initial report. Another explanation may be differences in severity of illness among 
patients admitted to the hospital or emergency department over time, which could result from 
increasing levels of immunity due to natural infection and/or increased at-home COVID-19 
testing during the updated study period. 

A more recent study by the same group evaluated the effectiveness and durability of two, 
three, and four doses ofBNT162b2 against hospital admissions, emergency department 
admissions, urgent care visits, and outpatient visits (including virtual appointments) due to 
SARS-CoV-2 Omicron subvariants BA.4 or BA.5 among adults aged 2::18 years. They found 
that two doses ofBNT162b2 offered little protection against all BA.4/5 outcomes measured, 
including hospital admission. A booster (third or fourth dose) did provide protection against 
BA.4/5, but this protection probably wanes after 3 months against milder outcomes like 
outpatient, urgent care, or emergency department encounters and after roughly 6 months 
against BA.4/5- related hospitalisation.u 

A publication from Israer reports a low neutralisation efficiency against BA.4 and BA.5 
even in sera obtained from BA. I -recovered from health care workers who previously 
received three or four vaccine doses. These findings suggest that an Omicron-specific 
vaccination might be indicated. 

Hansen et al. evaluated the risk of reinfection, vaccine protection, and severity of infection 
with the BA.5 Omicron subvariant and they found a high protection against BA.5 from prior 
Omicron infection in triple-vaccinated individuals, and similar vaccine effectiveness for 
BA.5 infection as currently for BA.2. BA.5 infection was associated with an increased risk of 
hospitalisation which needs confirmation and continued surveillance as hospitalisations were 
low and stable during the study period.w Adapted vaccines can help slow virus circulation 
and emergence of variants of concern. 

CONFIDENTIAL 
Page 309 



COVID-19 mRNA vaccine (nucleoside modified) Reporting Period 
Periodic Safety Update Report (PSUR) 4 19 June 2022 through 18 December 2022 

Additional doses of current, adapted, or novel COVID-19 vaccines might be needed to 
maintain high levels of protection against subsequent waves of SARS-CoV-2 caused by the 
Omicron variant or future variants with similar escape potential.' 

17.2. Newly Identified Information on Efficacy and Effectiveness 

17.2.1. Clinical Study Data for Omicron-Adapted Vaccines in Individuals >18 Years of 
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Age 

Substudy E of C4591031 is a randomized, observer-blinded substudy to evaluate the safety, 
tolerability, and immunogenicity of high-dose BNT162b2 (60 µg), high-dose BNT162b2 
Omi (60 µg), and a high-dose combination of BNT162b2 and BNT162b2 Omi at 60 µg (30 
µg each), given as a single dose. Participants in two age groups; 18 to 55 years and >55 
years of age who have received 3 prior doses of BNT162b2 (30-µg doses), with the most 
recent dose being 5 to 12 months (150 to 360 days) prior to randomization. Participants >55 
years of age were randomized at a ratio of 1:1:1:1:1:1 to receive BNT162b2 at 30 µg, 
BNT162b2 at 60 µg, BNT162b2 Omi at 30 µg, BNT162b2 Omi at 60 µg, a combination of 
BNT162b2 and BNT162b2 Omi at 30 µg (15 µg each), or a combination of BNT162b2 and 
BNT162b2 Omi at 60 µg (30 µg each) as a fourth dose. Participants 18 to 55 years of age 
were randomized to receive bivalent BNT162b2 and BNT162b2 Omi at 60 µg (30 µg each), 
bivalent BNT162b2 and BNT162b2 Omi at 30 µg (15 µg each), or BNT162b2 Omi at 60 µg 
as a fourth dose. 

Individuals >55 Years of Age (Study C4591031 Substudy E) 

For the primary and secondary immunogenicity analyses for the Omicron variant, BNT162b2 
Omi 30 µg and 60 µg and the BNT162b2 +BNT162b2 Omi 30 µg and 60 µg groups met the 
prespecified criteria for superiority with respect to GMR and noninferiority with respect to 
seroresponse rate when compared to BNT162b2 30 µg group, when administered to 
BNT162b2-experienced participants as fourth dose. 

• `Simple' superiority of BNT162b2 Omi 60 µg, bivalent BNT162b2 + BNT162b2 Omi 60 
µg, and bivalent BNT162b2 + BNT162b2 Omi 30 µg to BNT162b2 30 µg were met, as 
the lower bound of the 2-sided 95% CI for GMR was >1 for each of the three 
comparisons. 

• Noninferiority based on seroresponse for BNT162b2 Omi 60 µg, bivalent BNT162b2 + 
BNT162b2 Omi 60 µg, and bivalent BNT162b2 + BNT162b2 Omi 30 µg to BNT162b2 
30 µg were met, as the lower limit of the 2-sided 95% CI for the difference in percentages 
of participants with seroresponse is >-5% for each of the three comparisons. Although not 
formally claimed due to multiplicity, monovalent Omicron-modified vaccine BNT162b2 
Omi 30 µg also had lower limit of the 2-sided 95% CI for the difference in percentages of 
participants with seroresponse (>-5%) consistent with noninferiority criterion. 

• "Super" superiority of BNT162b2 Omi 60 µg to BNT162b2 30 µg for the Omicron 
variant was achieved based on the prespecified criterion, as the lower bound of the 2-
sided 95% CI for GMR was >1.5. Although not formally claimed due to multiplicity, 
monovalent Omicron-modified vaccine BNT162b2 Omi 30 µg also had GMR and lower 
bound of 95% CI (>1.5) consistent with the super superiority criterion. 
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Additional doses of current, adapted, or novel COVID-19 vaccines might be needed to 
maintain high levels of protection against subsequent waves of SARS-Co V -2 caused by the 
Omicron variant or future variants with similar escape potential. s 

17 .2. Newly Identified Information on Efficacy and Effectiveness 
17.2.1. Clinical Study Data for Omicron-Adapted Vaccines in Individuals �18 Years of 
Age 
Substudy E of C4591031 is a randomized, observer-blinded substudy to evaluate the safety, 
tolerability, and immunogenicity of high-dose BNT162b2 (60 µg), high-dose BNT162b2 
Omi (60 µg), and a high-dose combination ofBNT162b2 and BNT162b2 Omi at 60 µg (30 
µg each), given as a single dose. Participants in two age groups; 18 to 55 years and >55 
years of age who have received 3 prior doses of BNT162b2 (30-µg doses), with the most 
recent dose being 5 to 12 months (150 to 360 days) prior to randomization. Participants >55 
years of age were randomized at a ratio of 1: 1: 1: 1: 1: 1 to receive BNTl 62b2 at 30 µg, 
BNT162b2 at 60 µg, BNT162b2 Omi at 30 µg, BNT162b2 Omi at 60 µg, a combination of 
BNT162b2 and BNT162b2 Omi at 30 µg (15 µg each), or a combination ofBNT162b2 and 
BNT162b2 Omi at 60 µg (30 µg each) as a fourth dose. Participants 18 to 55 years of age 
were randomized to receive bivalent BNT162b2 and BNT162b2 Omi at 60 µg (30 µg each), 
bivalent BNT162b2 and BNT162b2 Omi at 30 µg (15 µg each), or BNT162b2 Omi at 60 µg 
as a fourth dose. 

Individuals >55 Years of Age (Study C4591031 Substudy E) 

For the primary and secondary immunogenicity analyses for the Omicron variant, BNT 162b2 
Omi 30 µg and 60 µg and the BNT162b2 +BNT162b2 Omi 30 µg and 60 µg groups met the 
prespecified criteria for superiority with respect to GMR and noninferiority with respect to 
seroresponse rate when compared to BNT162b2 30 µg group, when administered to 
BNT162b2-experienced participants as fourth dose . 

• 'Simple' superiority of BNT162b2 Omi 60 µg, bivalent BNT162b2 + BNT162b2 Omi 60 
µg, and bivalent BNT162b2 + BNT162b2 Omi 30 µg to BNT162b2 30 µg were met, as 
the lower bound of the 2-sided 95% CI for GMR was > 1 for each of the three 
comparisons. 

• Noninferiority based on seroresponse for BNT162b2 Omi 60 µg, bivalent BNT162b2 + 
BNT162b2 Omi 60 µg, and bivalent BNT162b2 + BNT162b2 Omi 30 µg to BNT162b2 
30 µg were met, as the lower limit of the 2-sided 95% CI for the difference in percentages 
of participants with seroresponse is >-5% for each of the three comparisons. Although not 
formally claimed due to multiplicity, monovalent Omicron-modified vaccine BNT162b2 
Omi 30 µg also had lower limit of the 2-sided 95% CI for the difference in percentages of 
participants with seroresponse (>-5%) consistent with noninferiority criterion. 

• "Super" superiority ofBNT162b2 Omi 60 µg to BNT162b2 30 µg for the Omicron 
variant was achieved based on the prespecified criterion, as the lower bound of the 2-
sided 95% CI for GMR was > 1.5. Although not formally claimed due to multiplicity, 
monovalent Omicron-modified vaccine BNT162b2 Omi 30 µg also had GMR and lower 
bound of 95% CI (> 1.5) consistent with the super superiority criterion . 
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• Noninferiority for reference strain based on the GMR was met in both bivalent vaccine 
groups (BNT162b2 + BNT162b2 Omi 30 µg and 601.1g) as the lower limit of the 2-sided 
95% CI for the GMR is greater than 0.67 (1.5-fold criterion). 

• Overall, for all BNT162b2, BNT162b2 Omi and BNT162b2 Omi + BNT162b2 
recipients, there were no clinically meaningful differences between subgroups for 
neutralizing GMTs and seroresponse rates, for the Omicron variant except for baseline 
SARS-CoV-2 status. GMTs at 1 month-post-dose were substantially higher while 
seroresponse rates were generally lower for participants who were baseline positive 
compared to those who were baseline negative for SARS-CoV-2. 

Individuals 18 through 55 Years of Age (Study C4591031 Substudy E) 

For BNT162b2-experienced participants 18 through 55 years of age in the evaluable 
immunogenicity population without evidence of infection up to 1 month after study 
vaccination, the GMTs for Omicron BA.1 neutralizing titers across all vaccine groups 
evaluated were higher when compared to participants >55 years of age: 
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• The ratio of GMTs for participants 18 through 55 years of age in the bivalent BNT162b2 
+ BNT162b2 Omi 301.1g, bivalent BNT162b2 + BNT162b2 Omi 60 µg and monovalent 
BNT162b2 Omi 60 µg groups, respectively, to participants >55 years of age in the 
bivalent BNT162b2 + BNT162b2 Omi 30 µg was 1.47 (2-sided 95% CI: 1.11, 1.94), 1.68 
(2-sided 95% CI: 1.26, 2.25), and 3.34 (2-sided 95% CI: 2.50, 4.46), respectively. GMRs 
for the reference strain were also >1 for all vaccine groups. 

• Seroresponse rates to the Omicron BA.1 variant for participants 18 through 55 years of 
age were 87.6%, 88.5%, and 95.6% in the bivalent BNT162b2 + BNT162b2 Omi 301.1g, 
bivalent BNT162b2 + BNT162b2 Omi 60 µg and monovalent BNT162b2 Omi 60 
groups, respectively. The difference in percentages of participants 18 through 55 years of 
age with seroresponse to Omicron BA.1 variant in the bivalent BNT162b2 + BNT162b2 
Omi 301.1g, bivalent BNT162b2 + BNT162b2 Omi 60 µg and monovalent BNT162b2 
Omi 60 µg groups, respectively compared with participants >55 years of age in the 
bivalent BNT162b2 + BNT162b2 Omi 30 µg group was 20.7% (2-sided 95% CI: 9.8%, 
31.3%), 21.5% (2-sided 95% CI: 10.7%, 32.0%) and 28.6% (2-sided 95% CI: 18.9%, 
38.4%), respectively. Seroresponse rates for reference strain were similarly high for all 
vaccine groups. 

• GMTs were substantially elevated over levels observed before study vaccination for 
Omicron BA.1 in the bivalent BNT162b2 + BNT162b2 Omi 30 µg group (1245.3 and 
80.9, respectively), while GMTs in participants >55 years of age in the bivalent 
BNT162b2 + BNT162b2 Omi 30 µg group at 1-month post-dose compared with 
prevaccination were 846.9 and 107.1, respectively. The monovalent BNT162b2 Omi 
60 µg showed the highest response against Omicron BA.1 (increased from 114.9 to 
2828.3) followed by the bivalent BNT162b2 + BNT162b2 Omi 60 µg group (increased 
from 83.2 to 1424.7). GMTs were also substantially elevated over levels observed before 
study vaccination for the reference strain, across all vaccine groups. 

• The GMFRs from study vaccination to 1 month post dose for the Omicron BA.1 variant 
were higher for the bivalent BNT162b2 +BNT162b2 Omi 30 µg (15.4 [2-sided 95% CI: 
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• Noninferiority for reference strain based on the GMR was met in both bivalent vaccine 
groups (BNT162b2 + BNT162b2 Omi 30 µg and 60 µg) as the lower limit of the 2-sided 
95% CI for the GMR is greater than 0.67 (1.5-fold criterion). 

• Overall, for all BNT162b2, BNT162b2 Omi and BNT162b2 Omi + BNT162b2 
recipients, there were no clinically meaningful differences between subgroups for 
neutralizing GMTs and seroresponse rates, for the Omicron variant except for baseline 
SARS-Co V-2 status. GMTs at 1 month-post-dose were substantially higher while 
seroresponse rates were generally lower for participants who were baseline positive 
compared to those who were baseline negative for SARS-Co V-2. 

Individuals 18 through 55 Years of Age (Study C4591031 Substudy E) 

For BNT 162b2-experienced participants 18 through 5 5 years of age in the evaluable 
immunogenicity population without evidence of infection up to 1 month after study 
vaccination, the GMTs for Omicron BA.1 neutralizing titers across all vaccine groups 
evaluated were higher when compared to participants >55 years of age: 

• The ratio ofGMTs for participants 18 through 55 years of age in the bivalent BNT162b2 
+ BNT162b2 Omi 30 µg, bivalent BNT162b2 + BNT162b2 Omi 60 µg and monovalent 
BNT162b2 Omi 60 µg groups, respectively, to participants >55 years of age in the 
bivalent BNT162b2 + BNT162b2 Omi 30 µg was 1.47 (2-sided 95% CI: 1.11, 1.94), 1.68 
(2-sided 95% CI: 1.26, 2.25), and 3.34 (2-sided 95% CI: 2.50, 4.46), respectively. GMRs 
for the reference strain were also > 1 for all vaccine groups. 

• Seroresponse rates to the Omicron BA.1 variant for participants 18 through 5 5 years of 
age were 87.6%, 88.5%, and 95.6% in the bivalent BNT162b2 + BNT162b2 Omi 30 µg, 
bivalent BNT 162b2 + BNT 162b2 Omi 60 µg and monovalent BNT 162b2 Omi 60 µg 
groups, respectively. The difference in percentages of participants 18 through 55 years of 
age with seroresponse to Omicron BA.1 variant in the bivalent BNT 162b2 + BNT 162b2 
Omi 30 µg, bivalent BNT162b2 + BNT162b2 Omi 60 µg and monovalent BNT162b2 
Omi 60 µg groups, respectively compared with participants >55 years of age in the 
bivalent BNT162b2 + BNT162b2 Omi 30 µg group was 20.7% (2-sided 95% CI: 9.8%, 
31.3%), 21.5% (2-sided 95% CI: 10.7%, 32.0%) and 28.6% (2-sided 95% CI: 18.9%, 
38.4%), respectively. Seroresponse rates for reference strain were similarly high for all 
vaccme groups. 

• GMTs were substantially elevated over levels observed before study vaccination for 
Omicron BA.1 in the bivalent BNT162b2 + BNT162b2 Omi 30 µg group (1245.3 and 
80.9, respectively), while GMTs in participants >55 years of age in the bivalent 
BNT162b2 + BNT162b2 Omi 30 µg group at 1-month post-dose compared with 
prevaccination were 846.9 and 107.1, respectively. The monovalent BNT162b2 Omi 
60 µg showed the highest response against Omicron BA. 1 (increased from 114.9 to 
2828.3) followed by the bivalent BNT162b2 + BNT162b2 Omi 60 µg group (increased 
from 83.2 to 1424.7). GMTs were also substantially elevated over levels observed before 
study vaccination for the reference strain, across all vaccine groups. 

• The GMFRs from study vaccination to 1 month post dose for the Omicron BA.1 variant 
were higher for the bivalent BNT162b2 +BNT162b2 Omi 30 µg (15.4 [2-sided 95% CI: 
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12.4, 19.2]), bivalent BNT162b2 +BNT162b2 Omi 60 µg (17.1 [2-sided 95% CI: 13.7, 
21.4]) and monovalent BNT162b2 Omi 60 µg (24.6 [2-sided 95% CI: 19.3, 31.4]) 
compared to participants >55 years of age in the bivalent BNT162b2 + BNT162b2 Omi 
301.1g group (7.9 [2-sided 95% CI: 6.2, 10.2]). In participants 18 to 55 years of age, 
monovalent BNT162b2 Omi 60 µg showed the highest Omicron BA.1 GMFR compared 
to bivalent vaccines at either dose level. GMFRs from study vaccination to 1 month post 
vaccination against the reference strain were high for participants 18 through 55 years of 
age across all vaccine groups than participants >55 years of age in the bivalent 
BN'T162b2 + BN'T162b2 Omi 30 µg group. 

• The proportion of participants 18 through 55 years of age who achieved seroresponse in 
SARS-CoV-2 50% neutralizing titers at 1-month post-dose for the Omicron BA.1 variant 
was 87.6%, 88.5% and 95.6% in the bivalent BNT162b2 + BNT162b2 Omi 301.1g, 
bivalent BNT162b2 + BNT162b2 Omi 601.1g, and monovalent BNT162b2 Omi 601.1g 
groups, respectively. Proportion of participants achieving seroresponse for reference 
strain were similarly high for all vaccine groups. 
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Analysis of immunogenicity data from C4591031 Substudy E demonstrated a robust vaccine-
elicited immune response to both monovalent and bivalent Omicron BA.1-modified vaccines 
when administered as a booster (dose 4) to BNT162b2-experienced participants 18 through 
55 years of age. In vaccine-experienced individuals, a booster dose elicited robust 
neutralization titers to Omicron BA.1 and the reference strain. 

Individuals >18 Years of Age (Study C4591044) 

Analysis of immunogenicity data at 1 month post study vaccination from Study C4591044 
Cohort 2 for BNT162b2-experienced participants 18 to 55 years and >55 years of age who 
received a booster (dose 4) of BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 30 µg 
demonstrated a robust vaccine-elicited immune response. 

These data show that a booster (dose 4) dose of BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 
301.1g elicited higher Omicron BA.4/BA.5 specific neutralization titers at 1 month after study 
vaccination in both age groups of 18 to 55 and >55 years compared with comparator groups 
of BNT162b2-experienced participants 18 to 55 years and >55 years of age from C4591031 
Substudy E who received a booster (dose 4) dose of BNT162b2 Bivalent (WT/Omi BA.1) 30 
µg vaccine. 

Overall, immune responses against Omicron BA.1 and reference strain at 1 month after 
vaccination with BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 30 µg were comparable to 
responses observed in participants who received BNT162b2 Bivalent (WT/Omi BA.1) 301.1g 
vaccine. Variability in the immune responses were observed for participants in the two age 
groups who received BNT162b2 Bivalent (WT/Omi BA.4/BA.5) vaccine and may reflect 
small number of participants in each group. Additionally, longer dosing interval (time from 
last dose of BNT162b2 received prior to study vaccination) for participants who received 
BNT162b2 Bivalent (WT/Omi BA.4/BA.5) compared to participants who received 
BNT162b2 Bivalent (WT/Omi BA.1) could also be a contributing factor for higher GMFR 
and seroresponse rate for Omicron BA.1 and reference strain neutralizing titers. 
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12.4, 19.2]), bivalent BNT162b2 +BNT162b2 Omi 60 µg (17.1 [2-sided 95% CI: 13.7, 
21.4]) and monovalent BNT162b2 Omi 60 µg (24.6 [2-sided 95% CI: 19.3, 31.4]) 
compared to participants >55 years of age in the bivalent BNT162b2 + BNT162b2 Omi 
30 µg group (7.9 [2-sided 95% CI: 6.2, 10.2]). In participants 18 to 55 years of age, 
monovalent BNT 162b2 Omi 60 µg showed the highest Omicron BA. 1 GMFR compared 
to bivalent vaccines at either dose level. GMFRs from study vaccination to 1 month post 
vaccination against the reference strain were high for participants 18 through 55 years of 
age across all vaccine groups than participants >55 years of age in the bivalent 
BNT162b2 + BNT162b2 Omi 30 µg group. 

• The proportion of participants 18 through 55 years of age who achieved seroresponse in 
SARS-Co V-2 50% neutralizing titers at 1-month post-dose for the Omicron BA.1 variant 
was 87.6%, 88.5% and 95.6% in the bivalent BNT162b2 + BNT162b2 Omi 30 µg, 
bivalent BNTl 62b2 + BNTl 62b2 Omi 60 µg, and monovalent BNT 162b2 Omi 60 µg 
groups, respectively. Proportion of participants achieving seroresponse for reference 
strain were similarly high for all vaccine groups. 

Analysis of immunogenicity data from C4591031 Substudy E demonstrated a robust vaccine­
elicited immune response to both monovalent and bivalent Omicron BA. I -modified vaccines 
when administered as a booster (dose 4) to BNT162b2-experienced participants 18 through 
55 years of age. In vaccine-experienced individuals, a booster dose elicited robust 
neutralization titers to Omicron BA.1 and the reference strain. 

Individuals >18 Years of Age (Study C4591044) 

Analysis of immunogenicity data at 1 month post study vaccination from Study C4591044 
Cohort 2 for BNT 162b2-experienced participants 18 to 5 5 years and >5 5 years of age who 
received a booster (dose 4) ofBNT162b2 Bivalent (WT/Omi BA.4/BA.5) 30 µg 
demonstrated a robust vaccine-elicited immune response. 

These data show that a booster (dose 4) dose ofBNT162b2 Bivalent (WT/Omi BA.4/BA.5) 
30 µg elicited higher Omicron BA.4/BA.5 specific neutralization titers at 1 month after study 
vaccination in both age groups of 18 to 55 and >55 years compared with comparator groups 
of BNT 162b2-experienced participants 18 to 5 5 years and >5 5 years of age from C45 91031 
Substudy E who received a booster (dose 4) dose ofBNT162b2 Bivalent (WT/Omi BA.I )  30 
µg vaccine. 

Overall, immune responses against Omicron BA.I and reference strain at 1 month after 
vaccination with BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 30 µg were comparable to 
responses observed in participants who received BNT162b2 Bivalent (WT/Omi BA.I )  30 µg 
vaccine. Variability in the immune responses were observed for participants in the two age 
groups who received BNT162b2 Bivalent (WT/Omi BA.4/BA.5) vaccine and may reflect 
small number of participants in each group. Additionally, longer dosing interval (time from 
last dose ofBNT162b2 received prior to study vaccination) for participants who received 
BNT162b2 Bivalent (WT/Omi BA.4/BA.5) compared to participants who received 
BNT 162b2 Bivalent (WT /Omi BA.1) could also be a contributing factor for higher GMFR 
and seroresponse rate for Omicron BA.1 and reference strain neutralizing titers. 
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Increased neutralizing responses with the BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 
vaccine and the BNT162b2 Bivalent (WT/Omi BA.1) vaccine were observed regardless of 
baseline SARS-CoV-2 infection status, with the greatest GMFRs observed in participants 
without prior infection and the highest titers observed in participants with prior infection. 

In summary, these data indicate the BNT162b2 Bivalent (WT/Omi BA.4/BA.5) vaccine is 
more immunogenic against circulating Omicron sublineages and suggest that vaccines 
containing contemporary versions of SARS-CoV-2 may provide increased protection against 
COVID-19. 
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17.2.2. Clinical Study Data in Children 5 Through <12 Years of Age 

A formal efficacy analysis to assess the secondary vaccine efficacy hypotheses was also 
performed, as the required number of SARS-CoV-2 cases for hypotheses testing has been 
accrued. In the evaluable efficacy (2-dose) population without evidence of SARS-CoV-2 
infection prior to 7 days after dose 2, the observed VE was 88.2% (2-sided 95% CI: 76.2%, 
94.7%) for first COVID-19 cases confirmed from >7 days after dose 2 to before dose 3 
through the blinded follow-up period. This VE is consistent with the primary series results of 
previous studies of BNT162b2 in adolescent and adult populations. Importantly, while 
participants were randomized 2:1 to BNT162b2 or placebo, there were fewer (10 versus 42) 
first cases confirmed in the BNT162b2 group than in the placebo group. Notably, most of 
the COVID-19 cases in this VE analysis accrued from Summer to Autumn 2021, during a 
time that the highly transmissible Delta variant was circulating in the US and globally. This 
was confirmed by next-generation sequencing which showed that the majority of cases in the 
BNT162b2 and placebo groups were of the Delta variant lineage. Among the small number 
of participants who were unblinded in late December 2021 or later, few Omicron variant 
cases were identified in the BNT162b2 and placebo groups. This is notable because this VE 
analysis captures only the earliest stages of the first global Omicron variant wave. 

Among confirmed COVID-19 cases, it was more common (30.9% versus 20.0%) for 
participants in the placebo group to report >4 signs and symptoms of COVID-19 than those 
in the BNT162b2 group. New or increased cough, fever, and sore throat were commonly 
reported (greater than 46.2% overall) among cases in both the BNT162b2 and placebo 
groups. In contrast, new or increased muscle pain was much more common (28.6% versus 
0%) in the placebo group compared to the BNT162b2 group. 

Subgroup analyses identified no clinically meaningful differences in efficacy parameters; 
however, some subgroups had small sample sizes in the study population, so caution is 
warranted in extrapolating these efficacy findings to all demographic subgroups. 

Taken together, these results indicate that a 2-dose series of BNT162b2 101.1g in children 5 to 
12 years of age provided protection against COVID-19 during the peak of the global Delta 
variant wave. 

17.2.3. Clinical Study Data in Children 6 Months Through <5 Years of Age 

Protocol-specified efficacy analyses for Phase 2/3 Study C4591007 populations of children 
6 months to <5 years of age were based on symptomatic COVID-19 cases accrued from dose 
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Increased neutralizing responses with the BNT162b2 Bivalent (WT/Omi BA.4/BA.5) 
vaccine and the BNT162b2 Bivalent (WT/Omi BA. 1) vaccine were observed regardless of 
baseline SARS-CoV-2 infection status, with the greatest GMFRs observed in participants 
without prior infection and the highest titers observed in participants with prior infection. 

In summary, these data indicate the BNT162b2 Bivalent (WT/Omi BA.4/BA.5) vaccine is 
more immunogenic against circulating Omicron sublineages and suggest that vaccines 
containing contemporary versions of SARS-Co V-2 may provide increased protection against 
COVID-19. 

17 .2.2. Clinical Study Data in Children 5 Through <12 Years of Age 
A formal efficacy analysis to assess the secondary vaccine efficacy hypotheses was also 
performed, as the required number of SARS-Co V-2 cases for hypotheses testing has been 
accrued. In the evaluable efficacy (2-dose) population without evidence of SARS-Co V-2 
infection prior to 7 days after dose 2, the observed VE was 88.2% (2-sided 95% CI: 76.2%, 
94.7%) for first COVID-19 cases confirmed from �7 days after dose 2 to before dose 3 
through the blinded follow-up period. This VE is consistent with the primary series results of 
previous studies ofBNT162b2 in adolescent and adult populations. Importantly, while 
participants were randomized 2:1 to BNT162b2 or placebo, there were fewer (10 versus 42) 
first cases confirmed in the BNT162b2 group than in the placebo group. Notably, most of 
the COVID-19 cases in this VE analysis accrued from Summer to Autumn 2021, during a 
time that the highly transmissible Delta variant was circulating in the US and globally. This 
was confirmed by next-generation sequencing which showed that the majority of cases in the 
BNT162b2 and placebo groups were of the Delta variant lineage. Among the small number 
of participants who were unblinded in late December 2021 or later, few Omicron variant 
cases were identified in the BNT162b2 and placebo groups. This is notable because this VE 
analysis captures only the earliest stages of the first global Omicron variant wave. 

Among confirmed COVID-19 cases, it was more common (30.9% versus 20.0%) for 
participants in the placebo group to report �4 signs and symptoms of COVID-19 than those 
in the BNT162b2 group. New or increased cough, fever, and sore throat were commonly 
reported (greater than 46.2% overall) among cases in both the BNT162b2 and placebo 
groups. In contrast, new or increased muscle pain was much more common (28.6% versus 
0%) in the placebo group compared to the BNT162b2 group. 

Subgroup analyses identified no clinically meaningful differences in efficacy parameters; 
however, some subgroups had small sample sizes in the study population, so caution is 
warranted in extrapolating these efficacy findings to all demographic subgroups. 

Taken together, these results indicate that a 2-dose series ofBNT162b2 10 µg in children 5 to 
12 years of age provided protection against COVID-19 during the peak of the global Delta 
variant wave . 

17.2.3. Clinical Study Data in Children 6 Months Through <5 Years of Age 
Protocol-specified efficacy analyses for Phase 2/3 Study C4591007 populations of children 
6 months to <5 years of age were based on symptomatic COVID-19 cases accrued from dose 
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1 to a data cutoff date of 17 June 2022, with a median follow-up of 2.2 months post-dose 3 of 
the three-dose series. These analyses were based on all cases confirmed since dose 1 to the 
data cutoff date, and cases confirmed from at least 7 days after dose 3 to the data cutoff date 
among participants without or with or without evidence of prior SARS-CoV-2 infection. 
These analyses were triggered by the protocol objective to evaluate VE after accrual of at 
least 21 confirmed cases across the combined age groups of 2 to <5 years and 6 months to 
<2 years of age who both previously met immunobridging success criteria. 

Observed Vaccine Efficacy in Population of Children 6 Months to <5 Years 
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The per protocol efficacy analysis was based on cases confirmed at least 7 days post-dose 3 
to the data cutoff date of 17 June 2022, observed VE in the dose 3 evaluable population was 
>72.5%, irrespective of population and/or evidence of prior SARS-CoV-2 infection. 
Post-dose 3 case sequence analysis identified all cases with determinant sequencing results as 
Omicron sublineages, with observed VE of approximately 71% to 83% against the most 
frequently identified sublineages (BA.2.12.1 and BA.2). Few cases were identified as BA.4 
or BA.5, precluding reliable estimation or meaningful interpretation of VE against these 
sublineages whether considered separately or combined. Excluding cases involving 
coinfection with other respiratory pathogens did not meaningfully impact observed VE. This 
notably corresponds to a period of Omicron variant predominance, during which substantial 
infection surges have continued in the US and globally. This was confirmed by sequencing 
data and analyses showing high VE against Omicron BA.2 and BA.2.12.1 sublineages, at a 
time when BA.4 and BA.5 were just beginning to emerge. 

The overall observed VE for each age group was generally consistent with the combined 
population results. 

The totality of available data indicates vaccinating children 6 months to <5 years of age with 
three doses of BNT162b2 3-µg affords a high level of protection against symptomatic 
COVID-19 accrued up to a data cutoff date of 17 June 2022 in the evaluable efficacy 
population without evidence of prior infection. 

17.2.4. Real World Data for Omicron-Adapted Vaccines 

As of 18 December 2022, the real-world effectiveness of bivalent BNT162b2 + BNT162b2 
Omi 30 µg has not been reported. There are, however, several early estimates for vaccine 
effectiveness of US-authorized mRNA Omicron-adapted BA.4/5 bivalent vaccines composed 
of components from the SARS-CoV-2 ancestral and Omicron BA.4/BA.5 strains. 

On 02 December 2022, the Centers for Disease Control and Prevention published an Early 
Release report describing vaccine effectiveness of the US-authorized bivalent mRNA booster 
formulations manufactured by Pfizer-BioNTech or Moderna. Brand-specific effectiveness 
estimates were not reported. Bivalent boosters provided significant added protection against 
symptomatic infection in immunocompetent adults aged 18 years and older who were 
previously vaccinated with 2, 3, or 4 monovalent mRNA vaccine doses. Absolute 
effectiveness (compared to unvaccinated individuals) ranged from 19% to 50% depending on 
age group and number of prior monovalent doses. Relative effectiveness (compared to 
monovalent vaccinated-only) ranged from 14% to 61% depending on age group, number of 
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1 to a data cutoff date of 17  June 2022, with a median follow-up of 2.2 months post-dose 3 of 
the three-dose series. These analyses were based on all cases confirmed since dose 1 to the 
data cutoff date, and cases confirmed from at least 7 days after dose 3 to the data cutoff date 
among participants without or with or without evidence of prior SARS-Co V-2 infection. 
These analyses were triggered by the protocol objective to evaluate VE after accrual of at 
least 21 confirmed cases across the combined age groups of 2 to <5 years and 6 months to 
<2 years of age who both previously met immunobridging success criteria. 

Observed Vaccine Efficacy in Population of Children 6 Months to <5 Years 

The per protocol efficacy analysis was based on cases confirmed at least 7 days post-dose 3 
to the data cutoff date of 17  June 2022, observed VE in the dose 3 evaluable population was 
2::72.5%, irrespective of population and/or evidence of prior SARS-CoV-2 infection. 
Post-dose 3 case sequence analysis identified all cases with determinant sequencing results as 
Omicron sublineages, with observed VE of approximately 71  % to 83% against the most 
frequently identified sublineages (BA.2. 12. 1  and BA.2). Few cases were identified as BA.4 
or BA.5, precluding reliable estimation or meaningful interpretation of VE against these 
sublineages whether considered separately or combined. Excluding cases involving 
coinfection with other respiratory pathogens did not meaningfully impact observed VE. This 
notably corresponds to a period of Omicron variant predominance, during which substantial 
infection surges have continued in the US and globally. This was confirmed by sequencing 
data and analyses showing high VE against Omicron BA.2 and BA.2.12. 1 sublineages, at a 
time when BA.4 and BA.5 were just beginning to emerge. 

The overall observed VE for each age group was generally consistent with the combined 
population results . 

The totality of available data indicates vaccinating children 6 months to <5 years of age with 
three doses of BNT 162b2 3-µg affords a high level of protection against symptomatic 
COVID-19 accrued up to a data cutoff date of 17  June 2022 in the evaluable efficacy 
population without evidence of prior infection . 

17.2.4. Real World Data for Omicron-Adapted Vaccines 
As of 18  December 2022, the real-world effectiveness of bivalent BNT162b2 + BNT162b2 
Omi 30 µg has not been reported. There are, however, several early estimates for vaccine 
effectiveness of US-authorized mRNA Omicron-adapted BA.4/5 bivalent vaccines composed 
of components from the SARS-Co V-2 ancestral and Omicron BA.4/BA.5 strains. 

On 02 December 2022, the Centers for Disease Control and Prevention published an Early 
Release report describing vaccine effectiveness of the US-authorized bivalent mRNA booster 
formulations manufactured by Pfizer-BioNTech or Modema. Brand-specific effectiveness 
estimates were not reported. Bivalent boosters provided significant added protection against 
symptomatic infection in immunocompetent adults aged 18 years and older who were 
previously vaccinated with 2, 3, or 4 monovalent mRNA vaccine doses. Absolute 
effectiveness (compared to unvaccinated individuals) ranged from 19% to 50% depending on 
age group and number of prior monovalent doses. Relative effectiveness ( compared to 
monovalent vaccinated-only) ranged from 1 4% to 61  % depending on age group, number of 
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prior monovalent doses, and time since last monovalent dose. As expected due to waning 
immunity of monovalent doses, the protection provided by bivalent booster vaccination 
increased with time since receipt of the most recent monovalent vaccine dose.' 
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On 16 December 2022, the Centers for Disease Control and Prevention published two Early 
Release reports describing bivalent mRNA vaccine effectiveness of the US-authorized 
bivalent mRNA booster formulations manufactured by Pfizer-BioNTech or Moderna. 
Brand-specific effectiveness estimates were not reported. Consistent with the first report 
issued on 02 December 2022, both studies (released on 16 December 2022) found that 
bivalent boosters provided significant added protection against COVID-19 in 
immunocompetent adults previously vaccinated with 2, 3, or 4 monovalent mRNA vaccine 
doses, and that the protection provided by bivalent booster vaccination increased with time 
since receipt of the most recent monovalent vaccine dose. Among adults aged >18 years who 
received medical care at VISION Network sites (seven health systems across nine US states), 
absolute effectiveness (compared to unvaccinated individuals) was 56% against 
urgent/emergency care and 57% against hospitalization. Relative effectiveness (compared to 
monovalent vaccinated-only) ranged from 31% to 53% for urgent/emergency care, and from 
38% to 45% for hospitalization, depending on time since last monovalent dose.Y Among 
adults aged >65 years who received medical care at IVY Network sites (22 hospitals across 
18 US states), absolute effectiveness (compared to unvaccinated individuals) was 84% 
against hospitalization. Relative effectiveness (compared to monovalent vaccinated-only) 
ranged from 73% to 83% for hospitalization, depending on time since last monovalent dose.' 

In addition, on 01 December 2022, the UK Health Security Agency reported relative vaccine 
effectiveness for an mRNA Omicron-adapted BA.1 bivalent vaccine. In the UK, bivalent 
boosters manufactured by either Pfizer-BioNTech or Moderna were offered to patients in 
clinical risk groups and those aged 50 years and older from September 2022 onwards. 
Among individuals who had received at least two COVID-19 vaccine doses before 05 
September 2022 and with receipt of the last dose at least six months prior to SARS-CoV-2 
testing sample collection date, the relative vaccine effectiveness (compared to at least six 
months of waned vaccine protection) against hospitalization was 57%. Brand-specific 
effectiveness estimates were not reported and limited information were provided on study 
design details and analysis approach.' 

17.3. Characterisation of Benefits 

Data in Section 17.1 demonstrates a high degree of efficacy against symptomatic and severe 
COVID-19 in non-immunocompromised people over 12 years of age, during the period at 
least 7 days following the second dose of vaccine. Efficacy is evident separately and at a 
similar level in people 12-15 years of age, 16-64 years of age, 65 to 74 years of age and 75 
years of age and older. Efficacy also appears largely independent of risk factors (having at 
least 1 of the CMI categories) and obesity. Efficacy is also high against severe disease after 
the first dose. The emergence of the Omicron variant, and its sublineages, impacted the level 
of efficacy seen against milder disease; however, protection remained strong against severe 
disease, particularly after a booster dose. 
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prior monovalent doses, and time since last monovalent dose. As expected due to waning 
immunity of monovalent doses, the protection provided by bivalent booster vaccination 
increased with time since receipt of the most recent monovalent vaccine dose.x 

On 16  December 2022, the Centers for Disease Control and Prevention published two Early 
Release reports describing bivalent mRNA vaccine effectiveness of the US-authorized 
bivalent mRNA booster formulations manufactured by Pfizer-BioNTech or Modema. 
Brand-specific effectiveness estimates were not reported. Consistent with the first report 
issued on 02 December 2022, both studies (released on 16  December 2022) found that 
bivalent boosters provided significant added protection against COVID-19 in 
immunocompetent adults previously vaccinated with 2, 3, or 4 monovalent mRNA vaccine 
doses, and that the protection provided by bivalent booster vaccination increased with time 
since receipt of the most recent monovalent vaccine dose. Among adults aged �18 years who 
received medical care at VISION Network sites (seven health systems across nine US states), 
absolute effectiveness (compared to unvaccinated individuals) was 56% against 
urgent/emergency care and 57% against hospitalization. Relative effectiveness ( compared to 
monovalent vaccinated-only) ranged from 31 % to 53% for urgent/emergency care, and from 
38% to 45% for hospitalization, depending on time since last monovalent dose.Y Among 
adults aged �65 years who received medical care at IVY Network sites (22 hospitals across 
18 US states), absolute effectiveness (compared to unvaccinated individuals) was 84% 
against hospitalization. Relative effectiveness ( compared to monovalent vaccinated-only) 
ranged from 73% to 83% for hospitalization, depending on time since last monovalent dose.z 

In addition, on O 1 December 2022, the UK Health Security Agency reported relative vaccine 
effectiveness for an mRNA Omicron-adapted BA.1 bivalent vaccine. In the UK, bivalent 
boosters manufactured by either Pfizer-BioNTech or Modema were offered to patients in 
clinical risk groups and those aged 50 years and older from September 2022 onwards. 
Among individuals who had received at least two COVID-19 vaccine doses before 05 
September 2022 and with receipt of the last dose at least six months prior to SARS-CoV-2 
testing sample collection date, the relative vaccine effectiveness ( compared to at least six 
months of waned vaccine protection) against hospitalization was 57%. Brand-specific 
effectiveness estimates were not reported and limited information were provided on study 
design details and analysis approach. aa 

17 .3. Characterisation of Benefits 
Data in Section 17  .1 demonstrates a high degree of efficacy against symptomatic and severe 
COVID-19 in non-immunocompromised people over 12 years of age, during the period at 
least 7 days following the second dose of vaccine. Efficacy is evident separately and at a 
similar level in people 12-15  years of age, 1 6-64 years of age, 65 to 7 4 years of age and 7 5 
years of age and older. Efficacy also appears largely independent of risk factors (having at 
least 1 of the CMI categories) and obesity. Efficacy is also high against severe disease after 
the first dose. The emergence of the Omicron variant, and its sublineages, impacted the level 
of efficacy seen against milder disease; however, protection remained strong against severe 
disease, particularly after a booster dose. 
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Section 17.2 describes the newly identified information on immunogenicity and effectiveness 
of a booster dose of Omicron-modified vaccines in adults and efficacy of 3 doses of the 
original BNT162b2 in children 6-months through <12 years of age. 

18. INTEGRATED BENEFIT-RISK ANALYSIS FOR APPROVED INDICATIONS 

18.1. Benefit-Risk Context — Medical Need and Important Alternatives 

BNT162b2 indications are provided in Section 1 Introduction. 

Incidence 

COVID-19 is caused by a novel coronavirus labelled as SARS-CoV-2. The disease first 
emerged in December 2019, when a cluster of patients with pneumonia of unknown cause 
was recognised in Wuhan City, Hubei Province, China bb The number of infected cases 
rapidly increased and spread beyond China throughout the world. On 30 January 2020, the 
WHO declared COVID-19 a Public Health Emergency of International Concern and thus a 
pandemic." 
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Estimates of SARS-CoV-2 incidence change rapidly. The MAH obtained incidence and 
prevalence estimates using data from Worldometer, a trusted independent organisation that 
collects COVID-19 data from official reports and publishes current global and 
country-specific statistics online as 

As of 08 January 2023, the overall number of SARS-CoV-2 cases was over 668 million 
worldwide." 

Table 100 shows the cumulative number of cases and deaths as of 08 January 2023 for the 
US, UK, and EU-27 countries. In the EU and the UK, by 08 January 2023, the total number 
of confirmed cases had accumulated to over 205 million people, or 399,661 per 1,000,000 
population. Across countries in the EU, the cumulative number of confirmed cases ranged 
from 168,821 to 632,184 cases per 1,000,000 population. Poland, Romania, and Bulgaria 
reported the lowest cumulative case rates while Slovenia, Austria, and France reported the 
highest. 

In the US, the number of confirmed cases had reached over 103 million (307,898 per 
1,000,000 population) by 08 January 2023. 
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Section 17 .2 describes the newly identified information on immunogenicity and effectiveness 
of a booster dose of Omicron-modified vaccines in adults and efficacy of 3 doses of the 
original BNT162b2 in children 6-months through <12 years of age. 

18. INTEGRATED BENEFIT-RISK ANALYSIS FOR APPROVED INDICATIONS 
18.1. Benefit-Risk Context - Medical Need and Important Alternatives 

BNT162b2 indications are provided in Section l Introduction. 

Incidence 

COVID-19 is caused by a novel coronavirus labelled as SARS-Co V-2. The disease first 
emerged in December 2019, when a cluster of patients with pneumonia of unknown cause 
was recognised in Wuhan City, Hubei Province, China.bb The number of infected cases 
rapidly increased and spread beyond China throughout the world. On 30 January 2020, the 
WHO declared COVID-19 a Public Health Emergency of International Concern and thus a 
pandemic. cc 

Estimates of SARS-Co V-2 incidence change rapidly. The MAH obtained incidence and 
prevalence estimates using data from Worldometer, a trusted independent organisation that 
collects COVID-19 data from official reports and publishes current global and 
country-specific statistics online.dd 

As of 08 January 2023, the overall number of SARS-CoV-2 cases was over 668 million 
worldwide. ee 

Table 100 shows the cumulative number of cases and deaths as of 08 January 2023 for the 
US, UK, and EU-27 countries. In the EU and the UK, by 08 January 2023, the total number 
of confirmed cases had accumulated to over 205 million people, or 399,661 per 1,000,000 
population. Across countries in the EU, the cumulative number of confirmed cases ranged 
from 168,821 to 632,184 cases per 1,000,000 population. Poland, Romania, and Bulgaria 
reported the lowest cumulative case rates while Slovenia, Austria, and France reported the 
highest. 

In the US, the number of confirmed cases had reached over 103 million (307,898 per 
1,000,000 population) by 08 January 2023. 
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19 June 2022 through 18 December 2022 

Table 100. Incidence, Prevalence, and Mortality of COVID-19 as of 08 January 2023 

Total 
Cases 

Total 
Cases/ 

1,000,000 
Pop 

Active 
Cases 

Active 
Cases/ 

1,000,000 

Total 
Deaths 

Deaths / 
1,000,000 

Population 

Global 668,597,550 85,775 22,145,576 2,765 6,713,525 861 8,010,019,740 a 

EU-27 181,087,628 406,773 2,754,042 6,186 1,195,398 2,685 445,181,267 
UK 24,210,131 353,443 134,257 1,960 201,028 2,935 68,497,907 
EU-27 + UK 205,297,759 399,661 2,888,299 5,623 1,396,426 2,718 513,679,174 

US 103,086,017 307,898 2,084,458 6,226 1,121,097 3,349 334,805,269 

EU-27 Countries 

Austria 5,726,287 631,573 33,945 3,744 21,487 2,370 9,066,710 
Belgium 4,682,234 401,279 34,192 2,930 33,395 2,862 11,668,278 
Bulgaria 1,293,216 188,940 4,046 591 38,122 5,570 6,844,597 
Croatia 1,265,494 311,753 1,733 427 17,682 4,356 4,059,286 
Cyprus 634,709 518,813 9,147 7,477 1,262 1,032 1,223,387 
Czech 
Republic 

4,582,935 426,844 4,881 455 42,200 3,930 10,736,784 

Denmark 3,169,858 543,254 7,601 1,303 7,889 1,352 5,834,950 
Estonia 612,432 463,293 84,570 63,976 2,872 2,173 1,321,910 
Finland 1,446,397 260,379 16,726 3,011 8,263 1,487 5,554,960 
France 39,407,727 600,869 507,822 7,743 162,643 2,480 65,584,518 
Germany 37,509,539 447,162 515,051 6,140 162,688 1,939 83,883,596 
Greece 5,548,487 537,819 0 34,779 3,371 10,316,637 
Hungary 2,188,737 227,845 13,070 1,361 48,546 5,054 9,606,259 
Ireland 1,693,847 337,406 10,738 2,139 8,339 1,661 5,020,199 
Italy 25,279,682 419,491 406,182 6,740 185,417 3,077 60,262,770 
Latvia 974,574 527,128 1,979 1,070 6,177 3,341 1,848,837 
Lithuania 1,290,919 484,996 7,389 2,776 9,502 3,570 2,661,708 
Luxembourg 297,757 463,528 7,633 11,883 1,133 1,764 642,371 
Malta 116,655 262,717 793 1,786 821 1,849 444,033 
Netherlands 8,574,631 498,193 25,255 1,467 22,989 1,336 17,211,447 
Poland 6,371,259 168,821 916,733 24,291 118,586 3,142 37,739,785 
Portugal 5,557,941 548,090 8,407 829 25,805 2,545 10,140,570 
Romania 3,312,085 174,033 7,037 370 67,408 3,542 19,031,335 
Slovakia 1,859,692 340,591 1,001 183 20,845 3,818 5,460,193 
Slovenia 1,313,700 632,184 13,496 6,495 7,025 3,381 2,078,034 
Spain 13,693,478 293,102 73,259 1,568 117,413 2,513 46,719,142 
Sweden 2,683,356 262,586 41,356 4,047 22,110 2,164 10,218,971 
a. World population based on https://www.worldometers.info/world-
population/#:—:text=7.9%20Billion%20(2022),Nations%20estimates%20elaborated%20by%20Worldometer. 
Accessed January 08, 2023 

The reported numbers refer to cases that have been tested and confirmed to be carrying the 
virus and sometimes, depending upon the country, also presumptive, suspect, or probable 
cases of detected infection. There are large geographic variations in the proportion of the 
population tested, as well as in the quality of reporting across countries. People who carry the 
virus but remain asymptomatic are less likely to be tested and therefore mild cases are likely 
underreported.ff Further, as at-home rapid testing kits have become more readily availablegg 
and formal testing resources reach capacity due to the Omicron variant, the true estimate of 
cases is expected to be larger than formally reported counts. The numbers should therefore be 
interpreted with caution. While there is limited information on number of cases attributable 
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Periodic Safety Update Report (PSUR) 4 

Reporting Period 
1 9  June 2022 through 18  December 2022 

Table 100. Incidence, Prevalence, and Mortality of COVID-19 as of 08 January 2023 

Total Total Active Active Total Deaths / Population 
Cases Cases/ Cases Cases/ Deaths 1,000,000 

1,000,000 1,000,000 
Pop 

Global 668,597,55 0 85,775 22,145,576 2,765 6,713,5 25 861 8, 01 0, 019,74 0 a 
EU- 27 181 , 087,6 28 4 06,773 2,754, 04 2 6,186 1 ,195,398 2,685 445,181 , 267 
UK 24, 21 0,131  353,443 134, 257 1 ,96 0 201, 0 28 2,935 68,497,9 07 
EU- 27 + UK  205, 297,759 399,661 2,888, 299 5,6 23 1,396,4 26 2,718  513,679,174 

us 1 03, 086, 017 3 07,898 2, 084,458 6, 226 1,1 21, 097 3,349 334,8 05, 269 
EU- 27 Countries 

Austria 5,7 26, 287 63 1 ,573 33,945 3,744 21 ,487 2,37 0  9, 066,71 0 
Belgium 4,68 2, 234 4 01 , 279 34,19 2 2,93 0 33,395 2,86 2 1 1 ,668, 278 
Bulgaria 1 , 293, 216 1 88,94 0 4, 046 591 38,1 22 5,57 0 6,844,597 
Croatia 1 , 265,494 31 1,753 1,733 4 27 17,68 2 4,356 4, 059, 286 
Cyprus 634,7 09 5 18,8 13 9,147 7,477 1 , 26 2  1 , 03 2  1 , 223,387 
Czech 4,58 2,935 4 26,844 4,88 1 455 4 2, 20 0  3,93 0 1 0,736,784 

Republic 
Denmark 3,169,858 543, 254 7,6 01 1 ,3 03 7,889 1,35 2 5,834,95 0 
Estonia 61 2,43 2 463, 293 84,57 0 63,976 2,87 2 2,173 1 ,3 21 ,91 0 
Finland 1 ,446,397 26 0,379 16,7 26 3, 0 1 1  8, 263 1,487 5,554,96 0 
France 39,4 07,7 27 6 0 0,869 5 07,8 22 7,743 16 2,643 2,48 0 65,584,518  
Germany 37,5 09,539 447,16 2 515, 051 6,14 0 16 2,688 1,939 83,883,596 
Greece 5, 5 48, 487 537,819 0 34,779 3,371 1 0,316,637 
Hun11:arv 2, 1 88,737 227,845 13, 07 0 1 ,361 48,546 5, 054 9,6 06, 259 
Ireland 1 ,693,847 337,4 06 1 0,738 2, 139 8,339 1,661 5, 0 20,199 
Italy 25, 279,68 2 419,491 4 06, 1 8 2 6,74 0 1 85,417 3, 077 6 0, 26 2,77 0 
Latvia 974,574 5 27,1 28 1,979 1 , 07 0  6,177 3,341 1 ,848,837 
Lithuania 1 , 29 0,919 484,996 7,389 2,776 9,5 0 2  3,57 0 2,661 ,7 08 
Luxembourg 297,757 463,5 28 7,633 1 1 ,883 1,133 1,764 64 2,371 
Malta 1 16,655 26 2,717 793 1 ,786 8 21 1,849 444, 033 
Netherlands 8,574,63 1 498,193 25, 255 1 ,467 22,989 1,336 17, 21 1,447 
Poland 6,371 , 259 168,8 21 916,733 24, 291 1 1 8,586 3,14 2 37,739,785 
Portugal 5,557,941 548, 09 0 8,4 07 8 29 25,8 05 2,545 1 0,14 0,57 0 
Romania 3,31 2, 085 174, 033 7, 037 37 0 67,4 08 3,54 2 19, 031,335 
Slovakia 1 ,859,69 2 34 0,591 1 , 0 01 1 83 20,845 3,818  5,46 0,193 
Slovenia 1,313,7 0 0  63 2, 184 13,496 6,495 7, 0 25 3,381  2, 078, 034 
Spain 13,693,478 293,1 0 2  73, 259 1 ,568 1 17,413 2,513 46,719,14 2 
Sweden 2,683,356 26 2,586 41 ,356 4, 047 22, 1 1 0 2,164 1 0, 21 8,971 
a. World population based on https://www.worldometers.info/world­
population/#:-:text=7.9%20Billion%20(2022),Nations%20estimates%20elaborated%20by%20Worldometer. 
Accessed January 08, 20 23 

The reported numbers refer to cases that have been tested and confirmed to be carrying the 
virus and sometimes, depending upon the country, also presumptive, suspect, or probable 
cases of detected infection. There are large geographic variations in the proportion of the 
population tested, as well as in the quality of reporting across countries. People who carry the 
virus but remain asymptomatic are less likely to be tested and therefore mild cases are likely 
underreported.ff Further, as at-home rapid testing kits have become more readily availablegg 

and formal testing resources reach capacity due to the Omicron variant, the true estimate of 
cases is expected to be larger than formally reported counts. The numbers should therefore be 
interpreted with caution. While there is limited information on number of cases attributable 
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to specific variants, case counts for the majority of months in 2022 through current are likely 
to reflect the Omicron variant, which is currently the predominant strain in many countries, 
including in the UShh where Omicron BQ.1.1 was responsible for 34.4%, XBB.1.5 was 
responsible for 27.6%, BQ.1 was responsible for 21.4%, XBB was responsible for 4.9%, and 
BA.5 was responsible for 3.7% of all SARS-CoV-2 specimens sequenced by the CDC during 
the week ending 07 January 2023. 

The main existing treatment options: 

Through 18 December 2022, other COVID-19 vaccines were authorised" in the European 
Union including COVID-19 Vaccine (inactivated, adjuvant; EU/1/21/1624), Spikevax 
(EU/1/20/1507), JCOVDEN (EU/1/20/1525), Vaxzevria (EU/1/21/1529), Nuvaxovid 
(EU/1/21/1618), and VidPrevtyn Beta (EU/1/21/1580). 

Natural history of the indicated condition in the untreated population, including 
mortality and morbidity: 

Symptoms of COVID-19 
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The clinical manifestations of COVID-19 vary widely, from asymptomatic infection in 17 to 
45% of patients, across age groupsli jdo ,mm to critical illness and death. The rate of 
asymptomatic infection decreases with increasing age and long-term care facilities are 
associated with a lower rate of asymptomatic infection when compared to household 
transmission or other healthcare facilities.' A meta-analysis has estimated that 46.7% of 
infections in children are asymptomatic.' The most common symptoms of COVID-19 are 
fever, cough, and shortness of breath for both children and adults.m4" Confirming these 
observations in a systematic review, researchers examined 1,140 cases of COVID-19 in 
children from 23 published studies. They reported that 11% of cases were asymptomatic. 
Among symptoms, fever was reported in 48%, cough in 37%, and any nasopharyngeal 
symptom in 22% PP 

Progression and Timeline of Mild to Moderate Disease 

Mild to moderate disease is defined as the absence of viral pneumonia and hypoxia. For those 
who develop symptoms, the incubation period is usually 4 to 5 days, with 97.5% 
experiencing symptoms within 11 days of exposure.qq'' Those with mild COVID-19 recover 
at home with supportive care and guidance to self-isolate. Those with moderate disease are 
monitored at home and are sometimes recommended to be hospitalised if conditions 
worsen' Data on rates of re-infection are limited but variants that are not neutralised by 
immune antisera, such as the Beta, Delta, and Omicron variants, may lead to increased risk of 
re-infection in the future.",SS 

Progression and Timeline of Severe Disease Requiring Hospitalisation 

Those with severe disease will require hospitalisation to manage their illness. Based on data 
that have been systematically collected for the US by the CDC between 01 August 2020 and 
06 January 2023, there were 5,781,017 total hospital admissions for patients with confirmed 
COVID-19 in the US.' For the week ending 18 December 2022, 7.6 per 100 000 population 
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to specific variants, case counts for the majority of months in 2022 through current are likely 
to reflect the Omicron variant, which is currently the predominant strain in many countries, 
including in the UShh where Omicron BQ.1.1 was responsible for 34.4%, XBB.1.5 was 
responsible for 27.6%, BQ.1 was responsible for 21.4%, XBB was responsible for 4.9%, and 
BA.5 was responsible for 3. 7% of all SARS-Co V-2 specimens sequenced by the CDC during 
the week ending 07 January 2023. 

The main existing treatment options: 

Through 18 December 2022, other COVID-19 vaccines were authorisedii in the European 
Union including COVID-19 Vaccine (inactivated, adjuvant; EU/1/21/1624), Spikevax 
(EU/1/20/1507), JCOVDEN (EU/1/20/1525), Vaxzevria (EU/1/21/1529), Nuvaxovid 
(EU/1/21/1618), and VidPrevtyn Beta (EU/1/21/1580). 

Natural history of the indicated condition in the untreated population, including 
mortality and morbidity: 

Symptoms of COVID-19 

The clinical manifestations of COVID-19 vary widely, from asymptomatic infection in 17 to 
45% of patients, across age groupsjj,kk:,ll,mm to critical illness and death. The rate of 
asymptomatic infection decreases with increasing age and long-term care facilities are 
associated with a lower rate of asymptomatic infection when compared to household 
transmission or other healthcare facilities.mm A meta-analysis has estimated that 46.7% of 
infections in children are asymptomatic.mm The most common symptoms ofCOVID-19 are 
fever, cough, and shortness of breath for both children and adults.nn,oo Confirming these 
observations in a systematic review, researchers examined 1,140 cases ofCOVID-19 in 
children from 23 published studies. They reported that 11 % of cases were asymptomatic. 
Among symptoms, fever was reported in 48%, cough in 3 7%, and any nasopharyngeal 
symptom in 22%.PP 

Progression and Timeline of Mild to Moderate Disease 

Mild to moderate disease is defined as the absence of viral pneumonia and hypoxia. For those 
who develop symptoms, the incubation period is usually 4 to 5 days, with 97 .5% 
experiencing symptoms within 11 days of exposure.44,rr Those with mild COVID-19 recover 
at home with supportive care and guidance to self-isolate. Those with moderate disease are 
monitored at home and are sometimes recommended to be hospitalised if conditions 
worsen.rr Data on rates of re-infection are limited but variants that are not neutralised by 
immune antisera, such as the Beta, Delta, and Omicron variants, may lead to increased risk of 
re-infection in the future_rr,ss 

Progression and Timeline of Severe Disease Requiring Hospitalisation 

Those with severe disease will require hospitalisation to manage their illness. Based on data 
that have been systematically collected for the US by the CDC between 01 August 2020 and 
06 January 2023, there were 5,781,017 total hospital admissions for patients with confirmed 
COVID-19 in the US.tt For the week ending 18 December 2022, 7.6 per 100 000 population 
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(country range: 13-19.5) were hospitalised due to COVID-19 in 14 countries of the EU/EEA 
with available data.' 

The most common symptoms in patients are fever (42-80%), shortness of breath (35-71%), 
fatigue (33-62%), cough (77-84%), chills (63%), myalgias (63%), headache (59%), and 
diarrhea (33%)""°''''YY COVID-19 patients also commonly experience gustatory disorders 
(44%) and olfactory disorders (53%).' Among unhospitalised children < 18 years of age, 
89% experienced one or more typical symptoms of COVID, including fever, cough, 
shortness of breath, and 22% experienced all three.' Approximately 17% to 40% of those 
hospitalised with COVID-19 experience severe symptoms necessitating intensive 
careaaa,bbb,' with 31% of children hospitalised experiencing severe COVID-19 that 
necessitates intensive care or invasive ventilation or ends in death. Risk factors for severe 
COVID-19 in hospitalised children include presence of a comorbid condition, younger age, 
and male sex.'" More than 75% of patients hospitalised with COVID-19 require 
supplemental oxygen. ddd
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Studies early in the pandemic demonstrated that time from onset of illness to ARDS was 
8-12 days and time from onset of illness to ICU admission was 9.5-12 days." In 9 countries 
of the EU/EEA with available data, OS per 100,000 population (country range 0.1-1.3) were 
in the ICU due to COVID-19 for the week ending 18 December 2022.uu A meta-analysis 
found that, of patients <19 years of age, 11% went to the ICU, non-invasive ventilation was 
administered among 12%, and 4% required mechanical ventilation.kk A study of 82 cases in 
three pediatric hospitals noted that older children and those with higher body mass index or 
multiple comorbidities were more likely to receive respiratory support."' 

Mortality 

As of 04 January 2023, there were 1,091,184 deaths reported in the US for all age groups 
among 101,094,670 COVID-19 cases, equating to a mortality rate of 1.1% of cases  As of 
the week ending on 18 December 2022, the mortality rate was 10.4 per million population 
(country range: 1A-28.6) in the EU"" As of 08 January 2023, the UK has seen 214,723 
deaths from COVID-19 in all age groups among 24,442,197 cases (0.9% of cases).ggg 

Mortality data are also presented from Worldometers, an independent organisation that 
publishes current, reliable COVID-19 statistics online. The mortality of SARS-CoV-2 
infection is defined as the cumulative number of deaths among detected cases. 

As of 08 January 2023, the overall SARS-CoV-2 mortality for the EU + UK was 1,396,426 
deaths, or 2,718 per 1,000,000 population. Reported mortality among EU countries and the 
UK ranged from 1,032 to 5,570 deaths per 1,000,000 population. Cyprus, Denmark, and 
Netherlands reported the lowest mortality; Bulgaria, Hungary, and Croatia reported the 
highest." 

In the US, as of 08 January 2023, the mortality was 1,121,097 deaths (3349 per 1,000,000 
population). Mortality in the US was higher than that of the UK (2935 per 1,000,000)." 

Overall reported mortality among hospitalised COVID-19 patients varies from 12.8% to 26% 
in the EU and UK and US.bbb'hhilAiii 
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Reporting Period 
19 June 2022 through 18 December 2022 

(country range: 1.3-19.5) were hospitalised due to COVID-19 in 14 countries of the EU/EEA 
with available data. uu 

The most common symptoms in patients are fever (42-80%), shortness of breath (35-71 %), 
fatigue (33-62%), cough (77-84%), chills (63%), myalgias (63%), headache (59%), and 
diarrhea (33%)vv,ww,xx,yy COVID-19 patients also commonly experience gustatory disorders 
(44%) and olfactory disorders (53%).zz Among unhospitalised children < 18 years of age, 
89% experienced one or more typical symptoms of COVID, including fever, cough, 
shortness of breath, and 22% experienced all three.xx Approximately 17% to 40% of those 
hospitalised with COVID-19 experience severe symptoms necessitating intensive 
careaaa,bbb,ww with 31 % of children hospitalised experiencing severe COVID-19  that 
necessitates intensive care or invasive ventilation or ends in death. Risk factors for severe 
COVID-19  in hospitalised children include presence of a comorbid condition, younger age, 
and male sex.ccc More than 75% of patients hospitalised with COVID-19 require 
supplemental oxygen. ddd 

Studies early in the pandemic demonstrated that time from onset of illness to ARDS was 
8-1 2  days and time from onset of illness to ICU admission was 9.5-12 days.qq In 9 countries 
of the EU/EEA with available data, 0.5 per 100,000 population (country range 0.1-1.3) were 
in the ICU due to COVID-19  for the week ending 18  December 2022.uu A meta-analysis 
found that, of patients <19 years of age, 11 % went to the ICU, non-invasive ventilation was 
administered among 12%, and 4% required mechanical ventilation.kk A study of 82 cases in 
three pediatric hospitals noted that older children and those with higher body mass index or 
multiple comorbidities were more likely to receive respiratory support. eee 

Mortalitv 

As of 04 January 2023, there were 1,091 ,184 deaths reported in the US for all age groups 
among 101,094,670 COVID-19 cases, equating to a mortality rate of 1.1 % of cases.flI As of 
the week ending on 18  December 2022, the mortality rate was 10.4 per million population 
(country range: 1.1-28.6) in the Eu.uu As of 08 January 2023, the UK has seen 214,723 
deaths from COVID-19  in all age groups among 24,442,197 cases (0.9% of cases).ggg 

Mortality data are also presented from W orldometers, an independent organisation that 
publishes current, reliable COVID-19  statistics online. The mortality of SARS-Co V-2 
infection is defined as the cumulative number of deaths among detected cases. 

As of 08 January 2023, the overall SARS-Co V-2 mortality for the EU + UK was 1 ,396,426 
deaths, or 2,718 per 1,000,000 population. Reported mortality among EU countries and the 
UK ranged from 1 ,032 to 5,570 deaths per 1 ,000,000 population. Cyprus, Denmark, and 
Netherlands reported the lowest mortality; Bulgaria, Hungary, and Croatia reported the 
highest.ee 

In the US, as of 08 January 2023, the mortality was 1,121,097 deaths (3349 per 1,000,000 
population). Mortality in the US was higher than that of the UK (2935 per 1 ,000,000).ee 

Overall reported mortality among hospitalised COVID-19 patients varies from 12.8% to 26% 
in the EU and UK and us_bbb,hhh,iii,jjj 
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Complications of COVID-19 and Post-acute COVID 

Evidence has shown that a range of persistent symptoms can remain long after the acute 
SARS-CoV-2 infection. This condition has been called long COVID or post-acute COVID 
by some recognised research institutes; a universally accepted definition of long COVID has 
yet to be established. 

Studies have shown that long COVID can affect individuals with COVID-19 across a wide 
spectrum of severity, from those with very mild acute disease to the most severe forms. 

Studies around the world have reported various incidence rates for long COVID with 
different follow-up examination times after the acute infection, including 76% of people at 6 
months, one study reporting 32.6% at 60 days while another reporting 87% at 60 days, and 
96% at 90 days. Findings are not fully consistent nor comparable across studies, but they do 
show that a substantial proportion of people who have had COVID-19 may develop long 
COVID.kkk

Assuming at least 10% of COVID-19 survivors develop long COVID, it is estimated that 5 
million people are facing long COVID globally." 
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severity, even younger adults, children, and those not hospitalised. While the precise 
definition of long COVID may be lacking, the most common symptoms reported in many 
studies are fatigue and dyspnoea that last for months after acute COVID-19. Other persistent 
symptoms may include cognitive and mental impairments, chest and joint pains, palpitations, 
myalgia, smell and taste dysfunctions, cough, headache, and gastrointestinal and cardiac 
issues. 

Presently, there is limited literature discussing the possible pathophysiology, risk factors, and 
treatments in long COVID, which the current review aims to address. In brief, long COVID 
may be driven by long-term tissue damage (e.g., lung, brain, and heart) and pathological 
inflammation (e.g., from viral persistence, immune dysregulation, and autoimmunity). The 
associated risk factors may include female sex, more than five early symptoms, early 
dyspnoea, prior psychiatric disorders, and specific systemic inflammatory or 
pro-inflammatory biomarkers (e.g., D-dimer, CRP, and lymphocyte count), although more 
research is required to substantiate such risk factors." 

Studies that have evaluated a potential impact of SARS CoV-2 vaccination on long COVID 
include: 

Ayoubkhani et al. described that a first dose of COVID-19 vaccine was associated with a 
reduction in long COVID symptoms of 12.8% (95% confidence interval —18.6% to —6.6%, 
P<0.001), and evidence suggested a sustained improvement after a second dose, with an 
initial 8.8% decrease (95% confidence interval —14.1% to —3.1%, P=0.003) in the odds of 
long COVID, with a subsequent decrease by 0.8% per week (-1.2% to —0.4% per week, 
P<0.001), at least over the median follow-up of 67 days in this study. 
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Complications of COVID-19 and Post-acute COVID 

Reporting Period 
19 June 2022 through 18 December 2022 

Evidence has shown that a range of persistent symptoms can remain long after the acute 
SARS-Co V-2 infection. This condition has been called long COVID or post-acute COVID 
by some recognised research institutes; a universally accepted definition of long COVID has 
yet to be established. 

Studies have shown that long COVID can affect individuals with COVID-19 across a wide 
spectrum of severity, from those with very mild acute disease to the most severe forms. 

Studies around the world have reported various incidence rates for long COVID with 
different follow-up examination times after the acute infection, including 76% of people at 6 
months, one study reporting 32.6% at 60 days while another reporting 87% at 60 days, and 
96% at 90 days. Findings are not fully consistent nor comparable across studies, but they do 
show that a substantial proportion of people who have had COVID-19 may develop long 
COVID.kkk 

Assuming at least 10% of COVID-19 survivors develop long COVID, it is estimated that 5 
million people are facing long COVID globally. 111 

This illness is poorly understood as it affects COVID-19 survivors at all levels of disease 
severity, even younger adults, children, and those not hospitalised. While the precise 
definition of long COVID may be lacking, the most common symptoms reported in many 
studies are fatigue and dyspnoea that last for months after acute COVID-19. Other persistent 
symptoms may include cognitive and mental impairments, chest and joint pains, palpitations, 
myalgia, smell and taste dysfunctions, cough, headache, and gastrointestinal and cardiac 
issues. 

Presently, there is limited literature discussing the possible pathophysiology, risk factors, and 
treatments in long COVID, which the current review aims to address. In brief, long COVID 
may be driven by long-term tissue damage (e.g., lung, brain, and heart) and pathological 
inflammation ( e.g., from viral persistence, immune dysregulation, and autoimmunity). The 
associated risk factors may include female sex, more than five early symptoms, early 
dyspnoea, prior psychiatric disorders, and specific systemic inflammatory or 
pro-inflammatory biomarkers (e.g., D-dimer, CRP, and lymphocyte count), although more 
research is required to substantiate such risk factors.111 

Studies that have evaluated a potential impact of SARS Co V-2 vaccination on long COVID 
include: 

Ayoubkhani et al. described that a first dose of COVID-19 vaccine was associated with a 
reduction in long COVID symptoms of 12.8% (95% confidence interval -18.6% to -6.6%, 
P<0.001), and evidence suggested a sustained improvement after a second dose, with an 
initial 8.8% decrease (95% confidence interval -14.1 % to -3.1 %, P=0.003) in the odds of 
long COVID, with a subsequent decrease by 0.8% per week (-1.2% to -0.4% per week, 
P<0.001), at least over the median follow-up of 67 days in this study . 
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No evidence was found of differences in this relationship by sociodemographic 
characteristics, health related factors, vaccine type, or duration from infection to vaccination. 

Although causality cannot be inferred from this observational evidence, vaccination may 
contribute to a reduction in the population health burden of long COVID.' 

Furthermore, Kuodi et al.' showed that two doses of BNT162b2 vaccine reduced the risk of 
the most common long COVID symptoms after COVID-19 infection, in a cross-sectional 
study preformed between 15 March 2020-15 November 2021. They found that patients who 
received 2 doses of BNT162b2 were 54% to 82% less likely to report 7 of the 10 most 
commonly reported symptoms compared with unvaccinated patients (all P<0.04). 

Post COVID has also been described in children. A national survey in the UK found 7-8% of 
children with COVID-19 reported continued symptoms at >12 weeks."' 

Long COVID can appear after mild to severe infections, and after MIS-C. Most common 
symptoms: similar to adults and include fatigue, headache, insomnia, trouble concentrating, 
muscle and joint pain, and cough. Impact on quality of life: limitations of physical activity, 
feeling distressed about symptoms, mental health challenges, decreased school 
attendance/participation. 
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Post-COVID conditions may be less likely to occur after vaccine breakthrough in 
adolescents.PPmqg 

Persons who were previously vaccinated were less likely to have symptoms between 12 and 
20 weeks after infection compared to persons who were unvaccinated (OR 0.22; 95% 0.20, 
0.25) with a lower occurrence of post-COVID conditions after infection compared to persons 
who were unvaccinated.PPmqg 

Further research is needed, but vaccination may contribute to a reduction in the population 
health burden of long COVID. 

18.2. Benefit-Risk Analysis Evaluation 

Based on the safety data presented in Section 16 and the benefits presented in Section 17, this 
section presents an overall qualitative evaluation of the benefit risk analysis of BNT162b2 in 
prevention of COVID-19 infection. With respect to benefit, the nature, clinical importance, 
duration, efficacy profile, and pharmacokinetic benefits of BNT162b2 were considered. 
With respect to the risks, data from clinical trials, post-marketing, and literature sources were 
considered as well as important potential and identified risks, if applicable. 

Limitations 

Some limitations of the benefit-risk analysis may include missing information in certain 
special populations and the inherent limitations of the various data sources, as summarised 
below. 
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Reporting Period 
19 June 2022 through 18 December 2022 

No evidence was found of differences in this relationship by sociodemographic 
characteristics, health related factors, vaccine type, or duration from infection to vaccination. 

Although causality cannot be inferred from this observational evidence, vaccination may 
contribute to a reduction in the population health burden of long COVID.mmm 

Furthermore, Kuodi et al.= showed that two doses ofBNT162b2 vaccine reduced the risk of 
the most common long COVID symptoms after COVID-19 infection, in a cross-sectional 
study preformed between 15  March 2020-15  November 2021 .  They found that patients who 
received 2 doses ofBNT162b2 were 54% to 82% less likely to report 7 of the 10 most 
commonly reported symptoms compared with unvaccinated patients (all P<0.04). 

Post COVID has also been described in children. A national survey in the UK found 7-8% of 
children with COVID-19  reported continued symptoms at >12 weeks.000 

Long COVID can appear after mild to severe infections, and after MIS-C. Most common 
symptoms: similar to adults and include fatigue, headache, insomnia, trouble concentrating, 
muscle and joint pain, and cough. Impact on quality of life: limitations of physical activity, 
feeling distressed about symptoms, mental health challenges, decreased school 
attendance/participation. 

Post-COVID conditions may be less likely to occur after vaccine breakthrough in 
adolescents. ppp,qqq 

Persons who were previously vaccinated were less likely to have symptoms between 12 and 
20 weeks after infection compared to persons who were unvaccinated (OR 0.22; 95% 0.20, 
0.25) with a lower occurrence ofpost-COVID conditions after infection compared to persons 
who were unvaccinated_PPP,qqq 

Further research is needed, but vaccination may contribute to a reduction in the population 
health burden of long COVID. 

18.2. Benefit-Risk Analysis Evaluation 
Based on the safety data presented in Section 1 6  and the benefits presented in Section 17, this 
section presents an overall qualitative evaluation of the benefit risk analysis of BNT162b2 in 
prevention of COVID-19 infection. With respect to benefit, the nature, clinical importance, 
duration, efficacy profile, and pharmacokinetic benefits of BNT 162b2 were considered. 
With respect to the risks, data from clinical trials, post-marketing, and literature sources were 
considered as well as important potential and identified risks, if applicable. 

Limitations 

Some limitations of the benefit-risk analysis may include missing information in certain 
special populations and the inherent limitations of the various data sources, as summarised 
below. 
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These limitations were considered when evaluating the overall benefit-risk profile of 
BNT162b2. 

Clinical trials: 

a) The participants in clinical trials are a relatively homogeneous group as they all meet study 
inclusion criteria. Importantly, certain populations may be excluded. 

b) Close monitoring required as part of study participation likely identifies relatively 
common events. Events that are dose-related and pharmacologically predictable events may 
be distinguished. However, clinical studies may not be powered to pick up rare safety issues. 

Non-interventional (observational) study data: 

a) There is limited control over patient assessment as patient monitoring and diagnostics are 
per standard of care; no additional clinical monitoring is generally conducted. 
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b) Patient specific methodological challenges such as potential biases from patient selection, 
loss of patients through study attrition, and overall patient recall are also inherent limitations. 

Post-marketing data: 

a) Reports originate from multiple sources (consumer and healthcare professional) and they 
can be poorly characterised from a medical perspective. 

b) Limited or incomplete information is common, including indication, medical history, 
concomitant medication use, and reason for reporting as an AE, making it difficult to fully 
characterise events and associated risk factors. 

c) Difficult to contextualise quantitatively, as voluntary and sporadic reporting do not allow 
complete knowledge of total exposure or total number of events ever experienced in the 
exposed population. These data are generally not suitable to make between-drug 
comparisons. 

18.2.1. Benefits 

Please refer to Section 17 Benefit Evaluation. 

18.2.2. Risks 

An assessment of the important risks, identified and potential, was performed using the 
following data sources: pre-clinical studies, clinical studies, post-marketing experience, and 
literature as applicable. Interval findings are summarised in Table 101. 

Based on pharmacovigilance monitoring activities, there has been no new safety information 
contributing importantly to the risks of BNT162b2. 
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Reporting Period 
19 June 2022 through 18 December 2022 

These limitations were considered when evaluating the overall benefit-risk profile of 
BNT162b2. 

Clinical trials: 

a) The participants in clinical trials are a relatively homogeneous group as they all meet study 
inclusion criteria. Importantly, certain populations may be excluded. 

b) Close monitoring required as part of study participation likely identifies relatively 
common events. Events that are dose-related and pharmacologically predictable events may 
be distinguished. However, clinical studies may not be powered to pick up rare safety issues. 

Non-interventional (observational) study data: 

a) There is limited control over patient assessment as patient monitoring and diagnostics are 
per standard of care; no additional clinical monitoring is generally conducted. 

b) Patient specific methodological challenges such as potential biases from patient selection, 
loss of patients through study attrition, and overall patient recall are also inherent limitations. 

Post-marketing data: 

a) Reports originate from multiple sources (consumer and healthcare professional) and they 
can be poorly characterised from a medical perspective. 

b) Limited or incomplete information is common, including indication, medical history, 
concomitant medication use, and reason for reporting as an AE, making it difficult to fully 
characterise events and associated risk factors. 

c) Difficult to contextualise quantitatively, as voluntary and sporadic reporting do not allow 
complete knowledge of total exposure or total number of events ever experienced in the 
exposed population. These data are generally not suitable to make between-drug 
compansons. 

18.2.1. Benefits 
Please refer to Section 17 Benefit Evaluation. 

18.2.2. Risks 
An assessment of the important risks, identified and potential, was performed using the 
following data sources: pre-clinical studies, clinical studies, post-marketing experience, and 
literature as applicable. Interval findings are summarised in Table 101. 

Based on pharmacovigilance monitoring activities, there has been no new safety information 
contributing importantly to the risks ofBNT162b2. 
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No actions have been taken upon review of safety topics: 

- Dyspnoea, Palpitations and Tachycardia/Heart rate increase 
— Multisystem Inflammatory Syndrome, and 
— Thyroiditis subacute. 
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No actions have been taken upon review of safety topics: 

Reporting Period 
19 June 2022 through 18 December 2022 

Dyspnoea, Palpitations and Tachycardia/Heart rate increase 
Multisystem Inflammatory Syndrome, and 
Thyroiditis subacute. 
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Reporting Period 
19 June 2022 through 18 December 2022 

Table 101. Summary of Important Risks 

Risks Clinical Study Data Post-Marketing Data Literature Sources Conclusion 
Important Identified Risks 
Myocarditis and 
Pericarditis 

No new data from clinical 
studies were identified during 
the reporting interval. 

Based on the review of 
post-marketing data, no new 
safety information was 
identified for BNT162b2 and 
myocarditis and pericarditis. 

During the reporting significant 
information on myocarditis was 
reviewed. Please refer to Section 
11 Literature for details. 

The risk is communicated through the CDS in the 
Section 4.4 Special warnings and precautions for use 
and EU SmPC in the Section 4.8 Undesirable effects. 
It is also included as an Important identified risk in 
the EU RMP and in the US PVP. Considering the 
accumulating data from post-authorisation use of the 
vaccine, myocarditis and pericarditis have been 
added as ADRs in the Section 4.8 Undesirable 
effects, in Appendix A and Appendix B of the CDS 
v. 14.0, made effective on 26 July 2022. 
Based upon review of the available information, no 
additional change to the RSI is warranted at this time. 

Important Potential Risks 
VAEDNAERD No new data from clinical 

studies were identified 
during the reporting 
interval. 

Based on the review of 
post marketing data, no 
new safety information 
was identified for 
BNT162b2 and 
VAEDNAERD. 

No new significant data 
received from literature 
sources. 

VAED-VAERD is theoretical because it has not 
been described in association with the COVID-
19 mRNA vaccine or it has not been reported 
from any other late phase clinical trial of other 
human vaccine. It is included as an Important 
Potential Risk in the EU RMP and in the US-
PVP. Based upon review of the available 
information, no additional change to the RSI is 
warranted at this time. The MAR proposes to 
remove the important potential risk of 
VAEDNAERD from the PSUR on the basis 
that accumulated scientific and clinical data are 
not supportive of the initial theoretical 
supposition that VAEDNAERD may be a risk 
of vaccination with the COVID-19 mRNA 
vaccine. 

The important identified risk Anaphylaxis was removed as an important risk during the reporting interval and is not included in this table. 
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Table 101. Summary of Important Risks 
Risks Clinical Study Data Post-Marketing Data 

Important Identified Risks 
Myocarditis and No new data from clinical Based on the review of 
Pericarditis studies were identified during post-marketing data, no new 

the reporting interval. safety information was 
identified for BNT162b2 and 
myocarditis and pericarditis. 

Important Potential Risks 
VAEDNAERD No new data from clinical Based on the review of 

studies were identified post marketing data, no 
during the reporting new safety information 
interval. was identified for 

BNT162b2 and 
VAEDNAERD. 

Literature Sources 

During the reporting significant 
information on myocarditis was 
reviewed. Please refer to Section 
1 1  Literature for details. 

No new significant data 
received from literature 
sources . 

Reporting Period 
19 June 2022 through 18 December 2022 

Conclusion 

The risk is communicated through the CDS in the 
Section 4.4 Special warnings and precautions for use 
and EU SmPC in the Section 4.8 Undesirable effects. 
It is also included as an Important identified risk in 
the EU RMP and in the US PVP. Considering the 
accumulating data from post-authorisation use of the 
vaccine, myocarditis and pericarditis have been 
added as ADRs in the Section 4.8 Undesirable 
effects, in Appendix A and Appendix B of the CDS 
v. 14.0, made effective on 26 July 2022 . 
Based upon review of the available information, no 
additional change to the RSI is warranted at this time. 

V AED-V AERO is theoretical because it has not 
been described in association with the COVID-
19 mRNA vaccine or it has not been reported 
from any other late phase clinical trial of other 
human vaccine. It is included as an Important 
Potential Risk in the EU RMP and in the US-
PVP. Based upon review of the available 
information, no additional change to the RSI is 
warranted at this time. The MAH proposes to 
remove the important potential risk of 
V AEDN AERD from the PSUR on the basis 
that accumulated scientific and clinical data are 
not supportive of the initial theoretical 
supposition that V AEDN AERD may be a risk 
of vaccination with the COVID-19 mRNA 
vaccine. 

The important identified risk Anaphylaxis was removed as an important risk during the reporting interval and is not included in this table . 
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18.2.3. Overall Benefit-Risk 

The important risks associated with the use of BNT162b2 are minimised through provision 
of relevant product information in the RSI to support safe use of the product. Risks have 
been evaluated in the context of the enumerated benefits of the product. Based on the 
available safety and efficacy/effectiveness data for BNT162b2 (original and bivalent 
presentations), the overall benefit-risk profile of BNT162b2 remains favourable for all age 
groups in which it is authorised. 

Table 102. Overall Benefit-Risk for BNT162b2 

09
01

77
e1

9c
ab

81
a2

\A
pp

ro
ve

th
A

pp
ro

ve
d 

O
n:

 1
7-

F
eb

-2
02

3 
13

:4
1 

(G
M

T
) 

Consideration Favourable Benefit-Risk Non 
Contributory 

Unfavourable 
Benefit-Risk 

Severity of 
condition 

The severity of the condition being treated, as well as 
comorbidities and outcomes in the population to be 
treated were considered. (See Section 18.1) 

NA NA 

Unmet medical 
need 

BNT162b2 meets an unmet medical need because there 
is 
- lack of alternative therapies, or 
- although alternative products are available in this 

class, this product may be the preferred therapeutic 
option or preferred in a select group of patients. 
(See Section 18.1) 

NA NA 

Clinical benefit The nature, clinical importance, duration, and 
generalizability of benefits were considered. 
(See Section 18.1) 

NA NA 

Risk associated 
with treatment 

The nature, seriousness, frequency, predictability, 
reversibility, impact on patients and public health of 
the product's risks were considered. 
(See Section 18.2.2) 

NA NA 

Risk 
management 

Risk minimisation measures currently in place for this 
product support a favourable benefit-risk balance. (See 
Section 18.2.2) 

NA NA 

Table was adapted from European Medicines Agency. Benefit-risk Methodology Project — Working package 2 report 
Applicability of current tools and processes for regulatory benefit-risk assessment. 31 August 2010. 

19. CONCLUSION AND ACTIONS 

Risks been evaluated in the context of the benefits of the vaccine. Based on the available 
safety and efficacy/effectiveness data from the reporting interval for BNT 162b2 (original and 
bivalent vaccines Omi BA.1 and BA.4/BA.5), the overall benefit-risk profile of BNT162b2 
remains favourable. No further changes to the BNT162b2 RSI or additional risk 
minimisation activities are warranted in addition to those above mentioned. 

Based on the clinical trial data, cumulative PM data, individual review of cases, and real-
world data on mRNA vaccine effectiveness, no new significant safety information has been 
identified that substantiates retaining VAED/VAERD as an important potential risk in the 
PSUR for BNT162b2. The MAH proposes to remove the important potential risk of 
VAEDNAERD from the PSUR on the basis that accumulated scientific and clinical data are 
not supportive of the initial theoretical supposition that VAEDNAERD may be a risk of 
vaccination with the COVID-19 mRNA vaccine. 
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Reporting Period 
1 9  June 2022 through 1 8  December 2022 

18.2.3. Overall Benefit-Risk 
The important risks associated with the use ofBNT162b2 are minimised through provision 
of relevant product information in the RSI to support safe use of the product. Risks have 
been evaluated in the context of the enumerated benefits of the product. Based on the 
available safety and efficacy/effectiveness data for BNT162b2 (original and bivalent 
presentations), the overall benefit-risk profile ofBNT162b2 remains favourable for all age 
groups in which it is authorised. 

Table 102. Overall Benefit-Risk for BNT162b2 
Consideration Favourable Benefit-Risk Non Unfavourable 

Contributory Benefit-Risk 
Severity of The severity of the condition being treated, as well as NA NA 
condition comorbidities and outcomes in the population to be 

treated were considered. (See Section 1 8. l) 
Unmet medical BNT162b2 meets an unmet medical need because there NA NA 
need is 

- lack of alternative therapies, or 
- although alternative products are available in this 

class, this product may be the preferred therapeutic 
option or preferred in a select group of patients. 
(See Section 1 8 . 1 )  

Clinical benefit The nature, clinical importance, duration, and NA NA 
generalizability of benefits were considered. 
(See Section 1 8. 1 )  

Risk associated The nature, seriousness, frequency, predictability, NA NA 
with treatment reversibility, impact on patients and public health of 

the product's risks were considered . 
(See Section 1 8.2.2) 

Risk Risk minimisation measures currently in place for this NA NA 
management product support a favourable benefit-risk balance. (See 

Section 1 8.2.2) 
Table was adapted from European Medicines Agency. Benefit-risk Methodology Project - Working package 2 report: 
Applicability of current tools and processes for regulatory benefit-risk assessment. 3 1  August 2010 . 

19. CONCLUSION AND ACTIONS 
Risks been evaluated in the context of the benefits of the vaccine. Based on the available 
safety and efficacy/effectiveness data from the reporting interval for BNT162b2 (original and 
bivalent vaccines Omi BA.1 and BA.4/BA.5), the overall benefit-risk profile ofBNT162b2 
remains favourable. No further changes to the BNT162b2 RSI or additional risk 
minimisation activities are warranted in addition to those above mentioned. 

Based on the clinical trial data, cumulative PM data, individual review of cases, and real­
world data on mRNA vaccine effectiveness, no new significant safety information has been 
identified that substantiates retaining V AEDN AERD as an important potential risk in the 
PSUR for BNT l 62b2. The MAH proposes to remove the important potential risk of 
V AEDN AERD from the PSUR on the basis that accumulated scientific and clinical data are 
not supportive of the initial theoretical supposition that V AEDN AERD may be a risk of 
vaccination with the COVID-19 mRNA vaccine . 
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The MAH will continue to review the safety of BNT162b2, including all reports of adverse 
experiences and will revise the product documents if an evaluation of the safety data yields 
significant new information. 
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Reporting Period 
19 June 2022 through 18 December 2022 

The MAH will continue to review the safety ofBNT162b2, including all reports of adverse 
experiences and will revise the product documents if an evaluation of the safety data yields 
significant new information. 
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1. Background information on the procedure 

This is the assessment of PSUR(s) submitted in accordance with the requirements set out in the list of 

Union reference dates (EURD list) for tozinameran (COMIRNATY), tozinameran/riltozinameran 

(COMIRNATY Original/Omicron BA.1), tozinameran/famtozinameran (COMIRNATY Original/Omicron 
BA.4-5). 

2. Assessment conclusions and actions 

The MAH submitted the 4th EU Periodic Safety Update Report (PSUR) for Comirnaty (dated 17 Feb 
2023) covering the period 19 Jun 2022 to 18 Dec 2022. 

Comirnaty is indicated for active immunisation to prevent COVID-19 caused by SARS-CoV-2, in people 
aged 6 months and older. 

During the reporting period of the PSUR: 

• A booster dose of Comirnaty 10 pg in children 5 to 11 years of age was recommended 
(procedure EMEA/H/C/005735/II/0129) 

• The indication of Comirnaty was extended to children 6 months - 4 years old (tozinameran; 
Tris/Sucrose presentation 3 micrograms per dose). It is recommended to administer the 
second dose 3 weeks after the first dose followed by a third dose administered at least 8 weeks 

after the second dose. (procedure EMEA/H/C/005735/X/0138) 

• Two adapted Comirnaty vaccines became available: 

o Comirnaty Original/Omicron BA.1 that contains tozinameran and riltozinameran: 

■ Booster dose (15/15 micrograms per dose) for people aged 12 years and older 
at least 3 months after primary vaccination with a COVID-19 vaccine. 
(procedure EMEA/H/C/005735/II/0140) 

o Comirnaty Original/Omicron BA.4-5 that contains tozinameran and famtozinameran: 

■ Booster dose (15/15 micrograms per dose) for people aged 12 years and older 
at least 3 months after primary vaccination with a COVID-19 vaccine. 
(procedure EMEA/H/C/005735/II/0143) 

■ Booster dose (5/5 micrograms per dose) for people aged from 5 years to 11 
years at least 3 months after primary vaccination with a COVID-19 vaccine. 
(procedure EMEA/H/C/005735/X/0147) 

During the reporting interval, 813,783,710 doses of Comirnaty original and bivalent vaccines were 
shipped worldwide. Cumulatively, 4,369,782,515 doses of Comirnaty original and bivalent vaccines 
were shipped worldwide. 

There were no marketing authorisation withdrawals for safety reasons during the reporting interval. 

During the reporting interval, Dizziness (with frequency Uncommon) and Heavy menstrual bleeding 
(with frequency Unknown) were added as ADRs to the Comirnaty product information. 

During the reporting interval, the following signals were evaluated, not to be determined risks, and no 
new important safety issue was identified based on the data provided in the PSUR: 

• Haemophagocytic lymphohistiocytosis (HLH); Dermatomyositis; Histiocytic necrotizing 
lymphadenitis (HNL); Genital (e.g., vulvovaginal) ulceration. 
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1 .  Background information o n  the procedure 

This is the assessment of PSUR(s) submitted in accordance with the requirements set out in the l ist of 

Union reference dates (EURD list) for tozinameran (COMIRNATY), tozinameran/riltozinameran 

(COMIRNATY Original/Omicron BA. 1), tozinameran/famtozinameran (COMIRNATY Orig inal/Omicron 

BA.4-5). 

2. Assessment conclusions and actions 

The MAH submitted the 4th EU Periodic Safety Update Report (PSUR) for Comirnaty (dated 17  Feb 

2023) covering the period 19 Jun 2022 to 18 Dec 2022. 

Comirnaty is ind icated for active immunisation to prevent COVID-19 caused by SARS-CoV-2, in people 

aged 6 months and older. 

During the reporting period of the PSUR:  

• A booster dose of Comirnaty 10 µg in chi ldren 5 to 1 1  years of age was recommended 

(procedure EM EA/H/C/005735/11/01 29) 

• The indication of Comirnaty was extended to chi ldren 6 months - 4 years old (tozinameran;  

Tris/Sucrose presentation 3 micrograms per dose). It  is recommended to administer the 

second dose 3 weeks after the fi rst dose fol lowed by a third dose administered at least 8 weeks 

after the second dose. (procedure EMEA/H/C/005735/X/0 138) 

• Two adapted Comirnaty vaccines became avai lable: 

o Comirnaty Original/Omicron BA. 1 that conta ins tozinameran and riltozinamera n :  

• Booster dose (15/15 micrograms per dose) for people aged 1 2  years and older 

at least 3 months after primary vaccination with a COVID-19 vaccine. 

(procedure EM ENH/C/005735/11/0140) 

o Comirnaty Orig inal/Omicron BA.4-5 that contains tozinameran and famtozinamera n :  

• Booster dose (15/15 micrograms per dose) for people aged 1 2  years and older 

at least 3 months after primary vaccination with a COVID-19 vaccine. 

(procedure EM EA/H/C/005735/11/0143) 

• Booster dose (5/5 micrograms per dose) for people aged from 5 years to 1 1  

years at least 3 months after primary vaccination with a COVID-19 vaccine. 

(procedure EM ENH/C/005735/X/0147) 

During the reporting interval, 813,783,710 doses of Comirnaty orig inal and biva lent vaccines were 

shipped worldwide. Cumulatively, 4,369,782,515 doses of Comirnaty orig inal and bivalent vaccines 

were shipped worldwide. 

There were no marketing authorisation withdrawals for safety reasons during the reporting interval .  

During the reporting interval, Dizziness (with frequency Uncommon) and Heavy menstrual bleeding 

(with frequency Unknown) were added as ADRs to the Comirnaty product information . 

During the reporting interval, the fol lowing signals were evaluated, not to be determined risks, and no 

new important safety issue was identified based on the data provided in  the PSUR:  

• Haemophagocytic lymphohistiocytosis (HLH);  Dermatomyositis; Histiocytic necrotizing 

lymphadenitis (HNL) ;  Genital (e .g . ,  vu lvovaginal) u lceration.  
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The following were ongoing signals during the reporting interval: 

• Pemphigus and Pemphigoid (EPITT 19859). 

During the reporting interval, there were post-approval regulatory requests for the following topics for 
which no safety signal was identified based on the information provided in the PSUR: 

• Multisystem inflammatory syndrome children/-adults (MIS-C/-A); Dyspnoea; Palpitations; 
Tachycardia/Heart Rate Increase; Subacute thyroiditis; Amenorrhea. 

There was a new aspect of a previously recognised important safety issue identified, which included 

the clinical course (including intensive care support) and outcome (including fatal outcome) of 
Comirnaty associated myocarditis/pericarditis at short term follow-up (≤3 months). Therefore, the 
wording of the warning concerning myocarditis and pericarditis in the Comirnaty PI should be amended 
accordingly (please refer to section 3 Recommendations below). 

During the reporting interval, the important identified risk Anaphylaxis was removed from the list of 
safety concerns in the Comirnaty RMP. 

The important potential risk VAED/VAERD can be removed from the list of safety concerns in both RMP 
and PSUR, as the available cumulative data (clinical trial and post-marketing data) showed no safety 
information that substantiates retaining VAED/VAERD as an important potential risk. VAED/VAERD 
should continue to monitor through routine pharmacovigilance. 

Taking into account the extensive use of the vaccine and the relatively well-established safety profile, 
the PRAC endorses the proposal to move the PSUR cycle to 1 year. As the MAH has expressed a wish 
to keep the cycle aligned with the EURD, two additional 6-monthly PSURs will be submitted, followed 
by the yearly PSUR. 

The benefit-risk balance for the use of Comirnaty (tozinameran), Comirnaty Original/Omicron BA.1 
(tozinameran and riltozinameran), and Comirnaty Original/Omicron BA.4-5 (tozinameran and 
famtozinameran) in its authorised indications remains unchanged. 

3. Recommendations 

Based on the PRAC Rapporteur review of data on safety and efficacy, the PRAC considers that the risk-
benefit balance of medicinal products containing tozinameran, tozinameran/riltozinameran, 
tozinameran/famtozinameran remains unchanged but recommends that the terms of the marketing 
authorisation(s) should be varied as follows: 

Scientific conclusions and grounds for variation to the terms of the marketing 
authorisations 

In view of available data on myocarditis and pericarditis from the literature and spontaneous reports, 
the PRAC considers that the current warning on this risk should be amended to reflect the clinical 
course and outcome (including very rare fatal outcome) of Comirnaty associated 
myocarditis/pericarditis. The PRAC concluded that the product information of products containing 
tozinameran, tozinameran/riltozinameran, tozinameran/famtozinameran should be amended 
accordingly. 

Precise scope: 

Update of section 4.4 of the SmPC to amend the warning/precaution regarding myocarditis and 
pericarditis and section 2 of the package leaflet accordingly. 
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The fol lowing were ongoing signals during the reporting interva l :  

• Pemphigus and Pemphigoid (EPITT 19859) .  

During the reporting interval, there were post-approval regulatory requests for the following topics for 
which no safety signal was identified based on the information provided in the PSUR:  

• Mu ltisystem inflammatory syndrome chi ldren/-adults (MIS-C/-A); Dyspnoea; Pa lpitations; 
Tachycard ia/Heart Rate Increase; Subacute thyroiditis; Amenorrhea. 

There was a new aspect of a previously recognised important safety issue identified, which included 
the clinica l course ( including intensive care support) and outcome ( including fata l outcome) of 
Comirnaty associated myocarditis/pericarditis at short term fol low-up (:::;;3  months) . Therefore, the 
wording of the warning concerning myocarditis and pericarditis in the Comirnaty PI should be amended 
accordingly (please refer to section 3 Recommendations below). 

During the reporting interval, the important identified risk Anaphylaxis was removed from the l ist of 
safety concerns in the Comirnaty RMP. 

The important potential risk VAED/VAERD can be removed from the list of safety concerns in  both RMP 
and PSUR, as the available cumulative data (cl in ical trial and post-marketing data) showed no safety 
information that substantiates retain ing VAED/VAERD as an important potential risk. VAED/VAERD 
should continue to monitor through routine pharmacovigi lance. 

Taking into account the extensive use of the vaccine and the relatively well-established safety profi le, 
the PRAC endorses the proposal to move the PSUR cycle to 1 year. As the MAH has expressed a wish 
to keep the cycle aligned with the EURD, two additional 6-monthly PSURs will be submitted, fol lowed 
by the yearly PSUR. 

The benefit-risk balance for the use of Comirnaty (tozinameran), Comirnaty Original/Omicron BA. 1 
(tozinameran and ri ltozinameran), and Comirnaty Original/Omicron BA.4-5 (tozinameran and 
famtozinameran) in its authorised ind ications remains unchanged . 

3.  Recommendations 

Based on the PRAC Rapporteur review of data on safety and efficacy, the PRAC considers that the risk­
benefit balance of medicinal products contain ing tozinameran, tozinameran/riltozinameran, 
tozinameran/famtozinameran remains unchanged but recommends that the terms of the marketing 
authorisation(s) should be varied as fol lows : 

Scientific conclusions and grounds for variation to the terms of the marketing 

authorisations 

In view of available data on myocarditis and pericarditis from the l iterature and spontaneous reports, 
the PRAC considers that the current warning on this risk should be amended to reflect the clin ica l 
course and outcome (including very rare fata l outcome) of Comirnaty associated 
myocarditis/pericarditis. The PRAC concluded that the product information of products containing 
tozinameran, tozinameran/riltozinameran, tozinameran/famtozinameran should be amended 
accord ingly. 

Precise scope: 

Update of section 4.4 of the Sm PC to amend the warning/precaution regarding myocarditis and 
pericarditis and section 2 of the package leaflet accordingly. 
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The following changes to the product information of medicinal products containing tozinameran, 
tozinameran/riltozinameran, tozinameran/famtozinameran are recommended (new text underlined 

and in bold, deleted text strike-through): 

Summary of Product Characteristics 

• Section 4.4 

A warning should be amended as follows: 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 

conditions can develop within just a few days after vaccination, and have primarily occurred within 14 

days. They have been observed more often after the second vaccination, and more often in younger 
males (see section 4.8). Available data indicate suggest that most cases recover. Some cases 

required intensive care support and fatal cases have been observed. the-eeurse-ef-myeearditis-
and-periearditis-fellewing-vaecinatien-is-net-different-frem-myeearditis-er-periearditis-M-generalisee 
seetien-4r8)7 

Healthcare professionals should be alert to the signs and symptoms of myocarditis and pericarditis. 
Vaccinees (including parents or caregivers) should be instructed to seek immediate medical attention if 

they develop symptoms indicative of myocarditis or pericarditis such as (acute and persisting) chest 
pain, shortness of breath, or palpitations following vaccination. 

Healthcare professionals should consult guidance and/or specialists to diagnose and treat this 
condition. 

Package Leaflet 

• Section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 

(inflammation of the lining outside the heart) after vaccination with Comirnaty (see section 4). These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 
days. They have been observed more often after the second vaccination, and more often in younger 

males. The risk of myocarditis and pericarditis seems lower in children ages 5 to 11 years compared 
with ages 12 to 17 years. Most cases of myocarditis and pericarditis recover. Some cases 
required intensive care support and fatal cases have been seen. Following vaccination, you 

should be alert to signs of myocarditis and pericarditis, such as breathlessness, palpitations and chest 
pain, and seek immediate medical attention should these occur. 

In addition, MAH should address the issue concerning the removal of the important potential risk 

VAED/VAERD, as detailed in section 2 of the Assessment report, in the next RMP update to be 

submitted within the next upcoming regulatory procedure affecting the RMP. 

4. Issues to be addressed in the next PSUR or as a post-
authorisation measure (PAM) 

The MAH should also address the following issues in the next PSUR: 

1. For future PSURs in the section Evaluation of AESI's', the AESIs in subjects with Malnutrition; 
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The fol lowing changes to the product information of medicinal products containing tozinameran, 
tozinameran/riltozinameran, tozinameran/famtozinameran are recommended (new text underlined 

and in bold, deleted text strike through) :  

Summary of Product Characteristics 

• Section 4.4 

A warning should be amended as follows : 

Myocarditis and pericard itis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 
conditions can develop within  just a few days after vaccination, and have primari ly occurred within  14 
days. They have been observed more often after the second vaccination, and more often in younger 
males fsee section 4.8). Available data indicate suggest that most cases recover. Some cases 

required intensive care support and fatal cases have been observed. the course of myocarditis 
and pericarditis following vaccination is not different from myocarditis or pericarditis in general (see 
section 4.8). 

Healthcare professionals should be alert to the signs and symptoms of myocarditis and pericarditis. 
Vaccinees (including parents or caregivers) should be instructed to seek immediate medical attention if 
they develop symptoms ind icative of myocarditis or pericarditis such as (acute and persisting) chest 
pain, shortness of breath, or palpitations following vaccination . 

Healthcare professionals should consult gu idance and/or special ists to diagnose and treat this 
condition. 

Package Leaflet 

• Section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 
(inflammation of the l in ing outside the heart) after vaccination with Comirnaty (see section 4) . These 
conditions can develop within just a few days after vaccination and have primarily occurred with in 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males. The risk of myocard itis and pericarditis seems lower in  chi ldren ages 5 to 1 1  years compared 
with ages 12 to 17  years. Most cases of myocarditis and pericarditis recover. Some cases 

required intensive care support and fatal cases have been seen. Fol lowing vaccination,  you 
should be alert to signs of myocarditis and pericarditis, such as breathlessness, palpitations and chest 
pain, and seek immediate medica l attention should these occur. 

In addition, MAH should address the issue concern ing the removal of the important potential risk 
VAED/VAERD, as detai led in section 2 of the Assessment report, in the next RMP update to be 
submitted with in the next upcoming regulatory procedure affecting the RMP. 

4. Issues to be addressed in the next PSUR or as a post­
authorisation measure (PAM) 

The MAH should also address the fol lowing issues in the next PSUR:  

1 .  For future PSURs in  the section 'Eva luation of AESl's', the AESis in subjects with Malnutrition ; 
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HIV infection should only be included and discussed in the PSUR if the reporting pattern 
changes and/or there is a safety issue/signal. 

2. For future PSURs in the section Evaluation of Other Risks (not categorised as important)', the 

reactogenicity on individuals previously exposed or not to SARS-COV-2, the systemic adverse 
reactions, and the age-related adverse reactions should only be included and discussed in the 
PSUR if the reporting pattern changes and/or there is a safety issue/signal. 

3. For future PSURs in the section Evaluation of special situations', death (cases reporting fatal 
outcome) should only be included and discussed in the PSUR if the reporting pattern changes 
and/or there is a safety issue/signal. 

4. For future PSURs in the section Update on special populations', the use in elderly should only 
be included and discussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/signal. 

5. The MAH should present a case level analysis for all cumulative positive rechallenge cases of 
dyspnoea, palpitations and tachycardia/heart rate increase with a duration of the events not 
considered stress/anxiety-related reactions, including cases with a TTO of <2 days. The MAH 
should discuss whether these events should be added in section 4.8 of the Comirnaty SmPC 

and PIL accordingly. 

5. PSUR frequency 

0 Changes of PSUR frequency are proposed. 

The current frequency of submission should be changed from 6 months to 1 year at the first possibility. 
The list of Union reference dates (EURD) should be updated accordingly. 

Noting that the MAH has expressed a wish to stay aligned with the EURD, two additional 6-monthly 
PSURs (DLP June 2023 and DLP December 2023 respectively) will be submitted, then a first yearly 

PSUR (DLP December 2024), to be followed by further yearly PSURs. 
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HIV infection should only be included and discussed in the PSUR if the reporting pattern 
changes and/or there is a safety issue/signal .  

2 .  For future PSURs in  the section 'Eva luation of Other Risks (not categorised as important)', the 
reactogenicity on individuals previously exposed or not to SARS-COV-2, the systemic adverse 
reactions, and the age-related adverse reactions should only be included and d iscussed in the 
PSUR if the reporting pattern changes and/or there is a safety issue/signa l .  

3 .  For future PSURs in  the section 'Eva luation of special situations', death (cases reporting fata l 
outcome) should only be included and d iscussed in the PSUR if the reporting pattern changes 
and/or there is a safety issue/signa l .  

4 .  For future PSURs in  the section 'Update on special populations', the use in elderly should only 
be included and d iscussed in the PSUR if the reporting pattern changes and/or there is a safety 
issue/signal .  

5 .  The MAH should present a case level analysis for a l l  cumulative positive rechal lenge cases of 
dyspnoea, pa lpitations and tachycardia/heart rate increase with a duration of the events not 
considered stress/anxiety-related reactions, including cases with a TTO of <2  days. The MAH 
should d iscuss whether these events should be added in section 4.8 of the Comirnaty SmPC 
and PIL accord ingly. 

5. PSUR frequency 

[8J Changes of PSUR frequency are proposed . 

The current frequency of submission should be changed from 6 months to 1 year at the first possibi l ity. 
The list of Union reference dates (EURD) should be updated accordingly. 

Noting that the MAH has expressed a wish to stay aligned with the EURD, two additional 6-monthly 
PSURs (DLP June 2023 and DLP December 2023 respectively) will be submitted, then a first yearly 
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1. PSUR Data 

1.1. Introduction 

The MAH submitted the 4th PSUR for BNT162b2 (Comirnaty) covering the period 19 June 2021 to 18 
December 2022, which is assessed in this report. 

The active substance of BNT162b2 is highly purified single-stranded, 5'-capped mRNA produced using 
a cell-free in vitro transcription from the corresponding DNA template, encoding the viral spike protein 
of SARS-CoV-2. The nucleoside-modified mRNA is formulated in LNPs, which enable delivery of the 
RNA into host cells to allow expression of the SARS-CoV-2 S antigen. The vaccine elicits both 

neutralizing antibody and cellular immune responses to the spike antigen, which may contribute to 
protection against COVID-19. 

BNT162b2 was approved in the EU through a centralised procedure (conditional approval) on 21 
December 2020 and is currently indicated for active immunisation to prevent COVID-19 caused by 
SARS-CoV-2 virus in individuals 6 months of age and older. It is administered intramuscularly. Please 

refer to the table below for formulations, presentations and posology in the approved populations: 

Age group 12 years and older 5 through 11 years 6 months through 4 
7-ears 

Fonnulafton PBS sucrose Tris/Sucrose TrisiSticrose Iris :Six iose TrisSucrose TrisiSticrose T-.' ..•,•=, Sr: arose 
Name Co:min:in:7 COnsimaty Comirnaty Original' 

Omicron a.-..t.. 1 
Comimaty Orsgin a '.. 
Omicron BA.-; BA.. 5 

Conon-flat:y.7 ComirnaV Or'.ginali Consirnaty 
Omicron BA.4 -BA 5 

Dose 30 m.cg 
(with diattion) 

30 mcg 
tuo dilution) 

1.5 15 in cg 
(no ..f.ilm-iont, 

15 15 mcg 
(no dilutioa) 

10 mcg 
(with dilution) 

5 '5 mcg 3 mcg 
(7..dth dilution) ( ith dilutions) 

Vial cap colour Purple Grey Gre',: *ran ,'ze Orange M,7,-.;:s'in 
Dose Volume 0.3 niL 0.3 niL 0.3 niL 0.3 niL 0 2 mL 0.2 inL. 0.2 niL 

Route of 
Achninistration 

intanni -. _ii. :sly intramuscularly 1 intrarmisclilosly intiamui.c. -tlarly intramusailarly 

PriniatT 
vaccination 

course 

2 doses (03 niL c:,,c't , at greater 
than or equal. to 21 days i,oeferabl.: 
3 week* apart.. 

Not applicable Not applicable 2 dose-. (0.2 niL. 
each; at areater than 
or equa: to 21 days 

.I.Yre.ferattl-... 3 
weeks) apart 

Not applicable 3 doses (0.2 niL. 
each::: The initi l 2 

clot's lf t 
aciniinistel-ed 3 -.-..e. 'c3 . 
apait ffillowed to a 

third dose 
actsitaisterecl at least 

S 7reeKS at-ter the 
second dose. ' 

Roo Aer May be adminisfe:ecl Ji" t, 
month -=, after the .eclat! 1 dose in 
irtdiv:cluals 12 years of :i!Le a: 
older. 
Subsety.eat doses may he 
aimi:Lsle:ed !o incin'ichiAs 12 years 
of age and older at least 4 monlis 
after a yrevious booster close of the 
;a nit farintilat ion. 
?........ple cap_ concentrate; for 
..-.lisp-,2rsion far in.:„cc'tion (30 
micro vu.,:si., dose i -_..1- Ciiey cap, 
dispersiDst foi- iit',-",,. 7lon I 30 
m icro vrar.t.-,, dose! -, -,.•-ccine are 

-:. '.,Sered intercharz eat] e. 

A booster dot:e of Bivalent vaccine. Gres.:- cap. 
miry  be administered at least 5 mociiis after 

r r ! ':a,: the psimary ssries ofiCtX,117:-.NAT'i'. 
Subs- . -it doses. of Bivalent -.sii:c.ine Grey cap. 
sarly '‘i : ;'..dministered. to in .11,. .i.:1,J.As 12. 'years of 
a^e and oldei at least 4 incii:.11, aiter a previous 
booster dose of COIADINA-1-1- or 
COMENATY Bivalent !Ley cap. 

Maybe,
administered at 
-:.east 6 months after 
the secundclose 

"illy be aln-iinistcr.e.'.1 
at le,Ist 4 mouths ate:.
the 1.-i ,..,. o:.ior ,:iose in 
iill-tvi::-.T.ials :7 years 
f:Loi..g'11. <12 years of 
age. 

Not apphcable 

a. individuals izho i. ill tin: Joni 4 ears to -3 yeas of a ze between their closes in the sa :cination series should receive their a ge-appropriate dose at the time of the vaccination 
and the interval betweeil d determined by the age at the start of the vaci...,ination 

PBS — Phosphate Buffered Salute, Iris = TromethamiLe Daft:. or (HOCH:WC:NE 

No changes to the Comirnaty product information were proposed as part of the submission of the 

PSUR. 
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1 .  PSUR Data 

1 .1 .  Introduction 

The MAH submitted the 4th PSUR for BNT162b2 (Comirnaty) covering the period 19 June 2021 to 18 
December 2022, which is assessed in  this report. 

The active substance of BNT162b2 is highly purified sing le-stranded, 5'-capped mRNA produced using 
a cell-free in  vitro transcription from the corresponding DNA template, encoding the viral spike protein 
of SARS-CoV-2 .  The nucleoside-modified mRNA is formulated in  LNPs, which enable del ivery of the 
RNA into host cells to a l low expression of the SARS-CoV-2 S antigen. The vaccine elicits both 
neutra l izing antibody and cel lu lar immune responses to the spike antigen, which may contribute to 
protection against COVID-19.  

BNT162b2 was approved in  the EU through a centra l ised procedure (conditional approval) on 21  
December 2020 and is  currently indicated for active immunisation to prevent COVID-19 caused by 
SARS-CoV-2 virus in  individuals 6 months of age and older. It is administered intramuscu larly. Please 
refer to the table below for formulations, presentations and posology in the approved popu lations : 

Age gro\lp H yens and oldel' 5 dtrough 11 ,·e,u·s 6 months tbnmgh 4 
H!,U'S 

Fonnnlalicm PBS sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/Sucrose Tris/S1A"rose 
Name Com:irnaty Comirnaty Com:irnaty Original.' Comimaty Original/ Comimaly C omirnaty Original/ Cominuty 

Omicron BA. 1 Omicron BA.4/BA.. 5 Omicron BA.4/B.A.5 
Dose 30 mcg 30 mcg 1 5il5 mq1 1 5115 mcg lO mcJ! 5l5 mcg 3 mcg 

(with dilution) (no dilution) (no dilution) (no dilution) (wiill dilution) (v.�ill dilution) (\vitll. dilution) 
\ 1al rap colour Purple Grev Grey Grev Orange Orange MMoon 
Dose Voh1me 0J mL 0.3 ml 0.3 ml 03 ml 0.2 ml 0.2 mL 0.2 ml 

Route of intranm<;ailady intramusrnlarly intra:n11.1SCUlarly intramusrnlarl y intramu.;c,rnfarly intra:muscufarly 
Admm1,t1·alio11 

Primary 2 doses (0. 3 mL each) at greato: Not applicable Not applicable 2 dose� (0.2 mL Not applicable 3 do= (0. 2 m.L 
Yacd:1mdon than oc rqua.l to 21 days (preferably each) at gea�r illan ea.ch). The initial 2 

C(Hll'Sl'- 3 wcd:s) apMI. or equal to 21 days do6-es are 
(preferably 3 adnli:n.islered 3 \Veeks 
weeks) apart. apart followed by a 

third dose 
adnli:n.istered al least 

8 weeks after the 
second dose. • 

Booste-r May be adnli:n.isl.ered at least 5 A booster dooe of Bivalent vaccine. Gley cap. May be ?-.fay be administered Not applicable 
"'- months after the ;c,econd dose in 1m1y be administered at least 5 mm11lls afkr .dmiu:is�ed at at le:i st 4 months after Oli 

individuals 12 years of age and completinJ! 1ht- primary series of CO�IDL"\TATY. leasl 6 months after the I.st prior dose in 
5; older. Subso:illffit do= of Bivalent vaccine Grey cap. tile sec.ond do;c,e iudividtJ.l.!s 5 years 

Subsecp.>ent doses may be may be administered to individu.1ls 12 years of illrough 12 years of 
administered lo individu.lls 12 year� a� and older at least 4 nrolll:!Js after a previous age. 
of age and older at least 4 monrhs booster dose ofCOhilRNATY or 
after a previous boost1:1 dose of the C0�1IR:"\TA1Y Bivalent Grey cap. 
,ame furnmlation. 
Puqile cap, concentrate for 
di.spcr!ion. for inject1on (30 
microgr:io:lliioose) or Grey cap. 
dispersiw f01 iajection (30 
microgr,11:i::ts/oose) v.iccine are 
consi�td interchangeable. 

a .  .Individuals, who will tum from 4 years to 5 years of age between their dloses in the vao:ination series sho11ld 1eceive their a ge -appropriate dose �, the time of the vaccinalion 
am the i.nte:r.,il between doses is dete1mined by t.he i.ndividlk,l 's ag,e at lbe stir! of the vaccination series. 

PBS = .Phosphate Buffered Sa.line; Tris = Trometbanline Buffer or (HOCH2)3CNH 

No changes to the Comirnaty product information were proposed as part of the submission of the 
PSUR. 
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Rapporteur assessment comment: 

During the interval period of the current 4th PSUR: 

The Comirnaty Original indication was extended to children 6 months - 4 years old (Tris/Sucrose 
formulation, 3 micrograms per dose). (procedure EMEA/H/C/005735/X/0138). 

Comirnaty became available as two adapted vaccines (only to be used in people who have received at 

least a primary vaccination course against the SARS-CoV-2 virus): 

• In persons of 12 years and older, Comirnaty Original/Omicron BA.1 contains tozinameran and 

riltozinameran (another mRNA molecule with instructions for producing a protein from the Omicron 
BA.1 subvariant of SARS-CoV-2), 15/15 mcg. (procedure EMEA/H/C/005735/II/0140) 

• In persons of 12 years and older; Comirnaty Original/Omicron BA.4-5 contains tozinameran and 

famtozinameran (another mRNA molecule with instructions for producing a protein from the 
Omicron BA.4 and BA.5 subvariants of SARS-CoV-2), 15/15 mcg. (procedure 

EMEA/H/C/005735/II/0143) 

• In persons of 5 to 11 years, Comirnaty Original/Omicron BA.4-5 contains tozinameran and 
famtozinameran, 5/5 mcg. (procedure EMEA/H/C/005735/X/0147) 

1.2. Worldwide marketing authorisation status 

BNT162b2 received first temporary authorisation for emergency supply under Regulation 174 in the UK 

on 01 December 2020. 

BNT162b2 received first regulatory conditional marketing authorisation approval for use in individuals 

16 years and older in Switzerland on 19 December 2020. In the European Union, conditional marketing 
authorisation was granted on 21 December 2020; this was switched to a standard marketing 
authorisation on 10 October 2022. 

BNT162b2 Original is authorised for the following formulations: 

• PBS/Sucrose - Purple cap 30 pg formulation: 
o in individuals aged 16 years and older in 103 countries for primary series and in 50 

countries for booster; 

o in individuals aged between 12 and 15 years in 81 countries for primary series and in 

36 countries for booster. 
• Tris/Sucrose formulation: 

o Grey cap: at the dosage of 30 pg formulation in individuals aged 12 years and older in 

77 countries for primary series and in 48 countries for booster. 

o Orange cap: at the dosage of 10 pg formulation in individuals aged 5 years to <12 

years in 83 countries for primary series and in 50 countries for booster. 
o Maroon cap: at the dosage of 3 pg formulation in individuals aged 6 months to <5 

years in 61 countries for primary series. 

BNT162b2 Bivalent (BNT162b2 Original/Omicron BA.1 and BNT162b2 Original/Omicron BA.4/BA.5) is 
authorised for the following formulations: 

• Grey cap Original/Omicron BA.1: at the dosage of 15/15 pg (Tris/Sucrose formulation) in 

individuals aged 12 years and older in 44 countries for booster. 
• Grey cap Original/Omicron BA.4/BA.5: at the dosage of 15/15 pg (Tris/Sucrose formulation) in 

PRAC PSUR assessment report 
EMA/PRAC/304118/2.23 Page 10/170 

Rapporteur assessment comment: 

During the interval period of the current 4th PSUR: 

The Comirnaty Original indication was extended to children 6 months - 4 years old (Tris/Sucrose 
formulation, 3 micrograms per dose). (procedure EMEA/H/C/005735/X/0138). 

Comirnaty became avai lable as two adapted vaccines (only to be used in  people who have received at 
least a primary vaccination course against the SARS-CoV-2 virus) : 

• In persons of 12 years and older, Comirnaty Original/Omicron BA. 1 contains tozinameran and 
riltozinameran (another mRNA molecu le with instructions for producing a protein from the Omicron 
BA. 1  subvariant of SARS-CoV-2), 15/15 mcg . (procedure EMEA/H/C/005735/11/0140) 

• In persons of 12 years and older; Comirnaty Original/Omicron BA.4-5 contains tozinameran and 
famtozinameran (another mRNA molecule with instructions for producing a protein from the 
Omicron BA.4 and BA.5  subvariants of SARS-CoV-2), 15/15 mcg .  (procedure 
EMEA/H/C/005735/11/0143) 

• In persons of 5 to 11  years, Comirnaty Original/Omicron BA.4-5 conta ins tozinameran and 
famtozinameran, 5/5 mcg .  (procedure EMEA/H/C/005735/X/0147) 

1.2. Worldwide marketing authorisation status 

BNT162b2 received first temporary authorisation for emergency supply under Regulation 174 in  the UK 
on 01 December 2020. 

BNT162b2 received first regulatory conditional marketing authorisation approval for use in  individuals 
16 years and older in  Switzerland on 19  December 2020. In the European Union, conditional marketing 
authorisation was granted on 21 December 2020; this was switched to a standard marketing 
authorisation on 10 October 2022. 

BNT162b2 Orig inal is authorised for the fol lowing formulations:  

• PBS/Sucrose - Purple cap 30 µg formulation : 
o in individuals aged 16 years and older in 103 countries for primary series and in 50 

countries for booster; 
o in individuals aged between 12 and 15  years in 8 1  countries for primary series and in  

36 countries for booster. 
• Tris/Sucrose formulation : 

o Grey cap :  at the dosage of 30 µg formulation in individuals aged 12  years and older in 
77 countries for primary series and in  48 countries for booster. 

o Orange cap :  at the dosage of 10 µg formulation in individuals aged 5 years to < 1 2  
years in  8 3  countries for primary series and in  50 countries for booster. 

o Maroon cap :  at the dosage of 3 µg formulation in individuals aged 6 months to <5  
years in  61  countries for primary series. 

BNT162b2 Biva lent (BNT162b2 Original/Omicron BA. 1  and BNT162b2 Orig inal/Omicron BA.4/BA.5) is 
authorised for the following formulations:  

• Grey cap Original/Omicron BA. 1 :  at the dosage of 15/15 µg (Tris/Sucrose formulation) in  
individuals aged 12  years and older in 44 countries for booster. 

• Grey cap Original/Omicron BA.4/BA.5 :  at the dosage of 15/15 µg (Tris/Sucrose formulation) in 
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individuals aged 12 years and older in 63 countries for booster. 
. Orange cap Original/Omicron BA.4/BA.5: at the dosage of 5/5 pg (Tris/Sucrose formulation) in 

individuals aged 5 years to <12 years in 40 countries for booster. 

Overall, BNT162b2 Original received marketing authorisation approval in 104 countries/regions and 
BNT162b2 Bivalent BNT162b2 Original/Omicron BA.1 and BNT162b2 Original/Omicron BA.4/BA.5 
received marketing authorisation approval in 43 and 63 countries/regions, respectively. 

Rapporteur assessment comment: 

The provided information regarding the worldwide marketing authorisation status is noted. 

1.3. Overview of exposure and safety data 

1.3.1. Actions taken in the reporting interval for safety reasons 

During the reporting period, no actions have been taken with respect to BNT162b2 for safety reasons, 
either by a HA or by the MAH. 

After the DLP, the following action was taken with respect to BNT162b2 for safety reasons. In 
Switzerland the approval for bivalent Omi BA.1 was not obtained for individuals 12 to less than 18 
years because there is no clinical data available for that population. As country-specific packaging is 

not yet available, Switzerland is receiving EU packaging that has the age on the carton (12+ as per EU 

MA). Therefore, an information Letter (in English) explaining the discrepancy between information on 
the carton and indication approved by Swissmedic is provided with each shipment. In addition, the 

MAH provides electronic versions of the letter in German, French and Italian to the Federal Office of 
Public Health. 

Rapporteur assessment comment: 

The provided information is noted. 

1.3.2. Changes to reference safety information 

The reference safety information (RSI) for this PSUR is the Core Data Sheet (CDS) version 18.0 dated 
05 Dec 2022, which is located in Appendix 1 of the PSUR. The 5 previous CDS versions (version 13.0 

dated 10 May 2022, version 14.0 dated 26 Jul 2022, version 15.0 dated 31 Aug 2022, version 16.0 
dated 08 Sep 2022, version 17.0 dated 06 Oct 2022) were also in effect during the reporting interval. 

Safety-related changes to the RSI are presented in Appendix 1.1 of the PSUR (not reproduced here). 

Rapporteur assessment comment: 

The EU SmPC of Comirnaty (version 24 Mar 2023 which is after the PSUR DLP of 18 Dec 2022) is in 
line with the CDS. 

1.3.3. Estimated exposure and use patterns 

Clinical trials 

Cumulatively, 68,997 participants have participated in the BNT162b2 clinical development program 

comprising several clinical candidates: 
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individuals aged 12  years and older in 63 countries for booster. 
• Orange cap Original/Omicron BA.4/BA.5 :  at the dosage of 5/5 µg (Tris/Sucrose formulation) in  

individuals aged 5 years to < 12 years in  40 countries for booster. 

Overal l ,  BNT162b2 Original received marketing authorisation approval in 104 countries/regions and 
BNT162b2 Biva lent BNT162b2 Original/Omicron BA. 1 and BNT162b2 Orig inal/Omicron BA.4/BA.5 
received marketing authorisation approval in 43 and 63 countries/regions, respectively. 

Rapporteur assessment comment: 

The provided information regarding the worldwide marketing authorisation status is noted . 

1.3. Overview of exposure and safety data 

1.3. 1 .  Actions taken in the reporting interval for safety reasons 

During the reporting period, no actions have been taken with respect to BNT162b2 for safety reasons, 
either by a HA or by the MAH . 

After the DLP, the fol lowing action was taken with respect to BNT162b2 for safety reasons. In  
Switzerland the approval for biva lent Omi BA. 1 was not obtained for individuals 12  to less than 18 
years because there is no clinical data available for that population . As country-specific packaging is 
not yet available, Switzerland is receiving EU packaging that has the age on the carton (12+ as per EU 
MA) . Therefore, an information Letter (in Engl ish) explaining the discrepancy between information on 
the carton and ind ication approved by Swissmedic is provided with each shipment. In addition, the 
MAH provides electronic versions of the letter in German, French and Ital ian to the Federal Office of 
Public Health . 

Rapporteur assessment comment: 

The provided information is noted . 

1.3.2. Changes to reference safety information 

The reference safety information (RSI) for this PSUR is the Core Data Sheet (CDS) version 18 .0 dated 
05 Dec 2022, which is located in Appendix 1 of the PSUR. The 5 previous CDS versions (version 13 .0 
dated 10 May 2022, version 14.0 dated 26 Jul 2022, version 15 .0  dated 31  Aug 2022, version 16.0 
dated 08 Sep 2022, version 17 .0  dated 06 Oct 2022) were also in effect during the reporting interval .  

Safety-related changes to the RSI are presented in  Appendix 1 . 1  of the PSUR (not reproduced here). 

Rapporteur assessment comment: 

The EU SmPC of Comirnaty (version 24 Mar 2023 which is after the PSUR DLP of 18 Dec 2022) is in 
l ine with the CDS. 

1.3.3. Estimated exposure and use patterns 

Clinical trials 

Cumulatively, 68,997 participants have participated in  the BNT162b2 cl in ical development program 
comprising severa l cl in ical candidates : 
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• BNT162b2: 57,505 participants of which 30,221 had received BNT162b2; 25,204 had received 

BNT162b2 post-unblinding and had received placebo before; 959 had received 
BNT162b2/placebo; 2 had received BNT162b2/ Seasonal inactivated influenza vaccine (SIIV); 

1119 had received BNT162b2/ SIIV/ placebo. 

• Variant and variant-adapted vaccines based on BNT162b2: 7306 participants of which 753 had 

received BNT162b2 (B.1.351); 372 had received BNT162b2 (B.1.617.2); 768 had received 
BNT162b2 (B.1.1.7 + B.1.617.2); 20 had received BNT162b2 (B.1.1.7); 71 had received 
BNT162b2 (B.1.1.529); 1770 had received BNT162b2 Omi; 1774 had received BNT162b2/ 

BNT162b2 Omi; 102 had received BNT162b2 original/ BNT162b2 Omi BA.1; 104 had received 
BNT162b2 original/ BNT162b2 Omi BA.2; 1572 had received BNT162b2 original/ BNT162b2 

Omi I BA.4/BA.5. 

• Early development candidates: 633 participants of which 30 had received BNT162a1; 411 had 
received BNT162b1; 96 had received BNT162b3; 96 had received BNT162c2. 

• Blinded therapy: 8958 participants. 

• Placebo: 4018 participants. 

• SIIV/placebo: 7 participants. 

Of note, BNT162b2 is also being utilised in 2 other Pfizer clinical development programs: 

• B747: 372 participants received BNT162b2 as a study vaccine or as a comparator in the clinical 
study B7471026; 

• C526: 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi BA.4/BA.5) as a 

study vaccine or as a comparator in the clinical study C5261001. 

Post-marketing exposure 

The number of doses cumulatively administered (as per public available data for the EU-EEA countries, 
the US, and Japan) is currently updated on a bi-weekly base. Considering the current status of the 

vaccination schedule and the availability of only partial data published on the ECDC websites for doses 
of BNT162b2 vaccines (original and bivalent) administered in the EU-EEA countries, it is no longer 
applicable to estimate the number of doses administered from those shipped. Estimated administered 

doses were provided separately, as available on the public source data. 

Worldwide exposure: 

• Cumulative exposure: 
o Approximately a total of 4,369,782,515 doses of BNT162b2 (original and 

bivalent) were shipped worldwide from the receipt of the first temporary 
authorisation for emergency supply on 01 Dec 2020 through 18 Dec 2022, of which 

3,974,026,615 were original and bivalent adult presentations (including PBS and 
Tris/Sucrose); 395,755,900 were original and bivalent paediatric presentations; 

515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric 
presentations; 2,274,181,295 doses of BNT162b2 (original and bivalent) were shipped 
to rest of world. 

o Table 8 below displays the cumulative EU/EEA published data with number of doses 
administered for each age group and by vaccine type: 
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• BNT162b2 : 57,505 participants of which 30,221 had received BNT162b2; 25,204 had received 
BNT162b2 post-unbl inding and had received placebo before; 959 had received 
BNT162b2/placebo; 2 had received BNT162b2/ Seasonal inactivated influenza vaccine (SIIV) ; 
1 1 19 had received BNT162b2/ SIIV/ placebo. 

• Variant and variant-adapted vaccines based on BNT162b2 : 7306 participants of which 753 had 
received BNT162b2 (B. 1 .351) ;  372 had received BNT162b2 (B. 1 .617 .2) ;  768 had received 
BNT162b2 (B. 1 . 1 .7  + B. 1 .617 .2) ;  20 had received BNT162b2 (B . 1 . 1 .7) ;  71  had received 
BNT162b2 (B. 1 . 1 . 529); 1770 had received BNT162b2 Omi; 1774 had received BNT162b2/ 
BNT162b2 Omi;  102 had received BNT162b2 original/ BNT162b2 Omi BA. 1 ;  104 had received 
BNT162b2 orig inal/ BNT162b2 Omi BA.2 ;  1572 had received BNT162b2 original/ BNT162b2 
Omi I BA.4/BA.5 .  

• Early development candidates: 633 participants of which 30 had received BNT162al ;  411  had 
received BNT162bl ;  96 had received BNT162b3 ; 96 had received BNT162c2 . 

• Blinded therapy : 8958 participants .  

• Placebo : 4018 participants. 

• SUV/placebo : 7 participants. 

Of note, BNT162b2 is also being uti l ised in 2 other Pfizer cl in ical development programs: 

• B747 : 372 participants received BNT162b2 as a study vaccine or as a comparator in the cl inical  
study B7471026; 

• C526: 124 participants received BNT162b2 Bivalent (BNT162b2 original/Omi BA.4/BA.5) as a 
study vaccine or as a comparator in the clinica l study C526100 1 .  

Post-marketing exposure 

The number of doses cumulatively administered (as per public avai lable data for the EU-EEA countries, 
the US, and Japan) is currently updated on a bi -weekly base. Considering the current status of the 
vaccination schedule and the avai labi l ity of only partial data publ ished on the ECDC websites for doses 
of BNT162b2 vaccines (original and biva lent) administered in the EU-EEA countries, it is no longer 
appl icable to estimate the number of doses admin istered from those shipped . Estimated administered 
doses were provided separately, as available on the public source data . 

Worldwide exposure : 

• Cumulative exposure: 
o Approximately a tota l of 4,369,782,515 doses of BNT162b2 (original and 

bivalent) were shipped worldwide from the receipt of the first temporary 
authorisation for emergency supply on 01 Dec 2020 through 18 Dec 2022, of which 
3,974,026,615 were original and bivalent adult presentations (including PBS and 
Tris/Sucrose) ; 395,755,900 were original and bivalent paediatric presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric 
presentations; 2,274, 181,295 doses of BNT162b2 (original and bivalent) were shipped 
to rest of world .  

o Table 8 below displays the cumulative EU/EEA publ ished data with number of doses 
administered for each age group and by vaccine type : 
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Table 8. ELLTEA — Cumulative Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 
Original' 

BNT162b2 
Bivalent Omi 

BA.l b

BNT162b2 
Bivalent Omi 
BA.41BA,Sa

BNT162b2 
Bivalent Omig 

TOTAL 

< IS years 27055219 19720 41298 8534 27124771 

0 — 4 years ,, 5,e NAa NAa 0 ,, 5, 

5 —9 years 4168125 NAe 098E 0 4168823 
10 — 14 years 9712260 172 1 9982 2881 9726844 

15 — 17 years 8231 535 1765 9149 5490 8247939 

18 — 24 years 30475980 124738 112145 44471 30757340 

25 — 49 years 138654494 919186 921085 462911 140957676 

50 — 59 years 67548429 94119$ 1385100 469205 70343931

60 — 69 years 55578415 1408422 2012499 2054088 61053424 

70 — 79 years 54188335 1754125 1612965 2328964 59884389 

> SO years 40436126 1115612_ 884831 1963926 44400496 

Aget:i :lo' -, ;" 192712 5 1 0 192718 

All 497721500 6263273 9 512259 7323565 520820597 

o Table 9 through Table 11 of the PSUR (not reproduced here) provide the cumulative 
total number of administered Comirnaty dose 3 for both BNT162b2 original and 
bivalent Omi (dose additional 1 in the ECDC webpage) in EU/EEA, per country, and by 

age group. The tables contain also data about dose 4 (reported as dose additional 2). 

• Interval exposure: 

o Approximately 813,783,710 doses of BNT162b2 original and bivalent vaccines 

were shipped worldwide during the current reporting interval from 19 Jun 2022 
through 18 Dec 2022, of which 142,687,310 were original adult presentations 

(including PBS and Tris/Sucrose); 155,236,800 were original paediatric presentations; 
515,859,600 were bivalent vaccines of which 10,963,900 were for paediatric 
presentations; 232,907,810 doses of BNT162b2 (original and bivalent) were shipped to 
rest of world. 

o Table 18 below displays the interval data with number of doses administered for each 
age group and by dose number in the EU/EEA countries: 

Table 18. EI.7/EEA - Interval Number of BNT162b2 Original and BNT162b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group BNT162b2 
Original' 

BNT162b2 
Bivalent Omi 

BA.lb

BNT162b2 
Bivalent Omi. 
BA.4/BA.5a

BN-1162b2 
Bivalent Omi 

TOTAL 

< 18 years 361730 19720 41298 8534 431282, 
0 —4 years ss5qi NAe NAe 0 2259 
5 — 9 years 163705 NAa 098f 0 164403 

1 0 — 14 years 168654 17_2 1 9982 1881 183138 

15 — 17 years 1 04302 1765 9149 5490 120706 

18 — 24 years 469839 12 4738 112145 444 71 7 51 193 

25 — 49 years 2162623 919186 921 OS 5 462911 4465805 
50 — 59 years 1348144 941198 138 5100 469205 4143647 
00 — 69 years 1980098 1408422 2012499 2054088 8455107 

70— 79 years 3214786 1754125 1612965 2328964 8910840 

> SO years 1813291 1115612 884832 1963926 5777661 

Age Unknown 16311 5 1 0 16317 
All 16588206 6263273 9512259 7323565 39687303 

o Table 19 (not reproduced here) provides for the interval reporting period the total 
number of administered Comirnaty dose 3 for BNT162b2 original (dose additional 1 in 

the ECDC webpage) in EU/EEA by country and by age group. The table contains also 
data about dose 4 (reported as dose additional 2). 

Rapporteur assessment comment: 
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Table 8. EU/EEA - Cmnolath'e �umber of B�Tl62b2 Original 1md B;'\Tl62b2 
Bivalent Omi Vaccines Administered Doses by Age Group 

Age Group B::\'Tl62b2 BNT162b2 B:-..Tl62b2 B:-..T162b2 TOTAL 
01•igina1• Bivlllent Omi Binil.'nt Orlli Bi'rnlent Omig 

BA.lb BA.4/BA.5" 
.. � 1 8  years 270552 19  1 9720 4 1298 8534 27ll477 l  
0 - 4  years 2259d NA• NA' 0 2259 

5 9 years 4 1 68 1.:!5 NA• 698! 0 41 68823 
1 0 - 14 vears 9712260 1 72 1  9982 288 1 9726844 
1 5  1 7  vears 823 1 535  1 76 5  9 149 5490 8247939 
18 - 24 years 30475986 t:!4738 1 12 145 44471 30757340 
25 - 49 vears 1 38654494 9 1 9 1 86 92 1 085 46291 1  1 40957676 
50 - 59 vears 67548429 941 198  1 385 1 00 469205 '.'0343932 
60 69 vears 555784 1 5  1408422 2012499 2054088 6 1053424 
70 - 79 vears 54 1 88335 1 754125 1 6 12965 232896..J 59884389 
> 80 vears 40436126 1 1 1 56 1 2  884832 1 963926 44400496 
Aae Unk:t1ov.11 192712 5 l 0 1927 1 8  
All 497721 500 6263273 9512259 1323565 520820597 

o Table 9 through Table 1 1  of the PSUR (not reproduced here) provide the cumulative 
tota l number of administered Comirnaty dose 3 for both BNT162b2 original and 
biva lent Omi (dose additional 1 in the ECDC webpage) in  EU/EEA, per country, and by 
age group. The tables contain also data about dose 4 (reported as dose additional 2) .  

• Interval exposure : 
o Approximately 813,783,710 doses of BNT162b2 original and bivalent vaccines 

were shipped worldwide during the current reporting interval from 19 Jun 2022 

through 18 Dec 2022, of which 142,687,310  were original adult presentations 
(including PBS and Tris/Sucrose); 1 55,236,800 were original paediatric presentations; 
51 5,859,600 were bivalent vaccines of which 10,963,900 were for paediatric 
presentations; 232,907,810 doses of BNT162b2 (original and bivalent) were shipped to 
rest of world.  

o Table 18 below displays the interval data with number of doses administered for each 
age group and by dose number in the EU/EEA countries : 

Table 18. ElI/EEA Interval ;'\umber of B;'\Tl62b2 Original and B�Tl62b2 
Bi'valent Omi V11cd11es Administered Doses by Age Group 

Age Gl'OUll B:'.'\Tl62b2 B:'.'\Tl62b2 B:'.'\T162b2 B:'.'\T162b2 TOTAL 
01•igi11a1• Bivlllent 01ni Bivalent Ollli Bivlllent Omi 

BA.lb BA.4/BA.5' 
< 1 8  ';'ears 36 1 730 19720 4 1 29 8  8534 43 1282 
0 4 vears 2259d NA' NA0 0 2159 
5 - 9  years 1 63705  NA• 698f 0 1 64403 
1 0 - 14 years 1 68654 1 72 1  9982 2881  1 83238 
1 5 - 17 vears 1 04302 1 765  9 1 49 5490 1 20706 
1 8 - 24 vears 469839 124738  1 12 1 45 44471  7 5 1 193 
25 - 49 vears 2 1 62623 9 1 9 1 86 92 1 08 5  46291 1  4465805 
50 - 59 vears 1 348144 941 198  1 38 5 100 469205 4143647 
60 69 years 2980098 1408422 2012499 2054088 84�5 107  
iO 79 years 32 14786 l'.'54125 1 6 12965 2328964 89 1 0840 
> 80 years 1 8 1 3291  1 1 1 56 1 2  884832 1 963926 5777661 
A11.e Unknown 1 63 1 1  5 1 0 1 63 17 
All 1 6�88206 6263273 9� 12259 7323�65 39687303 

o Table 19 (not reproduced here) provides for the interval reporting period the tota l 
number of administered Comirnaty dose 3 for BNT162b2 original (dose additional 1 in  
the ECDC webpage) in EU/EEA by country and by age group. The table conta ins also 
data about dose 4 (reported as dose additiona l 2) .  

I Rapporteur assessment comment: 
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The MAH stated that it is no longer applicable to estimate the number of doses administered from 

those shipped. Estimated administered doses were provided separately, as available on the public 
source data (ECDC website for Comirnaty original and bivalent doses administered in the EU-EEA 

countries). 

Cumulatively, worldwide a total of 4,369,782,515 doses of Comirnaty were shipped. 

During the reporting period, in the EU-EEA countries a total of 39,687,303 doses of Comirnaty were 
administered and cumulatively 520,820,597 doses. 

The MAH should continue to report on the administered 1st, 2nd, 3rd ,4th etc. doses of Comirnaty as 

presented in future PSURs. 

1.3.4. Data in summary tabulations 

Response to the PRAC request 8 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

After the DLP of the 3rd PSUR, Comirnaty has been variant updated (bivalent vaccines), 
approved and is currently being used in the EU. In light of this, in the next PSUR, the MAH is 
requested to ensure a transparent presentation of cases reported from the newly approved 

variant vaccines, as well as a continuous comparison of the safety issues identified with the 
evidence available for the original vaccine. Any differences in occurrence of safety issues, when 
comparing the variant updated vaccines with the original monovalent Comirnaty or, indeed, 

when comparing the two different variant updated bivalent Comirnaty vaccines, should be 
discussed. 

MAH's response: In Section 6.3.1.1 General Overview - All Cases, the incremental data are presented 

by original and bivalent presentations. Across the entire PSUR document, where possible, data are 

detailed by original and bivalent presentations. 

Rapporteur assessment comment: 

Noted. 

A total of 283,301 case reports (309 from clinical trials and 282,992 from post-marketing) containing 
839,246 events fulfilled criteria for inclusion in this PSUR reporting period, compared to 508,351 case 

reports retrieved in the PSUR#3. 

Clinical trial data (CT) 

A total of 309 case reports containing 381 events fulfilled criteria for inclusion in this PSUR reporting 

period, compared to 668 case reports retrieved in the PSUR#3. 

During the reporting period, in the CT dataset, the number of male participants was slightly higher 

than female (52.4% vs 46.9%); the number of SAEs experienced by male participants is slightly 
higher than female (199 vs 178). The number of SAEs reported in males was higher than in females 

through all age groups, except for the 31-50 age group, both for primary and booster administration. 
Data in 18-30 years age group was too little to be evaluated in both primary series and boosters. 

A total of 381 SAEs were reported in 309 cases originated from 8 CTs, compared to 879 SAEs in 668 
cases originated from 9 CTs retrieved in the PSUR#3. 

PRAC PSUR assessment report 
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The MAH stated that it is no longer applicable to estimate the number of doses administered from 
those shipped . Estimated administered doses were provided separately, as available on the public 
source data (ECDC website for Comirnaty original and bivalent doses administered in the EU-EEA 
countries) . 

Cumulatively, worldwide a total of 4,369,782,515 doses of Comirnaty were shipped . 

During the reporting period, in the EU-EEA countries a total of 39,687,303 doses of Comirnaty were 
administered and cumulatively 520,820,597 doses. 

The MAH should continue to report on the admin istered ist, 2nd
, 

3rd ,4th 
, 

etc. doses of Comirnaty as 
presented in future PSURs. 

1.3.4. Data in summary tabulations 

Response to the PRAC request 8 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/2021 12) : 

After the OLP of the 3rd PSUR, Comirnaty has been variant updated (bivalent vaccines), 
approved and is currently being used in the EU. In light of this, in the next PSUR, the MAH is 
requested to ensure a transparent presentation of cases reported from the newly approved 
variant vaccines, as well as a continuous comparison of the safety issues identified with the 
evidence available for the original vaccine. Any differences in occurrence of safety issues, when 
comparing the variant updated vaccines with the original monovalent Comirnaty or, indeed, 
when comparing the two different variant updated bivalent Comirnaty vaccines, should be 
discussed. 

MAH's response : In Section 6 .3 . 1 . 1  General Overview - All Cases, the incremental data are presented 
by orig inal and biva lent presentations. Across the entire PSUR document, where possible, data are 
detai led by original and bivalent presentations. 

I 
Rapporteur assessment comment, 

. Noted . 

A total of 283,301 case reports (309 from cl in ical trials and 282,992 from post-marketing) contain ing 
839,246 events fulfilled criteria for inclusion in this PSUR reporting period, compared to 508,351 case 
reports retrieved in the PSUR#3.  

Clinical trial data (CT) 

A total of 309 case reports containing 381 events fulfilled criteria for inclusion in this PSUR reporting 
period, compared to 668 case reports retrieved in the PSUR#3.  

During the reporting period, in  the CT dataset, the number of male participants was sl ightly higher 
than female (52 .4% vs 46.9%); the number of SAEs experienced by male participants is slightly 
higher than female ( 199 vs 178). The number of SAEs reported in males was higher than in females 
through a l l  age groups, except for the 3 1-50 age group, both for primary and booster administration. 
Data in  18-30 years age group was too little to be eva luated in  both primary series and boosters. 

A total of 381 SAEs were reported in 309 cases originated from 8 CTs, compared to 879 SAEs in 668 
cases originated from 9 CTs retrieved in  the PSUR#3.  
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The overall safety evaluation includes a review of the most frequently reported serious events by SOC 
and PT for events reported in ≥2% of all clinical trial cases during the reporting interval as compared to 

the cumulative period through 18 Dec 2022 (Table 23). 

Table 23. Clinical Trial Data: Serious Events Reported in >2% Cases 

Reporting; Period 

19 Jun 2072 - 18 Dec 2072 

Cumulatively through 

18 Dec 2022 

MedDRA. SOC 
,!.1eLIDRA PT 

AU Cases' 

(N=309) 

AEs (n=381) 

BNT162b2/b2s 
01/BT Cases 

(N=304) 

AEs (n=376) 

All Cases" 
(N=2724) 

AEs (n=35.78) 

BNT1,62b1/BNT1 
62b2/BNT162b2s 

01/BNT162b3/BN 

T162c2./BT Cases 

(N=2576) 

AEs (n=3384) 
' n • b (AERP, 945) n (AERP, 9/o) n (AERP, ilto) n (AERP, 

General :disorders and administration site conditions 
Condition aggravated 10 (32%) 1* (3.3%) 90 (3.3%) 83 (3.2%) 

Infections and infestations. 
Pneumonia 9 (29%) 9 (3.0%) 65 (2.4%) 65 (2.5%) 

Respirator,: svii::-.Iial virus infection 7 (2_3%) 7 (2.3%) 9 (p.3%) 9 (0.3%) 
a. Includes BNT162b2, BNT162b2s01 Blinded Therapy. and Placebo. 
b. Reporting proportion calculated a s Ob of cases) in the current reporting period or cumulatively. 
c. Excludes ENT162b1, BNTI62b2, BNT162b2s0 I, BNT162b3, ENT162c2, Blinded Therapy, and Placebo. The variant 
vaccmes bi and c2 are study drugs m study B'_vT162-01r b2s01 in Study BNT162-14 and b3 in Study ENT16244, 
respectively. Please refer to .lur 7 for details on these studies. 
AE = Adverse Event. AERP = Adverse Event Reporting Proportion; BT = Blinded Therapy; MedDRA = Medical 
Dictionary for Regulatory Activities; N =Number of cases; n =Number of events; PT = Preferred Term SOC := Summary 
Organ Class 

During the reporting period, the most frequently reported SAEs in the clinical trials are unexpected per 
the current IB (Version 9.0, dated 18 September 2022). Among these most frequently reported SAEs 
in all CT dataset, the reporting proportion of the PT Pneumonia (2.9%) and Respiratory syncytial virus 

infection (2.3%) during the reporting interval was higher compared to their proportions in the 
cumulative dataset (2.4% and 0.3%, respectively). 

Upon review, all frequently reported SAEs during the reporting interval are assessed as unrelated by 
the investigator and the Sponsor. Event outcomes were resolved/resolving (20), not resolved (5), and 

resolved with sequelae (1). 

MAH's conclusion: Based on the review of the CT cases, no new safety issues were identified. 

Rapporteur assessment comment: 

During the interval period, there were 309 cases reporting 381 adverse events (668 case reports in the 
previous 3rd PSUR). The most frequently reported serious adverse events (≥2% of the cases) in the 

clinical trials were unexpected: the proportion of Pneumonia (2.9%) and Respiratory syncytial virus 
infection (2.3%) was higher compared to their proportions in the cumulative dataset of 2.4% and 
0.3%, respectively. However, all these serious adverse events were assessed as unrelated. 

MAH's conclusion is endorsed that no new important safety information could be identified from the 
clinical trial data. 

Post-authorisation data (PM) 

Response to the PRAC request 1 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

PRAC PSUR assessment report 
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The overa l l  safety evaluation includes a review of the most frequently reported serious events by SOC 
and PT for events reported in 22% of all cl in ical trial cases during the reporting interva l as compared to 
the cumulative period through 18 Dec 2022 (Table 23). 

Table 23. Clinical Trial Data : St-rious Events RetJorted in �2% Cases 
Reporting Period 

19 Jun 2022 - 1 8  Dec 2022 
:\ledDRA SOC AH Cases " BNT162b2/b2s 

MedDRA PT (:'.'\=309) 01/BT Cases 
AEs (11=381) (J\"=304) 

A.Es (n=376) 

n "  (A.ERP, !J'o) ll (AERP, !J'o) 
General disonlers and administration site conditions 

Comlition aggravated 10  (3.2°/o) 10 (3 .3'%) 
Infections and infestations 

Pneim10nrn 9 (2.9%) 9 (3 .0%,) 
Re,:,prraton• synq,tial virus infection 7 (2.3%) 7 (2.3%,) 

a .  Indudes BNT162b2. BNT162b2s0 1 ,  Bhnded Therapy. and Placebo. 

Cmnu.latively through 
1 8  Dec 2022 

AU Cases < BNT1 62b1/B!\"T 1 
(:'.'\=2724) 62b2/Bl',T162b2s 

AEs (n=3578) 01/Bl',T162b3/Bl', 
T162c2/BT Cases 

(J\"=2576) 
AEs (n=3384) 

ll (AERP, !J'o ) ll (AERP, !J00) 

90 (3.3%) 83 (3.2%) 

65 (24%) 65 (2.5%) 
9 (0.3%) 9 (0.3%,) 

b .  Reportmg proportion calculated a s  rllN (�if, of cases) in the cmTent t'eportmg penod 01' rnmulatively. 
c .  Indudes BNT162b1 , BNT162b2, BNT1 62b2s01 .. BNT162b3, BNT1 62c2, Blinded TI1erapy, a11d Ph1cebo. The variant 
vaccines bl  and c2 are study drugs rn study BNT162-0 1 ,  b2s01 in Study BNT162-14 and b3 m Study BNT162-04. 
respectively. Please refer to Section 7 for details on thes.e studies. 
AE = Adverse Event: AERP = Adverse Event Reporting Proportioo: BT = Blinded Therapy; MedDRA = Med1cal 
Dictionary fur Regulatory Activities; N = Number of c.ases: n = Number of eveots; PT = Preferred Tenn: SOC = Summl!I}' 
Organ Class. 

During the reporting period, the most frequently reported SAEs in the cl in ical trials are unexpected per 
the current 1B (Version 9.0, dated 18 September 2022) . Among these most frequently reported SAEs 
in a l l  CT dataset, the reporting proportion of the PT Pneumonia (2 .9%) and Respiratory syncytial virus 
infection (2.3%) during the reporting interva l was higher compared to their proportions in the 
cumulative dataset (2 .4% and 0.3%, respectively) . 

Upon review, a l l  frequently reported SAEs during the reporting interval are assessed as unrelated by 
the investigator and the Sponsor. Event outcomes were resolved/resolving (20), not resolved (5), and 
resolved with sequelae (1 ) .  

MAH's conclusion : Based on the review of the CT cases, no new safety issues were identified . 

Rapporteur assessment comment: 

During the interval period, there were 309 cases reporting 381 adverse events (668 case reports in the 
previous 3rd PSUR) . The most frequently reported serious adverse events (22% of the cases) in the 
cl in ical trials were unexpected : the proportion of Pneumonia (2.9%) and Respiratory syncytial virus 
infection (2. 3%) was higher compared to their proportions in the cumulative dataset of 2 .4% and 
0.3%, respectively. However, all these serious adverse events were assessed as unrelated . 

MAH's conclusion is endorsed that no new important safety information cou ld be identified from the 
cl in ical trial data . 

Post-authorisation data (PM) 

Response to the PRAC request 1 from the 3rd PSUR (EMENH/C/PSUSA/00010898/2021 12) : 
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In future PSURs, the MAH should only report on the number of processed cases downloaded 
from EudraVigilance if the percentage processed cases of the total downloaded cases decreases 
below 99% as presented in the current 3rd PSUR. 

MAH's response: During the reporting period, 214,324 cases were downloaded from EudraVigilance 

and 213,812 cases (99.8% of the total downloaded cases) were included in the data tabulations 

presented in the PSUR. There were 512 cases (0.2%, 26 serious and 486 non-serious) not included in 
the PSUR. 

Rapporteur assessment comment: 

The MAH stated that the number of processed cases downloaded from Eudravigilance was 99.8% of 

the total downloaded cases. 

The MAH should continue only report on the number of processed cases downloaded from 
EudraVigilance if the percentage processed cases of the total downloaded cases decreases below 99%. 

A total of 282,992 case reports (including 213,812 downloaded from EudraVigilance) containing 

838,865 events fulfilled criteria for inclusion in this PSUR reporting period, compared to 507,683 case 
reports retrieved in the PSUR#3. 

Demographic information of all PM cases included in the safety database and received during the 
reporting interval are shown in table 24. 

Table 24. Demographic Information — All PM Cases Received during the Reporting 
Interval 

Characteristics All 
No. of Cases 

N=282,992 

BNT162b2 
No. of Cases 

N=271,848 

BNT162b2 
± Omi BA.1 

No. of Cases 

e 'r'') 
N=4861 

BNT162b2 

± Omi 
BA.4/13A.5 

No. of Cases 
to ,y) 

N=8802 

MC Yes 143.601 (50.7°6) 138.757 (51,0%) 1182 (24.3°6) 5541 (03.0°0 

No 139,391 09.3°0 133.091 (49.0%) 3679 (75.90 6) 3.261 (37,0°0 
Countryiregion 
of incidence 
(>2°0 of all 
cases) 

Austria 61.294 (21.7%) 61,112 (22.5%) 4' (1.0°6) 131 (1,5°6) 

Sweden 35.551 (12,6°6) 35.400 (13.00 6) 130 (2.7%) 38 (0.4°6) 

Gennany 17,21_2 (9.6°6) 26,071 (9.6°0) 284 (5.8°6) 9S4 (11.2%) 
United States 22129 (7,8%) 18.715 (6.90 6) 5230 (59.4°6) 

France 18.821 (6,7°6) 18.500 (6.80 6) 96 (2,0-,: ) 254 (290 6) 

Japan 122.593(4.6°o) 11115(4.1°0) 952 (19.6 ••)) 1014(11.5°0) 
Portugal 12,135 (4.3%) 12.020 (4.4%) 60 (1.2'0) 60 (0.7°6) 

Norway 11.845 (4.2°01 11.763 (4.3%) 42 c - 42 (0.5%) 

Denmark 11.346 (4.0%) 11.269 (4.1°6) 50 (1,00 00 43 (0,5°6) 

Poland 7349 (2.6°0) 7324 (2.7°0) 23 (0,5%) 3 (0.03%) 

Belgium 6762 (2.4°6) 6319 (23%) 391 (8.0%) 63 (0.7°6) 
Finland 5645 (2.0°6) 5615 (2.1°0) 14 (0,30 a) 22 (02°6) 
Other countries 50.010 (17.7°6) 46.612 (17.1%) 1772 (57.0°6) 918 (10.4%) 

Gender Female 172.540 (61.00 6) 166.306 (61.2°61 3253 (06.9°0) 3820 (43•4%) 
Male 82833 (29.3%) 79.971 (29.4°6) 1218 (25.1%) 2229 (25.3%) 
UnknowniNo 
Data 

17._619 (9,8°6) 25,571 (9,4°6) 390 (8.0°6) 2753 (31.3°6) 
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In future PSURs, the MAH should only report on the number of processed cases downloaded 
from EudraVigilance if the percentage processed cases of the total downloaded cases decreases 
below 99% as presented in the current 3rd PSUR. 

MAH's response : During the reporting period, 2 14,324 cases were downloaded from EudraVig ilance 
and 213,812 cases (99.8% of the tota l downloaded cases) were included in the data tabu lations 
presented in  the PSUR. There were 512  cases (0.2%, 26 serious and 486 non-serious) not included in 
the PSUR. 

Rapporteur assessment comment: 

The MAH stated that the number of processed cases downloaded from Eudravigilance was 99.8% of 
the tota l downloaded cases. 

The MAH should continue only report on the number of processed cases downloaded from 
EudraVig ilance if the percentage processed cases of the tota l downloaded cases decreases below 99%. 

A total of 282,992 case reports (including 213,812 downloaded from EudraVigilance) contain ing 
838,865 events fulfi l led criteria for inclusion in this PSUR reporting period, compared to 507,683 case 
reports retrieved in the PSUR#3. 

Demographic information of a l l  PM cases included in the safety database and received during the 
reporting interval are shown in table 24. 

Table 24. Demographic Information AH Pl\1 Cases Receincl clnring the Reporting 
Interval 

Characteristics 

MC Yes 
No 

Country/region Austria 
of incidence Sweden 
(�2%, of all Gennanv 
cases) United States 

France 
Japan 
Portugal 
Norway 
Denmarl.: 
Poland 
Bel!lium 
Finland 
Other countries 

Gender Female 
t,.fale 
Unknov,I11No 
Data 

PRAC PSUR assessment report 
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All 
;"1.o. of Cases 

(%") 
:'.\"=282,992 

143.601 (50.7%) 
139.391 (49.3%) 
6 l.294 (2 1 . 7%) 
3'.l.5'.11  ( 1 2 ,6%} 
27.2 12  (9.6%) 
22129 (7 .8%) 
1 8.82 1 (6. 7%) 
12.893 (4.6%) 
12 . 135  (4Y'o) 
I 1 .845 (4.2%,) 
1 1 .346 ( 4.O�o) 
7349 (2.6%) 
6762 (2 .4%) 
5645 (2.0%) 

50.01 0  ( 1 7 .7%) 
1 72.540 (61 .0%) 
82833 (29.3'%) 
27.6 19  (9.8%) 

B::XT162b2 B::XT162b2 B::XT162b2 
::Xo. of Cases + Onn BA.l + Oini 

(•'o") ::Xo. of Cases BA.4/BA.5 
:'.\"=271,848 (O;••> ::Xo. of Cases 

:'.\"=4861 ('�·) 
:'.\"=8802 

138.757 ( 5 1 .O�g) 1 182 (24.3%) '.1541 (63.0%,) 
1 33.091 f49.O�o) 3679 (75 .9%) 3261 (37.0%) 
6 1 . 1 22 (22. 5%) 47 ( 1 .0%) 1 3 1  ( 1 . 5%) 
35 .400 ( 1 3.0%) 1 30 (2.7�o) 38 (0.4%) 
26.07 1 (9.6%) 284 (5.8%) 984 {1 1 .2°· .. ) 
1 8.7 1 5  (6.9%) - '.1230 (59.4%) 
1 8.500 (6.8%) 96 (2.O°o) 254 (2.9%) 
1 1 1 1 8  (4. 1%) 9'.12 ( 1 9.6°0) 1014 ( 1 1 .5%) 
12.020 (4.4'-lo} 60 (L2"o) 60 (0.7%) 
1 1 .763 (4.3•·o) 42 (0.9%) 42 (O.5�o) 
1 1 .269 (4. 1 %) '.10 ( 1 .0%) 43 ( 0.5%) 
7324 (2.7%,) 23 (0.5%) 3 (0.03%) 
6319  (2.3�o) 391 (8 .O°·o) 63 ( O.i%) 
561 5 (2. 1%) 14 (0.3%) 22 ( 0.2%) 

46.612  ( P. 1°,.,) 2772 (57 .0%) 9 1 8  ( 1O.40.-e) 
1 66.306 (61 .2%) 3253 (66.9%) 3820 (43.4°'o) 
79.97 1 (29.4%) 1 2 1 8  (25. 1%) 2229 (2'.1.300) 
25S7 l  (9A%) 390 (8 .0%) 2753 (3 1.3%) 
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Age (years) N 249.S14 242.262 3266 5548 

Min-Max 1 Day -111 

Years 
1 Day - 105 

Years 
10 Days - 1 1 1 

years 

6 weeks - 101 

years 

Mean 44,7 44.5 50.6 53,S 

Median 44 44 51 

Age Range < 17 years 12.83S 14,5%) 
[12.65_3] 

12,453 (4.6°0 
[12.275] 

96 (2.0%) [91] 517 (5.9°o) 
[515] 

0 to - xsr. 62 (0.02°6) [6] 60(0.02°6) [6] 2 (0.04%) H - 
2.4•1 ..;:i '[ to ..)3 

iiiaq ,v 

254 (0,090 6) 

[1461 
249 (0.09°6) 

[1451 

2 (0,04%) [-] 7 (0,08°6) [5] 

. -1T Iwor[ 5452 (1.9°6) 

[5437] 

5253 (1.9°6) 
[5239] 

14 (0,3°6) [13] 314 (3.6°6) 
[314] 

1247y-ears 7070 (2,5°6) 
[7064] 

6891 (2.5°6) 

[6SS5] 

7S (1„6%) [7S] 196(2'9.6) 
[196] 

1S-3O years 45,152 (16.0°6) 44.459 (16,4%) 416 (8.6%) 410 (4,7°6) 
31-50 years 100.379 (35.5°6) 98.199 (36.1°6) 1122 (23.1%) 1287 (14,6%) 

51-64 years 56,S92 (2O,1c,'/6) 54.973 (20.2°6) S39 (17,3°6) 1337 (15.2%) 
65-74 years 24.2S4 (8.6°6) 22.SS7 (8.4%) 597 (12.3°6) 1054 €12.0°0) 
> 75 years 12.786 (4.5°6) 11,617 (43°6) 353 (7.3°6) 1010 (11.5°6) 

Unknown 30,605 (10.8' ,.) 27.208 (10.0°6) 1435 (29.5%) 3186 (36.2°6) 

N!Ab 56 (0.02°0 52 (0.02°6) 3 (0,1%) 1 (0.01°6) 

Case 
Seriousness 

Serious 95.416 (33,7°6) 92,970 (34.2%) 1133 (23.3°6) 1828 (20,8°6) 

Non-serious 187.576 (66,3°6) 17S.S7S (65„S°6) 3728 (76.7°0 6974 (792°6) 

case Outcome Fatal 1265 (0.4%) 1135 (0„4°6) 40 (O.S°6) 98 (1.1%) 
Not recovered 70,548 (24.9°6) 67.443 (24.8%) 2008 (41.3°6) 1_175 (14„5%) 

Recovered/ 

Recovering 

74.297 (26.3°6) 70.894 (26,1°6) 1657 (34.1°6) 1943 (22.1°6) 

Recovered with 
seauelae 

4630(1.6°0) 455S (1.7%) 45 (0.9%) 36(0.4°0) 

Unknown 132.252 (46,7°6) 127.818 (471)0 6) 1111 (22.9°6) 5450 (61,9°6) 

Vaccine series Primary 219.2S3 (77„50 6) 21S.916 (50.5 '-) 293 (6,0°0 SO4 (9A%) 
Boosters30 63,709 (22.5°6) 52.932 (19.5 ' 4 4568 (94.0°6) 7998 (90,9%) 

a, The sum of p 'T C':!1T ay not exactly match 100%© due to rounding in ca . 
b. Foetus cases-A6e• r,.uge only applies to post-birth subjects. 
c. Numbers of squared brackets include number of participants/subjects whorecei ed INTI621):: Numbers of squared 
brackets do not include non-participants (f -,etus',:-O - ar.,$) exposed befor or .11:ring the mother' pre;11 ,Incy or babies 
exposed through breastfeeding. Number of ca ,es reported m this table may not match with number of cases evaluated in 
individual Sections due to case-by-case review that is not possible to implement in the overall dataset. 

During the reporting period, in the PM dataset the number of female subjects was 2.1 times higher 
than the number of male subjects (61.0% vs 29.3%); across the different age groups the ratio of 
female/male cases ranged between 1.1 in the less than or equal to 17 years to 2.6 in the 18-30 years 
group. In both primary series and boosters cases, the percentage of SAEs reported in females was 

higher than in males through the majority of age groups. 

A total of 838,865 AEs (of which 232,740 were serious and 606,521 non-serious) were reported in 

282,992 PM cases, compared to 1,596,793 AEs (of which 439,443 were serious and 1,158,240 
non-serious) reported in 507,683 PM cases, retrieved in the PSUR#3. 

The MedDRA SOCs containing the greatest number of events (≥2%) were General disorders and 
administration site conditions (261,953), Nervous system disorders (94,886), Injury, poisoning and 
procedural complications (84,718), Musculoskeletal and connective tissue disorders (77,153), 
Infections and infestations (67,444), Reproductive system and breast disorders (44,523), 
Gastrointestinal disorders (37,273), Skin and subcutaneous tissue disorders (29,520), Respiratory, 
thoracic and mediastinal disorders (23,915), Cardiac disorders (18,025), Blood and lymphatic system 
disorders (15,626), Surgical and medical procedures (13,457), Investigations (12,956), Psychiatric 
disorders (11,642), Vascular disorders (8252), Eye disorders (8118), Product issues (7824), and Ear 
and labyrinth disorders (6121). 
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Age (years) N 249.8 1 4  242.262 3266 
1-fin-Max 1 Day - 1 11 l Day - 1 0 5  1 0  Days - 1 1 1  

years years vears 
1\-Iean 44.7 44.5 50.6 
Median 4.J. 44 5 1  

Age Range s 1 7  years 12.838 (4.50.o) 1 2A53 (4.6%) 96 (2.O0o) [9 1 )  
( 1 2.653]< ( 1 2.275] 

O to 27 da}-s 62 (0.02%) f61 60 ( 0.02%) f6l 2 (O.O40.o) H 
28 da:i,-s to 13 254 (0.09%) 249 (0.09%) 2 (O.O4�o) [·] 
months 11461 fl45l 
2-11 years 5452 ( 1 . 9%) 5253 ( 1.9%,) 14  (0.3%) [ 1 3 )  

[54371 [52391 
l:!-1 7 years 7070 (2.5%) 6891 (2. 5%) 78 ( 1.6%) (78] 

[70641 [68851 
1 8-30 vears 45. 1 52 ( 16 . 0%) 44.459 (16.4%) 4 16  (8.6�•0) 
3 1 -50 vears 1 00.379 (35.5%) 98. 1 99 (36. 1%) 1 1 22 (2.UG,i>} 
5 1 -64 vears 56.892 (20 . 1  �o) 54.973 (20.2%) 839 ( 1 7.3%) 
65-74 vears 24.284 (S.6%) 22.887 (8.4°0) 597 ( 12 .3%) 
::: 7 5  years 1 2.786 (4.5%) 1 1 .61 7  (4.3%) 353  (7.3%,) 
Unknovm 30.605 ( l O.8'H,) 27.208 ( 10.0%) 1435 (29.5'!·o) 
N!Ab 56 (0.02%) :i2 (0.02%) 3 (0. 1 %) 

Case Serious 95 .416 (33.7%) 92.970 (34.2°,o) 1 1 33 (23.3%,) 
Seriousness 

Non-serious 1 87.576 (66.3%) 1 78.878 (65 .8%) 3 728 (76. 7%) 
Case Outcome Fatal 1265 (O.4°''o) l L\ 5  (0.4%) 40 ( 0.8%} 

Not recoYered 70.548 (24.9%) 67.443 (24.80.o) 2008 (4U%) 
RecoYered/ 74.297 (26.3%) 70.894 (26. 1 %, ) 1 65 7  (34. 1%) 
Recoverim: 
RecoYered with 4630 ( 1 .6%) 4558 ( 1 , 70,·i,) 45 (0.9%) 
secmelae 
Unknown 1 32.251 (46.7%) 127.8 1 8  (47.0%) 1 1 11 (22.9%,) 

Vaccine se1ies Primarv 2 1 9.283 (77.5%) 2 1 8.916 (8O.5°-o) 293 ( 6.0%) 
Boosters30 63.709 (22.5%) 52.932 ( l9.5�i,) 4568 (94.0%) 

a. The sum of pti•t-ce'lltages may not exactly match 100% due to rolllldmg m calculations. 
b. Foetus cases-Age r111ge only applies to post-birth subjects. 

5 548 
6 weeks - 1 0 1  

years 
53 .8  

'ii 

5 1 7  ( 5 .9%) 
[5 1 5] 

-
7 (0.08%) (5) 

3 1 4  (3 .6%) 
[3 141 

196  (2.20. o) 
[ 1 961 

4 1 0  (4. 7%,) 
1287 (l4.6'lo) 
133 7  ( 1 5 .2%) 
1054 I 1 2.0%) 
1 0 1 0 ( 1 1 .5%) 
3 1 86 (36.2%) 

l (0 .01%) 
1 828 (20.8%) 

6974 c:19.2%) 
98 ( 1 . 1%) 

1275 ( 1 4. 5%) 
1 943 (22 . 1 %) 

36 (0.4%) 

5450 (6 1 . 9%) 
804 (9. 1 %) 

7998 (90.9%) 

c. Numbers of squal'ed brackets mclade 1111mber of participants/subjects who received BNTI 62b2. Numbers of squared 
brackets do not include oon-partic1pants (foetusineouati:'s) exposed before or during the mother' pregnancy or babies 
exposed tbrougb breastfeeding" Nwnber of cases reported m tins table lllty not lll&tch with number of cases evaluated in 
mdividual Sections due to case- by-case review that is not possible to implement m the overall dataset. 

During the reporting period, in the PM dataset the number of female subjects was 2 . 1  times higher 
than the number of male subjects (61 .0% vs 29.3%); across the different age groups the ratio of 
female/male cases ranged between 1 . 1  in the less than or equal to 17 years to 2 .6  in the 18-30 years 
group. In both primary series and boosters cases, the percentage of SAEs reported in females was 
higher than in males through the majority of age groups. 

A total of 838,865 AEs (of which 232,740 were serious and 606,521 non-serious) were reported in 
282,992 PM cases, compared to 1,596,793 AEs (of which 439,443 were serious and 1 , 158,240 
non-serious) reported in 507,683 PM cases, retrieved in the PSUR#3.  

The MedDRA socs containing the greatest number of events (�2%) were General disorders and 
admin istration site conditions (261,953), Nervous system disorders (94,886), Injury, poisoning and 
procedural compl ications (84,718), Musculoskeletal and connective tissue disorders (77, 153), 
Infections and infestations (67,444), Reproductive system and breast disorders (44,523), 
Gastrointestinal disorders (37,273), Skin and subcutaneous tissue disorders (29,520), Respiratory, 
thoracic and mediastinal disorders (23,915), Cardiac d isorders (18,025), Blood and lymphatic system 
disorders (15,626), Surgica l and medical procedures (13,457), Investigations ( 12,956), Psychiatric 
disorders ( 1 1 ,642), Vascular disorders (8252), Eye disorders (81 18), Product issues (7824), and Ear 
and labyrinth disorders (6121) .  
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Out of the 838,865 AEs in the PM dataset, 27.7% of them were serious. A review of the most 
frequently reported (≥ 2%) SAEs by SOC and by PT during the interval period as compared to the 
cumulative period through 18 December 2022 (table 30). 

Table 30. Post-Authorisation Data: Serious El ents Reported in >2% Cases 

Reporting Period 
19 Jun 2022 - 18 Dec 2022 

Cumulatively through 
18Der 2022 

MedDRA SOC 
NledDRA PT 

All Cases 
(N=282,992) 

AEs 
(n=838,865) 

BNT162b2 
(N=271.848) 

AEs 
(ii=800,366) 

BNT162b2 + 

BA.1 
(N=4861) 

AEs 
(n=19,777) 

BNT162b2 + 
BA.41BA.5 
(N=8802) 

AEs 
(n=23,397) 

All Cases 
(N=1,766,357) 

AEs 
(n=5.821,996) 

BNT162b2 
(N=1,755,205) 

AEs (n=5,783,481) 

BNT162b2 + 
BA.1 

(N=4862) 
AEs 

(n=19,779) 

BNT162b2 + 

BA.41BA.5 
(N=8802) 

AEs 
(11=23,397) 

n3 (AERP. 1/4 4) u (AERP. ''' 6) u (AERP, 0,6) n (AERP, 0))) it (AERP, 4o) u (AERP, c!'"o) n (AERP, 0.))) u (AERP, 0,6) 

Infections and infistations 

COVED-19' 54,254 (19.2%) 53;835 (19.8%) 93 (19%) 672 (7 &in) 127,053 (7.2%) 126,635 (7 2%) 94 (1.9%) 672 (7.6%) 

General disorders and administration site conditions 

Drug ineffectived 29,812 (10.:,, ,? 29,355 (10.8%) 109 (2.2%) 592 (6.7%) 71,005 (4 0%) 70,548 (4.0%) 109 (2.2%) 592(6.7%) 

Vaccination failure 26„299 (9.31, i 26,295 (9.7%) 10 (0 2%) 148 (1.7%) 64,503 (3.7%) 64,499 (3.7%) 11 (0 2%) 148 (1.7%) 

a. Reporting proportion calculat4c1 as o fall incremental cases incremental serious cases and all cumulative cases). 
b. The sum of percentages may not exactly match 114% due to rounding in calculations 
c. Listed per case processing conventions except for fatal cases. 
d. Drug ineffective represents efficacy-related conditions. 
e. Listed per case processing conventions. 
N =Number of cases; n =Number of events; MedDRA = Medical Dictionary for Regulatory Activities; SOC = System Organ Class; PT —Preferred Term; AE 
- Adverse Event; AERP = Adverse Event Reporting Proportion 

MAH's conclusion: Overall, during the reporting period, the serious cases represented 33.7% of the 

total PM; fatal outcomes occurred in less than 0.5% of the cases. About two-thirds of the cases 
occurred in female subjects. In both primary series and boosters dataset, the percentage of SAEs 

reported in females was higher than in males through the majority of age groups. The most frequently 
SAEs reporting age groups were 31-50 years in primary series (original) and boosters (original), 51-64 
years in boosters (bivalent BA.1), and ≥75 years in boosters (bivalent BA.4/BA.5). The majority of the 
most frequently (≥2%) reported AEs (listed in the current RSI) are non-serious. 

Rapporteur assessment comment: 

During the interval period, there were 282,992 cases reporting 838,865 adverse events (507,683 case 
reports in 3rd PSUR). 

It is noted that all cases reporting adverse events were assigned to Comirnaty Original and/or bivalent 
BA.1 and/or bivalent BA.4/BA.5, and there were no case reports coded Comirnaty with 'not otherwise 
specified' (NOS) variant. 

Also, noted is that of the most frequently reported serious adverse events (≥2% of the cases) in MAH's 

safety database the proportion of COVID-19 (19.2%), Drug ineffective (10.5%), and Vaccination 
failure (9.3%) was higher compared to their proportions in the cumulative dataset of 7.2%, 4.0% and 
3.7%, respectively. However, less higher proportions than in the previous 3rd PSUR: COVID-19 
(31.3%), Drug ineffective (17.6%), and Vaccination failure (16.1%). 

Please refer concerning reports of COVID-19 and Drug ineffective/Vaccination failure to the COVID-19 
AESIs (section Adverse events of special interest of this AR) and Lack of therapeutic efficacy (section 
Evaluation of special situations of this AR). 

MAH's conclusion is endorsed that no new important safety information could be identified from the 
post-marketing data. 

During the reporting period, the safety signal procedure concerning Pemphigus and Pemphigoid 
(EMEA/H/C/005735/SDA/061 - EPITT 19859) was ongoing. After DLP of this PSUR, PRAC (April 2023) 
considered that currently there is insufficient evidence to establish a causal association between 
Comirnaty and pemphigus and/or pemphigoid. The signal is closed and in the next PSUR, the MAH 
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Out of the 838,865 AEs in the PM dataset, 27.7% of them were serious. A review of the most 

frequently reported (� 2%) SAEs by SOC and by PT during the interval period as compared to the 

cumulative period through 18 December 2022 (table 30).  

Table 30. Post-Authorisation Data: Serious Events Reportrd in 2::2% Cases 
Reporting Period Cumulatively through 

19 Jun 2022 - 18 Dec 2022 18  Dee 2022 
MedDRA SOC All Cases B'.'\T162b2 B'.'\T162b2 + B'.'\T162b2 + All Cases B'.'\T162b2 B'.'\T162b2 + B'.'\T162b2 + 

MedDRA PT ('.'\=282.992) ('.'\=271.848) BA.1 BA.41BA.5 ('.'\=1. 766,357) ('.'\=l. 755,205) BA.I BA.4CBA.5 
AEs AEs ('.'\=4861)  ('.'\=8802) AEs AEs (n=5,783,481 )  ('.'\=4862) ('.'\=8802) 

(n=838,865) (u=800,366) AEs AEs (11=5.821,996) AEs AEs 
(n=l9,777) (n=23,397i (11=19,779) (11=23,397 )  

n• (AERP • .,,.,b) ll (AERP. Oo) 11 (AERP. %) ll (AERP. �•) 11 (AIRP, Oo) ll (AERP, •·o) ll (AERP, •ii) 11 (AERP, ••·o) 
I11fertions 1111d i11fest11tiom 

COVID-19' 54254 (19 2%) 53,835 ( 19J!¾) 93 (19'¾) 672 (7 6'Y.) 1 27,053 (7 2%) 1 26,635 (72'!>1,) 
Ge11eral disorders and administration site conditions 
Droll: IOtffectiYtd 29,812 (105,�) 29,355 ( 10  8%) 109 (22,,.) sn (6 7'!>o) 71 ,005 (4 0,'o) 70,548 (4 0%) 
V11ccmal10n failure• 26.299 (93,'o) 26,295 (9 7%) 10  (0 �%) 148 ( 17%) 64,503 (3 7%) 64,499 (3 7%) 
a .  Reporting proportion calculated a s  n.'N (•·• of  all incremental case5. incrememal serious cases and all ctunulatiYe cases). 
b. The smu of p�rcentages may not exactly match IOO% due to rounding in calculations. 
c .  Listed per cnse processing con.-entions. except for fatal cases. 
d. Drug ineffectin: represents efficacy-related conditions. 
e. Listed per case processing con.-entions. 

94 (L9%) 672 (7 6�.) 

109 (2 2%) 592 ( 6. 7'!>'•) 
1 1  (0 2,·.) 148 (17%) 

N Number of cases: n Nwnb�r of e\·ents; MedDRA Medical Dictionary for Regulatory ActiYities; SOC System Organ Class; PT Preferred Tenn; AE 
� AdYerse Event: AERP = AdYerse E.-enr Reporting Propo1tion 

MAH's conclusion : Overal l ,  during the reporting period, the serious cases represented 33.  7% of the 

tota l PM; fatal outcomes occurred in less than 0 .5% of the cases. About two-thirds of the cases 

occurred in female subjects. In both primary series and boosters dataset, the percentage of SAEs 

reported in females was higher than in males through the majority of age groups. The most frequently 

SAEs reporting age groups were 31-50 years in primary series (orig inal) and boosters (orig inal), 51-64 

years in boosters (biva lent BA. 1),  and �75 years in boosters (bivalent BA.4/BA.5) .  The majority of the 

most frequently ( � 2%) reported AEs (l isted in the current RSI) are non-serious. 

Rapporteur assessment comment: 

During the interval period, there were 282,992 cases reporting 838,865 adverse events (507,683 case 

reports in 3rd PSUR) .  

I t  i s  noted that a l l  cases reporting adverse events were assigned to Comirnaty Original and/or biva lent 

BA. 1 and/or biva lent BA.4/BA.5, and there were no case reports coded Comirnaty with 'not otherwise 

specified' (NOS) variant. 

Also, noted is that of the most frequently reported serious adverse events (::>:2% of the cases) in  MAH's 

safety database the proportion of COVID-19 (19 . 2%), Drug ineffective (10 .5%), and Vaccination 

fa i lure (9 . 3%) was higher compared to their proportions in the cumulative dataset of 7.2%, 4.0% and 

3 .7%, respectively. However, less higher proportions than in the previous 3rd PSUR:  COVID-19 

(31 .3%), Drug ineffective (17 .6%), and Vaccination fai lure ( 16. 1%).  

Please refer concerning reports of COVID-19 and Drug ineffective/Vaccination fa i lure to the COVID-19 

AESis (section Adverse events of special i nterest of this AR) and Lack of therapeutic efficacy (section 

Eva luation of special situations of this AR) . 

MAH's conclusion is endorsed that no new important safety information cou ld be identified from the 

post-marketing data . 

During the reporting period, the safety signal procedure concern ing Pemphigus and Pemphigoid 

(EM ENH/C/005735/SDN061 - EPITT 19859) was ongoing .  After DLP of this PSUR, PRAC (April 2023) 

considered that currently there is insufficient evidence to establish a causal association between 

Comirnaty and pemphigus and/or pemphigoid . The signal is closed and in the next PSUR, the MAH 
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should perform a review of all new emerging data (which were not assessed in the current signal 
procedure) on pemphigus and pemphigoid (separately) after exposure to the vaccine, including data 
from clinical trials, post-marketing exposure and new scientific literature. 

The safety signal procedures concerning Corneal graft rejection (EMEA/H/C/005735/SDA/055- EPITT 

19789; continue closely monitoring through routine pharmacovigilance), Histiocytic necrotizing 

lymphadenitis (EPITT 19835; cumulative review in current PSUR#4), Heavy menstrual bleeding 
(EMEA/H/C/005735/SDA/053- EPITT 19783; added as an ADR in Comirnaty PI), 
Angioimmunoblastic T-cell lymphoma (AITL) (EPITT 19875; not confirmed signal, continue closely 
monitoring through routine pharmacovigilance), Vulval ulceration (EPITT 19840; continue closely 

monitoring through routine pharmacovigilance) were closed. 

After DLP of the current PSUR, the safety signal procedure concerning Myocarditis leading to 

disabling decompensated heart failure requiring heart transplantation (EPITT 19712; not 
confirmed signal, continue closely monitoring through routine pharmacovigilance) was closed. The 
safety signal procedure concerning Myositis (EPITT 19883) is ongoing. 

Booster dose 

First booster is the third dose after completing a 2-dose primary series of BNT162b2 (as a homologous 
booster dose), or the first booster following completion of primary vaccination with another authorised 

COVID-19 vaccine (as a heterologous booster dose). 

Second booster is the fourth dose after completing a 2-dose primary series and the first booster dose 

with BNT162b2 (as a homologous booster dose) or the second booster dose following completion of 
primary vaccination and a first booster dose with any authorised COVID-19 vaccine (as a heterologous 
booster dose). 

Search criteria - Dose number equal or greater than 3 or Dose Description containing the term 
"BOOSTER" or LLT equal to BOOSTER, unless the subject age is between 6 months and 4 years of age. 

The search yielded 63,933 cases (224 CT cases and 63,709 PM cases). 

Among the relevant 62,302 PM cases, 51,109 cases involved original BNT162b2 booster doses and 

11,193 cases involved bivalent BNT162b2 booster doses (Omi bivalent BA.1 [4363 cases] and Omi 
bivalent BA.4/BA.5 [6830 cases]). 

Majority of the frequently (≥2%) reported events in the BNT162b2 (original) booster/ Bivalent 
BNT162b2+Omi bivalent BA.1 booster/ Bivalent BNT162b2+Omi Bivalent BA.4/BA.5 dataset are 
largely reflective of reactogenicity and events associated with the immunisation process. 

Among the frequently (≥2%) reported events, the following clinical AEs were commonly seen in all 3 
types of booster [BNT162b2 (original) booster/ Bivalent BNT162b2+Omi bivalent BA.1 booster/ 
Bivalent BNT162b2+Omi Bivalent BA.4/BA.5]: PTs Arthralgia, Chills, COVID-19, Dizziness, Drug 
ineffective, Dyspnoea, Headache, Fatigue, Pyrexia, Malaise, Myalgia, Nausea, Lymphadenopathy, Pain, 
Pain in extremity, Vaccination site pain. 

It was noted that a large proportion of the cases (1943 of 4363 cases [44.5% of the dataset]) 
reporting the administration of the bivalent BNT162b2+Omi bivalent BA.1 booster vaccine originated 
from the Netherlands. The reason of this increase appears to be due to a large vaccination campaign 
carried out in the Netherlands administering bivalent BNT162b2+Omi bivalent BA.1 booster vaccine 
that was still in place as of 15 December 2022. This has resulted in an increase of AE reports over a 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 19/170 

should perform a review of a l l  new emerging data (which were not assessed in the current signal 
procedure) on pemphigus and pemphigoid (separately) after exposure to the vaccine, including data 
from clinica l trials, post-marketing exposure and new scientific l iterature. 

The safety signal procedures concern ing Corneal graft rejection (EMEA/H/C/005735/SDA/055- EPITT 
19789; continue closely monitoring through routine pharmacovigi lance), Histiocytic necrotizing 

lymphadenitis (EPITT 19835; cumulative review in current PSUR#4), Heavy menstrual bleeding 

(EMEA/H/C/005735/SDA/053- EPITT 19783; added as an ADR in Comirnaty Pl), 
Angioimmunoblastic T-cell lymphoma (AITL) (EPITT 19875; not confirmed signal, continue closely 
monitoring through routine pharmacovigilance), Vulval ulceration (EPITT 19840; continue closely 
monitoring through routine pharmacovigilance) were closed . 

After DLP of the current PSUR, the safety signal procedure concerning Myocarditis leading to 

disabling decompensated heart failure requiring heart transplantation (EPITT 19712;  not 
confirmed signal, continue closely monitoring through routine pharmacovigi lance) was closed . The 
safety signal procedure concern ing Myositis (EPITT 19883) is ongoing.  

Booster dose 

First booster is the third dose after completing a 2-dose primary series of BNT162b2 (as a homologous 
booster dose), or the first booster fol lowing completion of primary vaccination with another authorised 
COVID-19 vaccine (as a heterologous booster dose). 

Second booster is the fourth dose after completing a 2-dose primary series and the first booster dose 
with BNT162b2 (as a homologous booster dose) or the second booster dose following completion of 
primary vaccination and a first booster dose with any authorised COVID-19 vaccine (as a heterologous 
booster dose) .  

Search criteria - Dose number equal or greater than 3 or Dose Description containing the term 
"BOOSTER" or LLT equal to BOOSTER, unless the subject age is between 6 months and 4 years of age. 

The search yielded 63,933 cases (224 CT cases and 63,709 PM cases) . 

Among the relevant 62,302 PM cases, 51, 109 cases involved orig inal BNT162b2 booster doses and 
1 1, 193 cases involved biva lent BNT162b2 booster doses (Omi bivalent BA. 1 [4363 cases] and Omi 
biva lent BA.4/BA.5 [6830 cases]) .  

Majority of the frequently (�2%) reported events in the BNT162b2 (original) booster/ Bivalent 
BNT162b2+Omi biva lent BA. 1  booster/ Bivalent BNT162b2+Omi Bivalent BA.4/BA.5 dataset are 
largely reflective of reactogenicity and events associated with the immunisation process. 

Among the frequently (�2%) reported events, the fol lowing cl in ica l AEs were commonly seen in a l l  3 
types of booster [BNT162b2 (original) booster/ Bivalent BNT162b2+Omi biva lent BA. 1  booster/ 
Bivalent BNT162b2+Omi Bivalent BA.4/BA.5] : PTs Arthralgia, Chi l ls, COVID-19, Dizziness, Drug 
ineffective, Dyspnoea, Headache, Fatigue, Pyrexia, Mala ise, Myalgia, Nausea, Lymphadenopathy, Pa in, 
Pain in extremity, Vaccination site pain .  

I t  was noted that a large proportion of the cases (1943 of  4363 cases [44.5% of  the dataset]) 
reporting the admin istration of the bivalent BNT162b2+Omi biva lent BA. 1  booster vaccine originated 
from the Netherlands. The reason of this increase appears to be due to a large vaccination campaign 
carried out in the Netherlands administering bivalent BNT162b2+Omi bivalent BA. 1 booster vaccine 
that was still in place as of 15 December 2022. This has resulted in an increase of AE reports over a 
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short time period, impacting the proportion of overall reported events following the administration of 
the BNT162b2 bivalent+Omi bivalent BA.1 booster vaccine. 

Upon review the most reported AEs are indicative of reactogenicity events (e.g., PTs Vaccination site 
lymphadenopathy, Vaccination site inflammation, Vaccination site swelling, Vaccination site warmth, 
Vaccination site erythema, and Vaccination site reaction) and most of the events were non-serious. 

No significant difference was observed in the safety profile of original vs bivalent vaccines. 

Rapporteur assessment comment: 

No new important safety information could be identified from the booster doses. 

Batch-related issues 

MAH's conclusion: Based on the review of the cases with the most frequently reported lot numbers, no 
new safety issues were identified. 

Rapporteur assessment comment: 

MAH's conclusion is noted that no new important safety information could be identified from the batch-

related issues. 

Product quality analysis 

MAH's conclusion: The number of product quality events did not show a trend that would require a 
change to the RSI. The most commonly scenarios in which the PT Poor quality product administered 

was coded, referred to administration of BNT162b2 after the beyond-use date, expired diluent and/or 
product storage deviation. Vaccine administration and details on product storage are adequately 

described in the RSI. The expiry date is printed on every package. Thus, the MAH considers the current 
risk minimisation measures sufficient. 

Rapporteur assessment comment: 

MAH's conclusion is noted that no new important safety information could be identified from the 
product quality analysis. 

1.3.5. Findings from clinical trials and other sources 

1.3.5.1. Clinical trials 

Completed clinical trials 

• Safety trials: During the reporting period, no interventional safety studies were completed with 
a final CSR. 

• Efficacy trials: During the reporting period, no trials that reported new significant efficacy 
information were completed with a final CSR. 
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short time period, impacting the proportion of overal l  reported events fol lowing the administration of 
the BNT162b2 bivalent+Omi bivalent BA. 1 booster vaccine. 

Upon review the most reported AEs are indicative of reactogenicity events (e.g . ,  PTs Vaccination site 
lymphadenopathy, Vaccination site inflammation, Vaccination site swell ing, Vaccination site warmth, 
Vaccination site erythema, and Vaccination site reaction) and most of the events were non-serious. 

No significant difference was observed in the safety profi le of original vs bivalent vaccines. 

Rapporteur assessment comment: 

No new important safety information could be identified from the booster doses. 

Batch-related issues 

MAH's conclusion : Based on the review of the cases with the most frequently reported lot numbers, no 
new safety issues were identified . 

Rapporteur assessment comment: 

MAH's conclusion is noted that no new important safety information could be identified from the batch­
related issues. 

Product quality analysis 

MAH's conclusion : The number of product quality events did not show a trend that would require a 
change to the RSI .  The most commonly scenarios in which the PT Poor qual ity product admin istered 
was coded, referred to administration of BNT162b2 after the beyond-use date, expired di luent and/or 
product storage deviation . Vaccine administration and detai ls on product storage are adequately 
described in the RSI .  The expiry date is printed on every package. Thus, the MAH considers the current 
risk minimisation measures sufficient. 

Rapporteur assessment comment: 

MAH's conclusion is noted that no new important safety information could be identified from the 
product quality analysis. 

1 .3.5.  Findings from clinical trials and other sources 

1.3.5.1. Clinical trials 

Completed clinical trials 

• Safety trials :  During the reporting period, no interventional safety studies were completed with 
a final CSR. 

• Efficacy tria ls :  During the reporting period, no trials that reported new sign ificant efficacy 
information were completed with a final CSR. 
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• Other trials: During the reporting interval, there were 5 completed clinical trials (C4591005, 
C4591020, BNT162-03, BNT162-04, BNT162-06) with a final CSR (available upon request). No 
clinically important new information has emerged from these clinical trials. 

Ongoing clinical trials 

During the reporting period, there were 13 ongoing sponsor-initiated clinical trials. 

Safety trials: 

• PASS C4591015 [A phase 2/3, placebo-controlled, randomized, observer-blind study to 
evaluate the safety, tolerability, and immunogenicity of a SARS-CoV-2 RNA vaccine candidate 

(BNT162b2) against COVID-19 in healthy pregnant women 18 years of age and older] is an 
ongoing PASS. No clinically important information has emerged from this ongoing PASS. 

• PASS C4591024 [A phase 2b, open-label study to evaluate the safety, tolerability, and 

immunogenicity of vaccine candidate BNT162b2 in immunocompromised participants ≥2 years 
of age] is an ongoing PASS. No clinically important information has emerged from this ongoing 
PASS. 

• Other trials where the primary aim of the trial was to identify, characterise or quantify a safety 
hazard or confirm the safety profile of the medicinal product: None. 

Other trials that reported new significant efficacy information: 

• There were 8 ongoing clinical trials, of which 4 are with the BNT162b2 original vaccine, 3 are 
with the bivalent vaccine; in the 8th clinical trial (C4591031) both original and bivalent vaccine 
were administered: 

Original vaccine 

o C4591001, A phase 1/2/3, placebo-controlled, randomized, observer-blind, dose-
finding study to evaluate the safety, tolerability, immunogenicity, and efficacy of SARS-
CoV-2 RNA vaccine candidates against COVID-19 in healthy individuals. 

o C4591007, A phase 1, open-label dose-finding study to evaluate safety, tolerability, 
and immunogenicity and phase 2/3 placebo-controlled, observer-blinded safety, 
tolerability, and immunogenicity study of a SARS-CoV-2 RNA vaccine candidate against 
COVID-19 in healthy children and young adults. 

o C4591031, A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in 
healthy individuals previously vaccinated with BNT162b2. 

o BNT162-01, A multi-site, phase I/II, 2-Part, dose-escalation trial investigating the 
safety and immunogenicity of four prophylactic SARS-CoV-2 RNA vaccines against 
COVID-19 using different dosing regimens in healthy and immunocompromised adults. 

o BNT162-14: A Phase II, open-label rollover trial to evaluate the safety and 
immunogenicity of one or two boosting doses of Comirnaty or one dose of 
BNT162b2s01 in BNT162-01 trial subjects, or two boosting doses of Comirnaty in 
BNT162-04 trial subjects. 

Bivalent vaccine 

o C4591031: A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in 
healthy individuals previously vaccinated with BNT162b2. 
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• Other tria ls :  During the reporting interva l, there were 5 completed clinical tria ls (C4591005, 
C4591020, BNT162-03, BNT162-04, BNT162-06) with a final CSR (available upon request) . No 
clinica l ly important new information has emerged from these clin ical trials. 

Ongoing clinical trials 

During the reporting period, there were 13  ongoing sponsor- initiated clinical trials. 

Safety tria ls :  

• PASS C4591015 [A phase 2/3, placebo-control led, randomized, observer-bl ind study to 
evaluate the safety, tolerabil ity, and immunogenicity of a SARS-CoV-2 RNA vaccine candidate 
(BNT162b2) against COVID-19 in healthy pregnant women 18 years of age and older] is an  
ongoing PASS. No cl in ical ly important information has emerged from this ongoing PASS.  

• PASS C4591024 [A phase 2b, open-label study to evaluate the safety, tolerabil ity, and 
immunogenicity of vaccine candidate BNT162b2 in  immunocompromised participants �2 years 
of age] is an ongoing PASS. No cl in ical ly important information has emerged from this ongoing 
PASS. 

• Other tria ls where the primary aim of the trial was to identify, characterise or quantify a safety 
hazard or confirm the safety profile of the medicinal product: None. 

Other trials that reported new significant efficacy information :  

• There were 8 ongoing clinical  trials, of which 4 are with the BNT162b2 original vaccine, 3 are 
with the biva lent vaccine; in the 8th clin ica l trial (C4591031) both original and biva lent vaccine 
were administered : 

Original vaccine 

o C4591001,  A phase 1/2/3, placebo-controlled, randomized, observer-bl ind, dose­
finding study to evaluate the safety, tolerabi l ity, immunogenicity, and efficacy of SARS­
CoV-2 RNA vaccine candidates against COVID-19 in healthy individuals. 

o C4591007, A phase 1, open-label dose-finding study to evaluate safety, tolerabi l ity, 
and immunogenicity and phase 2/3 placebo-control led, observer-bl inded safety, 
tolerabi l ity, and immunogenicity study of a SARS-CoV-2 RNA vaccine candidate against 
COVID-19 in healthy chi ldren and young adults. 

o C4591031, A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in  
healthy individuals previously vaccinated with BNT162b2. 

o BNT162-01, A multi-site, phase 1/11, 2-Part, dose-esca lation trial investigating the 
safety and immunogenicity of four prophylactic SARS-CoV-2 RNA vaccines against 
COVID-19 using d ifferent dosing reg imens in healthy and immunocompromised adults. 

o BNT162-14: A Phase II, open-label rollover trial to evaluate the safety and 
immunogenicity of one or two boosting doses of Comirnaty or one dose of 
BNT162b2s01 in BNT162-01 trial subjects, or two boosting doses of Comirnaty in 
BNT162-04 trial subjects. 

Bivalent vaccine 

o C4591031 : A phase 3 master protocol to evaluate additional dose(s) of BNT162b2 in 
healthy individuals previously vaccinated with BNT162b2. 
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o C4591044: An interventional, randomized, active-controlled, phase 2/3 study to 
investigate the safety, tolerability, and immunogenicity of bivalent BNT162b 

RNA-based vaccine candidates as a booster dose in COVID-19 vaccine-experienced 

healthy individuals. 

o C4591048: A master phase 1/2/3 protocol to investigate the safety, tolerability, and 
immunogenicity of bivalent BNT162b2 RNA-based vaccine candidate(s) in healthy 
children. 

o BNT162-21: An exploratory Phase I, randomized, observer-blind, active controlled dose 

escalation trial evaluating the safety, tolerability, and immunogenicity of an 
investigational RNA-based SARS-CoV-2 vaccine in COVID-19 vaccine experienced 
healthy adults. This trial uses IMP BNT 162b4 as investigational IMP and BNT162b2 

Bivalent as investigational and active comparator. 

No clinically important new safety information has emerged from ongoing clinical trials. 

Remaining trials: 

• There were 3 ongoing clinical trials: 

Original vaccine 

o C4591030, A phase 3, randomized, observer-blind trial to evaluate the safety and 
immunogenicity of BNT162b2 when co-administered with seasonal inactivated 

influenza vaccine (SIIV) in adults 18 through 64 years of age. 

o BNT162-17, A Phase II trial to evaluate the safety and immunogenicity of a SARS-CoV-

2 monovalent and multivalent RNA vaccine in healthy subjects. 

Bivalent vaccine 

o C4591036: Low-interventional cohort study of myocarditis/pericarditis associated with 
COMIRNATY in persons less than 21 years of age. 

No clinically important new safety information has emerged from these ongoing clinical trials. 

Long-term follow-up 

There is no new safety information with regards to long-term follow-up of clinical trial participants for 
this reporting period. 

Other therapeutic use of medicinal product 

BNT162b2 was also administered as study vaccine in another MAH-sponsored clinical development 
program (C526). The study C5261001 "A phase 1 randomized study to evaluate the safety, tolerability, 

and immunogenicity of combined modified RNA vaccine candidates against COVID-19 and influenza in 
healthy individuals" was ongoing during the reporting period. 

There was no new clinically important safety information identified for this reporting period. 

New safety data related to fixed combination therapies 

BNT162b2 is not used in fixed or multi-drug combination with other compounds. 
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o C4591044 :  An interventional, randomized, active-controlled, phase 2/3 study to 
investigate the safety, tolerability, and immunogenicity of bivalent BNT162b 
RNA-based vaccine candidates as a booster dose in COVID-19 vaccine-experienced 
healthy individuals. 

o C4591048 : A master phase 1/2/3 protocol to investigate the safety, tolerabil ity, and 
immunogenicity of bivalent BNT162b2 RNA-based vaccine candidate(s) in healthy 
ch i ldren.  

o BNT162-21 :  An exploratory Phase I, randomized, observer-bl ind, active control led dose 
escalation trial evaluating the safety, tolerabi l ity, and immunogenicity of an 
investigational RNA-based SARS-CoV-2 vaccine in  COVID-19 vaccine experienced 
healthy adults. This trial uses IMP BNT 162b4 as investigational IMP and BNT162b2 
Bivalent as investigational and active comparator. 

No clinica l ly important new safety information has emerged from ongoing cl in ical trials. 

Remaining trials :  

• There were 3 ongoing cl inical  trials :  

Original vaccine 

o C4591030, A phase 3, randomized, observer-bl ind trial to evaluate the safety and 
immunogenicity of BNT162b2 when co-administered with seasonal inactivated 
influenza vaccine (SIIV) in adu lts 18 through 64 years of age. 

o BNT162-17, A Phase II trial to evaluate the safety and immunogenicity of a SARS-CoV-
2 monovalent and multivalent RNA vaccine in healthy subjects. 

Bivalent vaccine 

o C4591036 : Low-interventional cohort study of myocarditis/pericarditis associated with 
COMIRNATY in persons less than 21 years of age. 

No clinica l ly important new safety information has emerged from these ongoing clinica l trials. 

Long-term follow-up 

There is no new safety information with regards to long-term fol low-up of cl inica l trial participants for 
this reporting period . 

Other therapeutic use of medicinal product 

BNT162b2 was also administered as study vaccine in another MAH-sponsored clinica l development 
program (C526) . The study C5261001 "A phase 1 randomized study to evaluate the safety, tolerability, 
and immunogenicity of combined modified RNA vaccine candidates against COVID-19 and influenza in 
healthy individua ls" was ongoing during the reporting period . 

There was no new clinica l ly important safety information identified for this reporting period . 

New safety data related to fixed combination therapies 

BNT162b2 is not used in fixed or multi-drug combination with other compounds. 
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Rapporteur assessment comment: 

No new important safety information was identified by the MAH from the clinical (safety and efficacy) 

trials concerning long-term follow-up, other therapeutic use of the product, or related to fixed 
combination therapies. 

1.3.5.2. Findings from non-interventional studies 

During the reporting period, there were there were 11 ongoing sponsor-initiated non-interventional 

studies and one non-interventional study (C4591019) was completed. 

Completed non-interventional study 

Safety studies 

• Neither PASS nor other studies where the primary aim of the trial was to identify, characterise 
or quantify a safety hazard or confirm the safety profile of the medicinal product were 

completed during the reporting period. 

Other study 

• During the reporting period, the study C4591019 was completed. No new safety information 

emerged from this non-interventional study. 

Ongoing non-interventional studies 

Safety Studies: 

• The non-interventional studies C4591008,C4591009, C4591010, C4591012, C4591021 and 
C4591022 are PASS. No clinically important information has emerged from PASS. 

Other Studies, 5 ongoing non-interventional studies: 

• C4591006, General Investigation of COMIRNATY intramuscular injection (follow-up study for 
subjects [healthcare professionals] who are vaccinated at an early post-approval stage). 

• C4591014, Pfizer-BioNTech COVID-19 BNT162b2 Vaccine Effectiveness Study - Kaiser 
Permanente Southern California. 

• C4591025, A prospective, single-arm, open-label, non-interventional, multicenter to assess the 
safety of BNT162b2 in domestic post-marketing surveillance. 

• C4591034, Patient-reported health-related quality of life associated with COVID-19: A 
prospective survey study on symptomatic adults confirmed with RT-PCR from outpatient 

settings in the US. 

• C4591042, Patient characteristics, healthcare resource utilization and costs among patients 
with COVID-19 in England. 

During the reporting period, no new significant safety information has emerged from the non-

interventional studies. 

Rapporteur assessment comment: 

No new important safety information was identified by the MAH from non-interventional studies. 
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Rapporteur assessment comment: 

No new important safety information was identified by the MAH from the clinical (safety and efficacy) 
trials concern ing long-term fol low-up, other therapeutic use of the product, or related to fixed 
combination therapies. 

1.3.5.2. Findings from non-interventional studies 

During the reporting period, there were there were 1 1  ongoing sponsor-initiated non-interventional 
studies and one non-interventional study (C4591019) was completed . 

Completed non-interventional study 

Safety studies 

• Neither PASS nor other studies where the primary aim of the trial was to identify, characterise 
or quantify a safety hazard or confirm the safety profi le of the medicinal product were 
completed during the reporting period . 

Other study 

• During the reporting period, the study C459 1019 was completed .  No new safety information 
emerged from this non-interventional study. 

Ongoing non-interventional studies 

Safety Studies : 

• The non-interventional studies C4591008,C459 1009, C45910 10, C4591012, C459 1021 and 
C459 1022 are PASS.  No cl in ical ly important information has emerged from PASS. 

Other Studies, 5 ongoing non-interventional studies : 

• C459 1006, Genera l  Investigation of COMIRNATY intramuscu lar injection (follow-up study for 
subjects [hea lthcare professionals] who are vaccinated at an early post-approval stage) . 

• C459 10 14, Pfizer-BioNTech COVID-19 BNT162b2 Vaccine Effectiveness Study - Kaiser 
Permanente Southern California .  

• C459 1025, A prospective, single-arm, open-label, non-interventional, multicenter to assess the 
safety of BNT162b2 in domestic post-marketing surveil lance. 

• C459 1034, Patient-reported health-related qual ity of l ife associated with COVID-19 :  A 
prospective survey study on symptomatic adults confirmed with RT-PCR from outpatient 
settings in the US. 

• C459 1042, Patient characteristics, healthcare resource uti l ization and costs among patients 
with COVID-19 in Eng land. 

During the reporting period, no new sign ificant safety information has emerged from the non­
interventional studies. 

Rapporteur assessment comment: 

No new important safety information was identified by the MAH from non-interventional studies. 
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1.3.5.3. Information from other clinical trials and sources 

Other clinical trials 

During the reporting interval, there were 14 cases originating from non-Pfizer and non-BNT clinical 

trials. Among them, in 6 cases BNT162b2 (Original), BNT162b2 Omi and/or BNT162b2 and BNT162b2 
Omi BA.4/BA.5 (Bivalent) vaccines were study drugs, while in 8 cases the vaccines were co-
administered with the study medications. 

During this reporting period, there was no new significant safety information reported from other non-

Pfizer, non-BNT sponsored clinical trials/studies. 

Rapporteur assessment comment: 

No new important safety information was identified by the MAH from other clinical trials. 

Medication errors 

Clinical trial data 

• No cases indicative of potential medication errors during the reporting period, compared to 2 
cases (0.3%) retrieved in the PSUR#3. 

Post-authorisation data 

From the global safety database, 56,865 cases reporting 75,032 events (20.1% of 282,992 cases, the 

total PM dataset) indicative of potential medication errors were retrieved during the reporting period 
compared to 66,764 relevant cases (13.1%) analysed in the PSUR#3. 

Among the medication error cases (56,865 cases), compared to 66,764 medication errors in the 

PSUR#3, the following scenarios, categorised according to the EMA guidance "Good practice guide on 
recording, coding, reporting and assessment of medication errors" (EMA/762563/2014) were 

described: 

• Medication errors associated with harm [i.e., resulting in adverse reaction(s)]: 1670 cases 
(2.9%) compared to 1326 cases (2.0%) in the PSUR#3. 

• Medication errors without harm [i.e. not resulting in adverse reaction(s)]: 55,167 cases 
(97.0%) compared to 65, 350 (97.9%) in the PSUR#3. 

• Potential medication errors: 39 cases (0.1%) compared to 87 cases (0.1%) in the PSUR#3. 

• Intercepted medication errors: 3 cases (0.01%) compared to 1 case (0.001%) in the PSUR#3. 

MAH's conclusion: 

Overall, among the 56,865 relevant medication error PM cases, 1670 cases (0.6% of the total interval 

cases, 2.9% of total relevant medication error cases) were considered harmful because they were 
accompanied by clinically relevant co-reported events. 

The potential for medication errors with all vaccine presentations are mitigated through the information 
in the vaccine labelling and available educational materials for the HCPs administering the vaccine. 

Some medication errors are expected to occur despite written instructions for handling the vaccine 

(thawing, dilution, preparation) and educational activities for the HCPs or due to national or regional 
recommendations regarding dosing schedules that may differ from recommendations in the product 
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1.3.5.3. Information from other clinical trials and sources 

Other clinical trials 

During the reporting interval ,  there were 14 cases originating from non-Pfizer and non-BNT clinica l 
trials. Among them, in 6 cases BNT162b2 (Original), BNT162b2 Omi and/or BNT162b2 and BNT162b2 
Omi BA.4/BA.5 (Bivalent) vaccines were study drugs, while in  8 cases the vaccines were co­
administered with the study medications. 

During this reporting period, there was no new sign ificant safety information reported from other non­
Pfizer, non-BNT sponsored cl inica l  trials/studies. 

Rapporteur assessment comment: 

No new important safety information was identified by the MAH from other clinica l tria ls. 

Medication errors 

Clin ical trial data 

• No cases indicative of potential medication errors during the reporting period, compared to 2 
cases (0.3%) retrieved in the PSUR#3 .  

Post-authorisation data 

From the g lobal safety database, 56,865 cases reporting 75,032 events (20 . 1  % of 282,992 cases, the 
tota l PM dataset) indicative of potential  medication errors were retrieved during the reporting period 
compared to 66,764 relevant cases (13 . 1%) analysed in the PSUR#3.  

Among the medication error cases (56,865 cases), compared to 66,764 medication errors in  the 
PSUR#3, the fol lowing scenarios, categorised according to the EMA gu idance "Good practice guide on 
recording, coding, reporting and assessment of medication errors" (EMN762563/2014) were 
described : 

• Medication errors associated with harm [ i .e . ,  resulting in adverse reaction(s)] : 1670 cases 
(2.9%) compared to 1326 cases (2.0%) in the PSUR#3.  

• Medication errors without harm [ i .e .  not resu lting in adverse reaction(s)] : 55, 167 cases 
(97 .0%) compared to 65, 350 (97 .9%) in the PSUR#3. 

• Potential medication errors : 39 cases (0. 1%) compared to 87 cases (0 . 1%) in the PSUR#3 .  

• Intercepted medication errors : 3 cases (0.01%) compared to 1 case (0.001%) in the PSUR#3. 

MAH's conclusion : 

Overall, among the 56,865 relevant medication error PM cases, 1670 cases (0.6% of the total interval 
cases, 2 .9% of tota l relevant medication error cases) were considered harmful because they were 
accompanied by cl in ica lly relevant co-reported events. 

The potential  for medication errors with a l l  vaccine presentations are mitigated through the information 
in the vaccine label l ing and available educational materials for the HCPs administering the vaccine. 

Some medication errors are expected to occur despite written instructions for handling the vaccine 
(thawing, di lution, preparation) and educational activities for the HCPs or due to national or reg ional 
recommendations regard ing dosing schedules that may d iffer from recommendations in the product 
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labelling. The number and seriousness of the reported medication errors events do not indicate there is 
the need for any additional mitigation activity to prevent harm. 

Rapporteur assessment comment: 

Clinical trial data 

No cases indicative of a medication error were reported. 

Post-marketing data 

During the reporting period, an increased number of medication errors resulting in adverse reaction(s), 
1670 cases (2.9%) compared to 1326 cases (2.0%) in the previous reporting period, were reported. 

However, no specific trend or pattern was observed. 

No new important safety information could be identified regarding reported medication errors. Current 
risk minimisation measures are considered sufficient to minimize the potential for medications errors. 

1.3.5.4. Non-clinical data 

During the reporting period, no new non-clinical safety findings were identified. 

1.3.5.5. Literature 

Nonclinical (Published) 

A search of the Medline and Embase databases identified no nonclinical studies that presented 
important new safety findings for BNT162b2. 

Clinical (Published) 

A search of the Medline and Embase databases identified no clinical trials that presented important 

new safety findings for BNT162b2. However, there were 18 literature articles (of which 1 [Hause et al., 

2023] published after DLP) that contained new safety findings for myocarditis. These are presented in 
the table below grouped as follows: a) Booster; b) Special patient population; c) Clinical 

characteristics, severity, investigations and d) Long-term data. 

Rapporteur assessment comment: 

The MAH identified 18 clinical trials that presented important new safety findings for myocarditis after 
Comirnaty exposure, grouped as a) Booster (n=6); b) Special patient population (n=3); c) Clinical 

characteristics, severity, investigations (n=2) and d) Long-term data (n=7). 

Please refer regarding the assessment of literature concerning new safety findings for myocarditis and 
pericarditis to section 2.3.1. Evaluation of important identified risks: Myocarditis and Pericarditis' of 
this AR. 

All Other Published Sources 

A search of the Medline and Embase databases identified no new information that presented important 
new safety findings for BNT162b2. 

Unpublished manuscripts 

During the reporting period, no new safety findings were identified. 
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label l ing.  The number and seriousness of the reported medication errors events do not ind icate there is 
the need for any additional  m itigation activity to prevent harm. 

Rapporteur assessment comment: 

Clin ical trial data 

No cases indicative of a medication error were reported . 

Post-marketing data 

During the reporting period, an increased number of medication errors resulting in adverse reaction(s), 
1670 cases (2.9%) compared to 1326 cases (2.0%) in the previous reporting period, were reported . 
However, no specific trend or pattern was observed . 

No new important safety information could be identified regarding reported medication errors. Current 
risk minimisation measures are considered sufficient to minimize the potential for medications errors. 

1.3.5.4. Non-clinical data 

During the reporting period, no new non-clinica l safety findings were identified . 

1.3.5.5. Literature 

Noncl in ical (Publ ished) 

A search of the Medline and Em base databases identified no noncl in ica l studies that presented 
important new safety findings for BNT162b2. 

Cl in ical (Published) 

A search of the Medline and Embase databases identified no cl inical  trials that presented important 
new safety findings for BNT162b2. However, there were 18 literature articles (of which 1 [Hause et a l . ,  
2023] published after DLP) that contained new safety findings for myocarditis. These are presented in  
the table below grouped as fol lows:  a) Booster; b) Special patient population; c)  Cl in ical 
characteristics, severity, investigations and d) Long-term data . 

Rapporteur assessment comment: 

The MAH identified 18 cl inical  tria ls that presented important new safety findings for myocarditis after 
Comirnaty exposure, grouped as a) Booster (n=6);  b) Special patient population (n=3);  c) Cl in ical 
characteristics, severity, investigations (n=2) and d) Long-term data (n=7) .  

Please refer regard ing the assessment of literature concerning new safety findings for myocarditis and 
pericarditis to section 2 . 3 . 1 .  'Evaluation of important identified risks : Myocarditis and Pericarditis' of 
this AR. 

All Other Published Sources 

A search of the Medline and Embase databases identified no new information that presented important 
new safety findings for BNT162b2. 

Unpublished manuscripts 

During the reporting period, no new safety findings were identified . 
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1.3.5.6. Other periodic reports 

During the reporting period, the MAH did not submit another PSUR for BNT162b2. 

1.3.5.7. Lack of efficacy in controlled clinical trials 

During the reporting period, no lack of efficacy information from clinical trials was identified. 

1.3.5.8. Late-breaking information 

After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022. In this version 

updated clinical data after 2 doses for children 5 to <12 years of age was added; diarrhea was 
added as ADR in children 5 to <12 years of age in Section 4.8 Undesirable effects; efficacy 
data after 2 doses in children 5 to <12 years of age efficacy and efficacy and immunogenicity 

data in 6 months through <5 years of age after 3 doses were added in Section 5.1 
Pharmacodynamic properties. Efficacy in infants and in children after 3 doses was deleted in 
Section 5.1 Pharmacodynamic properties. Updated frequency values in 5 through <12 years of 

age were included in Table A-3 of Appendix A; Angioedema and Night sweats were added as 
rare ADR; Diarrhea was reclassified from "Common" to "Very Common" ADR in 5 through <12 

years of age in Table B-3 of Appendix B. 

• A new signal (Myositis) was opened based upon a signal assessment report EMA PRAC. 

• The following action was taken for safety reasons. In Switzerland the bivalent Omi BA.1 is not 

approved for individuals 12 to less than 18 years because there was no clinical data available 
for that population. As country-specific packaging is not yet available, Switzerland is receiving 
EU packaging that has the age on the carton (12+ as per EU MA). Therefore, an information 

Letter (in English) explaining the discrepancy between information on the carton and indication 
approved by Swissmedic is provided with each shipment. In addition, the MAH provides 
electronic versions of the letter in German, French and Italian to the Federal Office of Public 
Health. 

• The literature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster doses 
among children aged 5-11 years - United States, October 12-January 1, 2023" (Hause et al.) 

including important safety information about the use of bivalent vaccines and young children 
has been included in Section Literature. 

Rapporteur assessment comment: 

Please refer regarding myositis to the separate ongoing safety signal procedure (EPITT 19883). 

It is noticed that the study of Hause et al (2023) reported that no reports of myocarditis were recorded 

in VAERS by 1 January 2023 for the 861,251 children aged 5-11 years who received a bivalent Pfizer-
BioNTech booster in the United States in the same period. 
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1.3.5.6. Other periodic reports 

During the reporting period, the MAH did not submit another PSUR for BNT162b2. 

1.3.5.7. Lack of efficacy in controlled clinical trials 

During the reporting period, no lack of efficacy information from cl in ical trials was identified . 

1.3.5.8. Late-breaking information 

After the DLP, 

• an updated CDS (version 19.0) was made effective on 22 December 2022. In this version 
updated cl in ical data after 2 doses for chi ldren 5 to < 12 years of age was added ; diarrhea was 
added as ADR in chi ldren 5 to < 12 years of age in Section 4.8 Undesirable effects; efficacy 
data after 2 doses in  children 5 to < 12 years of age efficacy and efficacy and immunogenicity 
data in 6 months through < 5  years of age after 3 doses were added in  Section 5 . 1  
Pharmacodynamic properties. Efficacy i n  infants and in chi ldren after 3 doses was deleted i n  
Section 5 . 1  Pharmacodynamic properties. Updated frequency va lues i n  5 through < 1 2 years of 
age were included in Table A-3 of Appendix A; Angioedema and N ight sweats were added as 
rare ADR; Diarrhea was reclassified from "Common" to "Very Common" ADR in  5 through < 12 
years of age in Table B-3 of Appendix B.  

• A new signal (Myositis) was opened based upon a signal assessment report EMA PRAC. 

• The fol lowing action was taken for safety reasons. In Switzerland the bivalent Omi BA. 1  is not 
approved for individuals 12 to less than 18 years because there was no cl in ical data avai lable 
for that popu lation. As country-specific packaging is not yet avai lable, Switzerland is receiving 
EU packaging that has the age on the carton (12+ as per EU MA) . Therefore, an information 
Letter (in Engl ish) explain ing the discrepancy between information on the carton and ind ication 
approved by Swissmedic is provided with each shipment. In add ition, the MAH provides 
electronic versions of the letter in German, French and Ita l ian to the Federal Office of Public 
Hea lth . 

• The l iterature article "Safety monitoring of bivalent COVID-19 mRNA vaccine booster doses 
among ch i ldren aged 5-11  years - Un ited States, October 12-January 1, 2023" (Hause et a l . )  
including important safety information about the use of bivalent vaccines and young chi ldren 
has been included in Section Literature.  

Rapporteur assessment comment: 

Please refer regarding myositis to the separate ongoing safety signal procedure (EPITT 19883).  

It is noticed that the study of Hause et a l  (2023) reported that no reports of myocarditis were recorded 
in VAERS by 1 January 2023 for the 861,251 ch i ldren aged 5-11 years who received a biva lent Pfizer­
BioNTech booster in the United States in the same period . 
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2. Signal and risk evaluation 

2.1. Summary of safety concerns 

The important risks and missing information for BNT162b2 at the beginning of the reporting interval, 

as per EU RMP version 5.0 adopted 10-03-2022: 

Ongoing Safety Concerns 

Important identified risks Anaphylaxis 
Myocarditis and Pericarditis 

Important potential risks Vaccine-Associated Enhanced Disease (VAED), including 
Vaccine-Associated Enhanced Respiratory Disease (VAERD) 

Missing information Use in pregnancy and while breast feeding 
Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g. chronic 
obstructive pulmonary disease [COPD], diabetes, chronic 
neurological disease, cardiovascular disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

During the reporting period, the MAH submitted the following versions of the EU-RMP: 

Version 5.1 submitted on 08 July 2022 (Procedure Number: EMEA/H/C/005735/X/0138) and approved 
on 19 October 2022: 

o to include the 6 months to <2 years and 2 years to <5 years phase 1 and phase 2/3 
data from interventional clinical study C4591007 for the line extension of COMIRNATY® 

3 pg Concentrate for dispersion for injection for infants and children between 6 months 
to 4 years of age; 

o to remove the important identified risk of anaphylaxis from the list of safety concerns 
in accordance with CHMP recommendation received on March 2022 with the positive 

opinion for the Type II Variation 87 (EMEA/H/C/005735/II/0087). 

Version 6.0 submitted on 19 July 2022 (Procedure Number: EMEA/H/C/005735/II/0140) and approved 
on 01 September 2022: 

o To support the extension of the indication to ≥12 years of age to receive an additional 
booster (fourth) dose of bivalent Omicron-modified vaccine (Comirnaty Original/ 
Omicron BA.1 [15/15pg]). 

Version 7.0 submitted on 15 August 2022 (Procedure Number: EMEA/H/C/005735/II/0143) and 
approved on 12 September 2022: 

o To support the extension of the indication to ≥12 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron BA.4/BA.5 
[15/15 pg]), given ≥4 months after the third dose. 

Version 7.2 submitted on 15 August 2022 (Procedure Number: EMEA/H/C/005735/II/0147) and 
approved on 10 November 2022: 

o To support the extension of the indication to 5-11 years of age to receive a booster 
dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron BA.4-5 [5/5 
pg]) given at least 4 months after a primary vaccination course against COVID-19. 
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2. Signal and risk evaluation 

2. 1.  Summary of safety concerns 

The important risks and missing information for BNT162b2 at the beginning of the reporting interva l,  

as per EU RMP version 5 .0 adopted 10-03-2022:  

Ongoing Safety Concerns 

Important identified risks Anaphylaxis 
Myocard itis and Pericarditis 

Important potential risks Vaccine-Associated Enhanced Disease (VAED), including 
Vaccine-Associated Enhanced Respiratory Disease (VAERD) 

Missing information Use in preqnancv and while breast feedinq 
Use in immunocompromised patients 
Use in fra i l  patients with co-morbidities (e.g .  chronic 
obstructive pulmonary disease [COPD] ,  diabetes, chronic 
neurological disease, cardiovascu lar disorders) 
Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Lonq-term safety data 

During the reporting period, the MAH submitted the fol lowing versions of the EU-RMP:  

Version 5 . 1  submitted on 08 Ju ly 2022 (Procedure Number: EMENH/C/005735/X/0138) and approved 

on 19 October 2022 :  

o to include the 6 months to < 2  years and 2 years to < 5  years phase 1 and phase 2/3 

data from interventional cl inical study C4591007 for the l ine extension of COMIRNATY® 

3 µg Concentrate for dispersion for injection for infants and chi ldren between 6 months 

to 4 years of age; 

o to remove the important identified risk of anaphylaxis from the l ist of safety concerns 

in accordance with CHMP recommendation received on March 2022 with the positive 

opinion for the Type II Variation 87 (EM EA/H/C/005735/11/0087). 

Version 6.0 submitted on 19 Ju ly 2022 (Procedure Number: EMENH/C/005735/II/0140) and approved 

on 0 1  September 2022 :  

o To support the extension of the ind ication to .:?: 12  years of age to receive an additional 

booster (fourth) dose of bivalent Omicron-modified vaccine (Comirnaty Original/ 

Omicron BA. 1 [ 1 5/15µg]) .  

Version 7.0 submitted on 15  August 2022 (Procedure Number: EMEA/H/C/005735/II/0 143) and 

approved on 12  September 2022 : 

o To support the extension of the ind ication to .:?: 12  years of age to receive a booster 

dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron BA.4/BA.5 

[15/15 µg]),  g iven .:?:4 months after the third dose. 

Version 7 .2  submitted on 15 August 2022 (Procedure Number: EMEA/H/C/005735/II/0 147) and 

approved on 10 November 2022 : 

o To support the extension of the ind ication to 5- 1 1  years of age to receive a booster 

dose of bivalent Omicron-modified vaccine (Comirnaty Original/Omicron BA.4-5 [5/5 

µg]) given at least 4 months after a primary vaccination course against COVID-19. 
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Version 8.0 submitted on 15 August 2022 (Procedure Number: EMEA/H/C/005735/X/0138) and 
approved on 19 October 2022: 

o To consolidate the EU-RMP version by merging EU-RMP v 5.1 and 7.1. 

Version 9.0 submitted on 03 November 2022 (Procedure number: EMEA/H/C/005735/X/0147): 

o To consolidate the EU-RMP version by merging EU-RMP v 7.2 and 8.0. 

o To address the PRAC preliminary assessment request to remove Myocarditis and 
Pericarditis, and Vaccine-associated enhanced disease (VAED) including Vaccine-

associated enhanced respiratory disease (VAERD) as safety concerns in study 
C4591048. 

o To reclassify the clinical trials C4591001 and C4591007 from category 2 to category 3 
studies following the renewal approval with cMA conversion to standard MA (R-0137, 
EC decision: 10 October 2022). 

Rapporteur assessment comment: 

During the reporting period, the important identified risk Anaphylaxis was removed from the list of 
safety concerns in the Comirnaty RMP. 
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Version 8 .0 submitted on 15  August 2022 (Procedure Number: EMEA/H/C/005735/X/0138) and 
approved on 19 October 2022 :  

o To consolidate the EU-RMP version by merging EU-RMP v 5 . 1 and 7 . 1 .  

Version 9 . 0  submitted o n  0 3  November 2022 (Procedure number: EMEA/H/C/005735/X/0147) : 

o To consolidate the EU-RMP version by merging EU-RMP v 7 . 2  and 8 .0 .  

o To address the PRAC prel iminary assessment request to remove Myocarditis and 
Pericarditis, and Vaccine-associated enhanced disease (VAED) including Vaccine­
associated enhanced respiratory disease (VAERD) as safety concerns in study 
C4591048. 

o To reclassify the cl in ical trials C4591001 and C4591007 from category 2 to category 3 
studies following the renewal approval with cMA conversion to standard MA (R-0137, 
EC decision :  10 October 2022) . 

Rapporteur assessment comment: 

During the reporting period, the important identified risk Anaphylaxis was removed from the l ist of 
safety concerns in the Comirnaty RMP. 
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2.2. Signal evaluation 

Tabular overview of signals: new, ongoing or closed during the reporting interval 19-06-2022 to 18-12-2022: 

Signal term Date 
detected 

Status 
(new, 
ongoin 

g or 

closed) 

Data 
closed 
(for 

closed 
signals) 

Source or 
trigger of 
signal 

Reason summary Method of 
signal 

evaluation 

Outcome, if closed 

Pemphigus and 25Nov22 Ongoing 
Pemphigoid 

Dizziness 23Jun22 Closed 27Jul22 

Haemophagocy 21Oct22 Closed 09Nov22 
tic 
lymphohistiocy 
tosis (HLH) 

•RAC PSUR assessment report 
EMA/PRAC/3114118/21123 

Enquiry 
from a 
competent 
authority 
(EMA 
PRAC). 

Enquiry 
from a 
competent 
authority 
(EMA 
PRAC) 

Routine 
signal 
detection 
activity for 
clinical 
trials. 

Signal opened fol lowing receipt of EMA 
PRAC Dec 2022 agenda alert that 
pemphigus and pemphigoid were to be 
discussed for Comirnaty at the upcoming 
PRAC meeting. Subsequently, EMA PRAC 
request was received to perform a 
cumulative review of cases of pemphigus 
and pemphigoid. 

In PSUR #2 AR, EMA PRAC requested a 
cumulative review of cases reporting 
dizziness after Comimaty exposure 
outside the context of anxiety/stress-
related reactions. 

Serious adverse event reported in a 
participant of a Pfizer sponsored COVID-
19 vaccine clinical trial and of a 
participant of a dermatomyositis study 
who was reported to have received 
BNT162b2 (see Dermatomyositis below). 
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Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E 
analysis. 
Postauthoriz 
ation safety 
data and 
clinical study 
safety data 
review. 

Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E analysis 

Under evaluation. 

MAH concluded that dizziness should be 
considered a reaction (an identified risk) Section 
4.8 of the CDS was updated to add Dizziness as 
an ADR Note, this review of dizziness was 
included in PSUR #3 (Appendix 6A.1) and EMA 
PRAC endorsed the MAH conclusion. 
Procedure EMEA/H/C/005735/II/0152. 
Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
BNT162b2 and HLH. An update to product labeling 
is not warranted at this time. Routine monitoring 
will continue. 

2.2. Signal evaluation 

Tabular overview of signals: new, ongoing or closed during the reporting interval 19-06-2022 to 18-12-2022 :  

Pemphigus and 25Nov22 Ongoing 
Pemphigoid 

Dizziness 23Jun22 Closed 

Haemophagocy 21Oct22 Closed 
tic 
lymphohistiocy 
tosis {HLH) 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 

Enquiry 
from a 
competent 
authority 
(EMA 
PRAC) . 

27Jul22 Enquiry 
from a 
competent 
authority 
(EMA 
PRAC) 

09Nov22 Routine 
signal 
detection 
activity for 
cl inica l 
trials. 

Signal opened following receipt of EMA Postauthoriz 
PRAC Dec 2022 agenda a lert that ation safety 
pemphigus and pemph igoid were to be data, clinical 
d iscussed for Comirnaty at the upcoming study safety 
PRAC meeting. Subsequently, EMA PRAC data, 
request was received to perform a literature 
cumulative review of cases of pemphigus review, and 
and pemphigoid . O/E 

analysis. 
In PSUR #2 AR, EMA PRAC requested a Postauthoriz 
cumulative review of cases reporting ation safety 
d izziness after Comirnaty exposure data and 
outside the context of anxiety/stress- clin ical study 
related reactions. safety data 

review. 

Serious adverse event reported in a Postauthoriz 
participant of a Pfizer sponsored COVID- ation safety 
19 vaccine clinica l tria l and of a data, cl in ical 
participant of a dermatomyositis study study safety 
who was reported to have received data, 
BNT162b2 (see Dermatomyositis below) . literature 

review, and 
O/E analysis 
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Under eva luation. 

MAH concluded that d izziness should be 
considered a reaction (an identified risk) Section 
4.8 of the CDS was updated to add Dizziness as 
an ADR Note, th is review of d izziness was 
included in PSUR #3 (Appendix 6A. 1) and EMA 
PRAC endorsed the MAH conclusion. 
Procedure EMEA/H/C/005735/11/0152.  
Based on the tota lity of data, there is insufficient 
evidence to conclude a causa l association between 
BNT162b2 and HLH .  An update to product labeling 
is not warranted at th is time. Routine monitoring 
will continue. 



Signal term Date 
detected 

Status 
(new, 

ongoin 
g or 
closed) 

Data 
closed 
(for 

closed 
signals) 

Source or 
trigger of 

signal 

Reason summary Method of 
signal 

evaluation 

Outcome, if closed 

Dermatomyosit 23Sep22 Closed 
Is 

16Nov22 Routine 
signal 
detection 
activity for 
clinical 
trials. 

Histiocytic 26Aug22 Closed 31Aug22 Enquiry 
necrotizing from a 
lymphadenitis competent 
(HNL) authority 

(EMA 
PRAC). 

Genital (e.g., 26Aug22 Closed 30Aug22 Enquiry 
vulvovaginal) from a 
Ulceration competent 

authority 
(TGA and 
EMA 
PRAC). 

MAC PSUR assessment report 
EMA/PRAC/3114118/21123 

Information was shared from Pfizer 
colleagues about an SAE in a Pfizer-
sponsored non-vaccine placebo-controlled 
clinical trial of an IMP for the treatment of 
dermatomyositis in which the study 
participant had attributed the 
dermatomyositis to BNT162b2 vaccination 
(see HLH above). 

Signal opened following receipt of EMA 
PRAC Aug- Sep 2022 meeting agenda 
alert that HNL was to be discussed for 
Comimaty at the upcoming PRAC 
meeting. Subsequently on 02 Sep 2022, 
MAH received an adopted PRAC 
recommendation that requested within 
the next PSUR (#4), a cumulative review 
HNL. 
In July 2022, opened as a safety topic 
and reviewed in response to TGA request 
to update the Adverse Effects section of 
the Comirnaty Australia PI to include 
nonsexually acquired genital ulceration as 
an adverse reaction. It was determined 
not to be a validated signal at that time. 
On 26 Aug 2022, re-opened as a 
validated signal in response to EMA PRAC 
request for a cumulative review in PSUR 
#4. 

Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E 
analysis. 
Postauthoriz 
ation safety 
data, clinical 
study safety 
data, and 
literature 
review. 
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Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E 
analysis. 

Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and dermatomyositis. An update to 
product labeling is not warranted at this time. 
Routine monitoring will continue. 

Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and HNL. An update to product 
labeling is not warranted at this time. Routine 
monitoring will continue. 

Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and genital (e.g., vulvovaginal) 
ulceration. An update to product labeling is not 
warranted at this time. Routine monitoring will 
continue. 
Procedure EMEA/H/C/005735/SDA/056. 

Dermatomyosit 23Sep22 Closed 
is 

Histiocytic 26Aug22 Closed 
necrotizing 
lymphadenitis 
(HNL) 

Genital ( e.g., 26Aug22 Closed 
vulvovaginal) 
Ulceration 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 

16Nov22 Routine 
signal 
detection 
activity for 
cl inica l 
trials. 

31Aug22 Enquiry 
from a 
competent 
authority 
(EMA 
PRAC). 

30Aug22 Enquiry 
from a 
competent 
authority 
(TGA and 
EMA 

PRAC). 

Information was shared from Pfizer Postauthoriz Based on the totality of data, there is insufficient 
colleagues about an SAE in a Pfizer- ation safety evidence to conclude a causal association between 
sponsored non-vaccine placebo-controlled data, cl in ical the vaccine and dermatomyositis. An update to 
cl inica l  trial of an  IMP for the treatment of study safety product label ing is not warranted at this time. 
dermatomyositis in which the study data, Routine monitoring will continue. 
participant had attributed the literature 
dermatomyositis to BNT162b2 vaccination review, and 
(see HLH above) . O/E 

analysis. 
Signal opened following receipt of EMA Postauthoriz Based on the totality of data, there is insufficient 
PRAC Aug - Sep 2022 meeting agenda ation safety evidence to conclude a causa l association between 
alert that HNL was to be d iscussed for data, cl inical the vaccine and HNL. An update to product 
Comirnaty at the upcoming PRAC study safety labeling is not warranted at this time. Routine 
meeting . Subsequently on 02 Sep 2022, data, and monitoring wi ll continue. 
MAH received an  adopted PRAC literature 
recommendation that requested within  review. 
the next PSUR (#4), a cumulative review 
HNL. 
In July 2022, opened as a safety topic Postauthoriz Based on the tota l ity of data, there is insufficient 
and reviewed in response to TGA request ation safety evidence to conclude a causal association between 
to update the Adverse Effects section of data, clinical the vaccine and genital (e.g . ,  vu lvovaginal) 
the Comirnaty Austral ia PI to i nclude study safety u lceration .  An update to product label ing is not 
nonsexually acquired genital ulceration as data, warranted at this time. Routine monitoring will 
an adverse reaction . It was determined literature continue. 
not to be a validated signal at that time. review, and Procedure EMEA/H/C/005735/SDA/056. 
On 26 Aug 2022, re-opened as a O/E 
validated signal in response to EMA PRAC analysis. 
request for a cumulative review in PSUR 
#4. 
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Signal term Date 
detected 

Status 
(new, 

ongoin 
g or 
closed) 

Data 
closed 
(for 

closed 
signals) 

Source or 
trigger of 

signal 

Reason summary Method of 
signal 

evaluation 

Outcome, if closed 

IgA 
nephropathy 

14Jul22 Closed 10Aug22 Enquiry 
from a 
competent 
authority 
(EMA 
PRAC). 

Acquired 27Jun22 Closed 20Jul22 Enquiry 
Hemophilia from a 

competent 
authority 
(EMA 
PRAC). 

Hearing Loss 31May22 Closed 20Jul22 Enquiry 
from a 
competent 
authority 
(EMA 
PRACHealt 
h Canada). 

MAC PSUR assessment report 
EMA/PRAC/3114118/21123 

In the PSUR #2 AR, EMAPR AC requested 
a cumulative review of cases reporting 
IgA nephropathy to be provided in PSUR 
#3. 

In PSUR #2 AR, EMA PRAC requested a 
cumulative review of acquired 
haemophilia reported with the 
administration of Comirnaty. 

Following their review of the 3rd 
Bimonthly Safety Report, Health Canada 
requested MAH to provide a cumulative 
review of tinnitus and hearing loss. 
Following their review of the 3rd 
Bimonthly Safety Report, EMA PRAC 
requested MAH to perform a cumulative 
review on sudden sensorineural hearing 
loss and Comimaty exposure, to be 
provided in PSUR #3. 
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Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E 
analysis. 
Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
literature 
review, and 
O/E 
analysis. 
Postauthoriz 
ation safety 
data, clinical 
study safety 
data, 
medical 
literature, 
and O/E 
analyses. 

Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and IgA nephropathy. An update to 
product labeling is not warranted at this time. 
Routine monitoring will continue. Note, a 
cumulative review for glomerulonephritis/ 
nephrotic syndrome (Appendix 6A) was submitted 
with PSUR #3 and the EMA PRAC endorsed the 
MAH's conclusion. 
Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and acquired hemophilia. An update 
to product labeling is not warranted at this time. 
Routine monitoring will continue. Note, the review 
of acquired hemophlia was included in PSUR #3 
(Appendix 6A.2) and EMA PRAC endorsed the 
MAH conclusion. 

Based on the totality of data, there is insufficient 
evidence to conclude a causal association between 
the vaccine and hearing loss. An update to 
product labeling is not warranted at this time. 
Routine monitoring will continue. Note, a review 
of hearing loss was included in PSUR #3 
(Appendix 6A.3) and EMA PRAC endorsed the 
MAH conclusion. 

IgA 14Jul22 Closed 
nephropathy 

Acquired 27Jun22 Closed 
Hemophilia 

Hearing Loss 31May22 Closed 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 

10Aug22 Enquiry 
from a 
competent 
authority 
(EMA 
PRAC). 

20Jul22 Enquiry 
from a 
competent 
authority 
(EMA 
PRAC). 

20Jul22 Enquiry 
from a 
competent 
authority 
{EMA 
PRACHealt 
h Canada) . 

In the PSUR #2 AR, EMAPR AC requested 
a cumulative review of cases reporting 
IgA nephropathy to be provided in PSUR 
#3. 

In PSUR #2 AR, EMA PRAC requested a 
cumulative review of acquired 
haemophilia reported with the 
admin istration of Comirnaty. 

Following their review of the 3rd 
Bimonthly Safety Report, Health Canada 
requested MAH to provide a cumulative 
review of tinnitus and hearing loss. 
Following their review of the 3rd 
Bimonthly Safety Report, EMA PRAC 
requested MAH to perform a cumulative 
review on sudden sensorineura l  hearing 
loss and Comirnaty exposure, to be 
provided in PSUR #3. 
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Postauthoriz Based on the totality of data, there is insufficient 
ation safety evidence to conclude a causal association between 
data, clin ical the vaccine and IgA nephropathy. An update to 
study safety product labeling is not warranted at this time. 
data, Routine monitoring will continue. Note, a 
literature cumulative review for glomerulonephritis/ 
review, and nephrotic syndrome (Appendix 6A) was submitted 
O/E with PSUR #3 and the EMA PRAC endorsed the 
analysis. MAH's conclusion. 
Postauthoriz Based on the tota lity of data, there is insufficient 
ation safety evidence to conclude a causal association between 
data, cl in ical the vaccine and acquired hemophi l ia . An update 
study safety to product labeling is not warranted at th is time. 
data, Routine monitoring will continue. Note, the review 
literature of acquired hemophilia was included in PSUR #3 
review, and (Appendix 6A.2) and EMA PRAC endorsed the 
O/E MAH conclusion . 
ana lysis. 
Postauthoriz Based on the totality of data, there is insufficient 
ation safety evidence to conclude a causal association between 
data, clin ical the vaccine and hearing loss. An update to 
study safety product label ing is not warranted at th is time. 
data, Routine monitoring will continue. Note, a review 
medica l of hearing loss was included in PSUR #3 
literature, (Appendix 6A.3) and EMA PRAC endorsed the 
and O/E MAH conclusion . 
analyses. 



Rapporteur assessment comment: 

During the interval period, the safety signal procedure concerning heavy menstrual bleeding 
(EMEA/H/C/005735/SDA/053- EPITT 19783) was closed and Heavy menstrual bleeding with frequency 
Not known was added as an ADR in Comirnaty PI. 

After DLP of the current PSUR, the safety signal procedure concerning Myocarditis leading to disabling 
decompensated heart failure requiring heart transplantation (EPITT 19712; not confirmed signal, 

continue closely monitoring through routine pharmacovigilance) was closed. The safety signal procedure 
concerning Myositis (EPITT 19883) is ongoing. 

Other safety topics not considered signals 

Multisystem Inflammatory Syndrome (MIS-C/-A) 

Response to the PRAC request 2 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

The MAH should continue to closely monitor MIS-C/-A as outlined in PRAC's signal 

recommendation (EPITT 19732) and all new cases of MIS-C/-A should be reported in the future 
PSURs. 

MAH's response 

Introduction (Appendix 5.6.1 of the PSUR) 

In August 2021, the EMA issued a signal assessment report on MIS-C with SARS-CoV-2 vaccination and 

requested all MAH of these vaccines perform cumulative review of MIS-C and MIS-A. 

A cumulative review of cases reported within MAH's global safety database was performed with a DLP of 

02 September 2021. Analysis of these cases, in conjunction with observed to expected analysis did not 
support a causal relationship between Comirnaty and MIS-C/-A. In concordance with MAH's assessment 
the PRAC agreed that the signal be closed and that no update to the product information is currently 

warranted. 

PRAC requested the MAH continue to closely monitor MIS-C/-A and report on new cases in the MSSR and 
PSUR. Cases were requested to be assessed using the Brighton Collaboration (BC) case definition' with 
MIS-C defined as patients age <21 years and MIS-A those age ≥21 years. 

Interval cases have subsequently been analysed and discussed in the following aggregate safety 
documents: 

• MSSR #11 (interval 03 September through 26 October 2021), 

• SBSR #1 (interval 27 October through 15 December 2021) 

• PSUR#2 (interval 19 June through 18 December 2021) 

• SBSR #2 (interval 16 December 2021 through 15 February 2022) 

• SBSR #3 (interval 16 February through 15 April 2022) 

• PSUR #3 (interval 19 December 2021 through 18 June 2022) 

In accordance with the PRAC request, retrieved cases meeting BC level 1 (definitive), 2 (probable) and 3 
(possible) case definition criteria are presented in this review. 

Rapporteur assessment comment: 

During the interval period, the safety signal procedure concern ing heavy menstrual bleeding 
(EMENH/C/005735/SDN053- EPITT 19783) was closed and Heavy menstrual bleeding with frequency 
Not known was added as an ADR in Comirnaty Pl. 

After DLP of the current PSUR, the safety signal procedure concern ing Myocarditis leading to disabling 

decompensated heart failure requiring heart transplantation (EPITT 19712; not confirmed signal, 
continue closely monitoring through routine pharmacovigilance) was closed . The safety signal procedure 
concern ing Myositis (EPITT 19883) is ongoing. 

Other safety topics not considered signals 

Multisystem Inflammatory Syndrome (MIS-C/-A) 

Response to the PRAC request 2 from the 3rd PSUR (EMEA/H/C/PSUSN00010898/202 112) :  

The MAH should continue to closely monitor MIS-C/-A as outlined in PRAC's signal 
recommendation (EPITT 1 9732) and all new cases of MIS-Cl-A should be reported in the future 
PSURs. 

MAH's response 

Introduction (Appendix 5 .6 . 1 of the PSUR) 

In August 2021, the EMA issued a signal assessment report on MIS-C with SARS-CoV-2 vaccination and 
requested a l l  MAH of these vaccines perform cumulative review of MIS-C and MIS-A. 

A cumulative review of cases reported within MAH's g lobal safety database was performed with a DLP of 
02 September 202 1 .  Analysis of these cases, in conjunction with observed to expected analysis did not 
support a causal relationship between Comirnaty and MIS-C/-A. In concordance with MAH's assessment 
the PRAC agreed that the signal be closed and that no update to the product information is currently 
warranted . 

PRAC requested the MAH continue to closely monitor MIS-C/-A and report on new cases in the MSSR and 
PSUR. Cases were requested to be assessed using the Brighton Col laboration (BC) case definition 1 with 
MIS-C defined as patients age < 2 1  years and MIS-A those age :?:21 years. 

Interval cases have subsequently been analysed and discussed in the fol lowing aggregate safety 
documents : 

• MSSR # 1 1  (interva l 03 September through 26 October 2021), 

• SBSR #1  (interva l 27 October through 15  December 2021) 

• PSUR#2 (interva l 19 June through 18 December 2021) 

• SBSR #2 (interva l 16 December 2021 through 15  February 2022) 

• SBSR #3 (interva l 16 February through 15  April 2022) 

• PSUR #3 (interval 19 December 2021 through 18 June 2022) 

In accordance with the PRAC request, retrieved cases meeting BC level 1 (definitive), 2 (probable) and 3 
(possible) case definition criteria are presented in this review. 



Methodology 

The safety database was searched for all BNT162b2; BNT162b2, BNT162b2 OMI BA.1 and BNT162b2, 
BNT162b2 OMI BA.4-5 cases reporting MedDRA v25.1 PTs; Multisystem inflammatory syndrome in 

children, Multisystem inflammatory syndrome in adults, Multisystem inflammatory syndrome, Multiple 
organ dysfunction syndrome, Systemic inflammatory response syndrome, Cytokine release syndrome, 

Distributive shock reported through 18 December 2022. 

Results 

A cumulative total of 710 cases have been retrieved using the search strategy outlined above through 18 

December 2022; 106 new cases since the DLP of PSUR#3 (18 June 2022). In 12 cases, the original ICSR 
was received prior to the PSUR#4 data period however follow-up information received allowed coding of 

new PTs which then identified them in the current database search for PSUR#4 (7 BC level 5, 3 BC level 4 
and 2 insufficient information). Two literature cases ( and ) although not 

processed to completion in the safety database by the time of data-lock for PSUR#4, are summarised 
below in order to present and analyse the totality of available data. 

AER # (15-year-old male, pre-print literature article)2

Fifty days after receiving dose 2 the patient attended hospital complaining of fever and chest pain. Body 
temperature 39.8°C, BP 109/69mmHg, bilateral conjunctival hyperemia. ECG showed "suspected 

myocarditis" with ST abnormalities in leads II, III, aVF, V5 and V6. Echocardiography showed no 
pericardial effusions and no coronary dilatation. Cardiac MRI showed a LVEF 49%. "SARS-CoV-2 from a 
nasopharyngeal swab was negative for the nucleocapsid protein antibody and positive for the SARS-CoV-
2 spike protein antibody". Initial PCR of blood samples; negative for enterovirus, adenovirus, parvovirus 
B19. Per the reporter, the possibility of Yersinia infection could not be eliminated. CRP 7.12 mg/dl, AST 

70, ALT 173, BNP 5.8pg/ml, troponin I <0.007ng/ml, WBC 11.2x103/I (neutrophils 73.9%, lymphocytes 

17.1%), platelets 14.7x104/I. After admission the patient also complained of abdominal pain and 
diarrhoea, with fever disappearing the day after admission. The patient's chest pain persisted with 
increased troponin (1.664ng/ml) and subsequent echo revealing global longitudinal strain of 13% and 

abnormal wall motion in the anteroseptal at the base. The troponin peaked the day after admission and 
gradually decreased. The chest pain was improved by acetaminophen without need for IVIG 
administration. On the 8th day of admission, a cardiac MRI revealed EGE in the anteroseptal at the base 

in a similar region as echocardiography. One month after discharge the chest pain had not recurred, and 
ECG changes were improved. 

MAH comment; this case has been classified as BC level 2b, a probable case of MIS-C. The statement in 

this pre-print article regarding SARS-CoV-2 testing is unclear but it appears that the patient may be 
negative for anti-nucleocapsid antibodies. A significant confounding element in this case is that Yersinia 
infection could not be excluded; gastrointestinal symptoms, fever, and rarely myocarditis, have been 
associated with Yersinia infection. 

Rapporteur assessment comment: 

MAH conclusion is endorsed, the case should be considered MIS-C BC level 2b which is confounded by an 

Yersinia infection. 

AER #202201392709 (15-year-old, male, Turkey, literature article)3
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Methodology 

The safety database was searched for a l l  BNT162b2 ; BNT162b2, BNT162b2 OMI BA. 1 and BNT162b2, 
BNT162b2 OMI BA.4-5 cases reporting MedDRA v25 . 1  PTs; Mu ltisystem inflammatory syndrome in  
chi ldren, Multisystem inflammatory syndrome in  adults, Multisystem inflammatory syndrome, Multiple 
organ dysfunction syndrome, Systemic inflammatory response syndrome, Cytokine release syndrome, 
Distributive shock reported through 18 December 2022 . 

Results 

A cumulative tota l of 710 cases have been retrieved using the search strategy outlined above through 18 
December 2022; 106 new cases since the DLP of PSUR#3 (18 June 2022) .  In 12 cases, the orig inal ICSR 
was received prior to the PSUR#4 data period however fol low-up information received al lowed coding of 
new PTs which then identified them in the current database search for PSUR#4 (7 BC level 5, 3 BC level 4 
and 2 insufficient information) .  Two l iterature cases <■■■■■■l and ) a lthough not 
processed to completion in the safety database by the time of data- lock for PSUR#4, are summarised 
below in order to present and ana lyse the tota lity of available data . 

AER # (15-year-old male, _ pre-print literature article)2 

Fifty days after receiving dose 2 the patient attended hospital complain ing of fever and chest pain .  Body 
temperature 39 .8°C, BP 109/69mmHg, bi lateral conjunctiva! hyperemia . ECG showed "suspected 
myocarditis" with ST abnormalities in leads II, III, aVF, VS and V6. Echocardiography showed no 
pericardia! effusions and no coronary d i latation . Cardiac MRI showed a LVEF 49%. "SARS-CoV-2 from a 
nasopharyngeal swab was negative for the nucleocapsid protein antibody and positive for the SARS-CoV-
2 spike protein antibody" . In itial PCR of blood samples; negative for enterovirus, adenovirus, parvovirus 
B19.  Per the reporter, the possibi l ity of Yersinia infection could not be el iminated . CRP 7 . 12  mg/di, AST 
70, ALT 173, BNP 5.8pg/ml,  troponin I <0.007ng/ml, WBC 11 . 2xl03/I (neutrophi ls 73.9%, lymphocytes 
17. 1%), platelets 14.7x104/I .  After admission the patient also complained of abdominal pain and 
diarrhoea, with fever disappearing the day after admission . The patient's chest pain persisted with 
increased troponin ( 1 .664ng/ml) and subsequent echo revea l ing global longitudinal strain of 13% and 
abnormal wall motion in the anterosepta l at the base. The troponin peaked the day after admission and 
gradually decreased . The chest pain was improved by acetaminophen without need for IVIG 
administration. On the 8th day of admission, a cardiac MRI revea led EGE in the anteroseptal at the base 
in a simi lar reg ion as echocardiography. One month after d ischarge the chest pain had not recurred, and 
ECG changes were improved. 

MAH comment; this case has been classified as BC level 2b, a probable case of MIS-C. The statement in 
this pre-print article regarding SARS-CoV-2 testing is unclear but it appears that the patient may be 
negative for anti-nucleocapsid antibodies. A significant confounding element in this case is that Yersinia 
infection could not be excluded; gastrointestinal symptoms, fever, and rarely myocarditis, have been 
associated with Yersinia infection. 

Rapporteur assessment comment: 

MAH conclusion is endorsed, the case should be considered MIS-C BC level 2b which is confounded by an 
Yersinia infection. 

AER #202201392709 (15-year-old, male, Turkey, l iterature article)3 
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The patient, reported to be previously healthy, presented to the ED with fatigue, myalgia, fever (38.3°C) 

and pain in the chest five days after dose 2 of BNT162b2. He had no history of recent viral illness 
symptoms and no known COVID-19 exposures. ECG revealed ST elevation and an elevated troponin I of 

1410ng/I (NR <14ng/L). Inflammatory markers were elevated: CRP 103.2mg/I, ESR 51mm/h, ferritin 
530ug/I with D-dimer 0.78mg/I (NR <0.55mg/L), AST 11U/L (NR <40U/L), ALT 54 (NR <41U/L). 
Echocardiography was normal with an EF of 68% and a "fractional shortening of 33%". A nasopharyngeal 

swab was PCR negative for SARS-CoV-2, "all other viral diagnostic studies were negative". Serology 
reports negative SARS-CoV-2 spike antibody, anti-nucleocapsid antibody is not reported. The patient 

received IVIG, IV methylprednisolone (3 days) then a 2-week oral prednisolone taper. On day 3 of 
hospitalization the patient was well and ST elevation had resolved. On day 9 of hospitalization the 
patient's troponin I and inflammatory markers had returned to normal. 

MAH comment; this literature case is reported as MIS-C however, the duration of fever is unclear and 

fatigue is the only clinical feature reported so the case does not meet the diagnostic criteria of a level 1-3 

case. It is therefore classified as BC level 4. Anti-nucleocapsid antibody is not reported and there is a 
limited description of the patient's clinical examination or investigations for alternative aetiologies. 

Rapporteur assessment comment: 

MAH conclusion is endorsed, the duration of the fever is unclear and the case should be considered BC 
level 4. 

Ninety-two cases met the PSUR criteria and are included in the analysis of the post-marketing data of the 
PSUR period. In six cases the patient's age was not reported; 4 of these reported such insufficient 
information as to preclude a meaningful assessment of the case, and 2 cases were categorised as BC 
level 5. 

MIS-C 

Twenty-three cases occurred in patients aged <21 years and therefore were classified in consideration for 
MIS-C: 

Table 1. BC' classification of potential cases 

BC: classification Number of cases 

4 
5 

2 
6 

BC Level 1 cases: definitive cases of MIS-C 

Nine cases were classified as BC level 1 and are presented in Table 2 (see below in comment box). There 

were no cases retrieved in association with BNT162b2, BNT162b2 OMI BA.1 or BNT162, BNT162b2 OMI 

BA.4-5 in patients <21 years old. 

Rapporteur assessment comment: 

Please refer regarding the assessment of the 9 MIS-C BC level 1 cases to the PRAC Rapporteur's 
comments in: 

PRAC PSUR assessment report 
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The patient, reported to be previously healthy, presented to the ED with fatigue, myalgia, fever (38.3°C) 
and pain in the chest five days after dose 2 of BNT162b2. He had no history of recent viral  i l lness 
symptoms and no known COVID-19 exposures. ECG revealed ST elevation and an elevated troponin I of 
1410ng/l (NR < 14ng/L) . Inflammatory markers were elevated : CRP 103.2mg/l, ESR 51mm/h, ferritin 
530ug/l with D-dimer 0 .78mg/l (NR <0 .55mg/L), AST l lU/L (NR <40U/L), ALT 54 (NR <41U/L) . 
Echocardiography was normal with an EF of 68% and a "fractional shortening of 33%". A nasopharyngeal 
swab was PCR negative for SARS-CoV-2, "al l  other viral diagnostic studies were negative". Serology 
reports negative SARS-CoV-2 spike antibody, anti-nucleocapsid antibody is not reported . The patient 
received IVIG, IV methylprednisolone (3 days) then a 2-week oral prednisolone taper. On day 3 of 
hospitalization the patient was well and ST elevation had resolved . On day 9 of hospitalization the 
patient's troponin I and inflammatory markers had returned to normal .  

MAH comment; this literature case is reported as MIS-C however, the duration of fever is unclear and 
fatigue is the only clinical feature reported so the case does not meet the diagnostic criteria of a level 1 -3 
case. It is therefore classified as BC level 4. Anti-nucleocapsid antibody is not reported and there is a 
limited description of the patient's clinical examination or investigations for alternative aetiologies. 

Rapporteur assessment comment: 

MAH conclusion is endorsed, the duration of the fever is unclear and the case should be considered BC 
level 4. 

Ninety-two cases met the PSUR criteria and are included in the ana lysis of the post-marketing data of the 
PSUR period . In six cases the patient's age was not reported ; 4 of these reported such insufficient 
information as to preclude a meaningful assessment of the case, and 2 cases were categorised as BC 
level 5 .  

MIS-C 

Twenty-three cases occurred in patients aged < 2 1  years and therefore were classified in consideration for 
MIS-C : 

Table 1. BC classification of potmtial :\HS-C cast's 
BC classification 

2 
3 
4 
5 

:'.\lumber of caws 

BC Level 1 cases: definitive cases of MIS-C 

9 

6 

Nine cases were classified as BC level 1 and are presented in Table 2 (see below in comment box) . There 
were no cases retrieved in association with BNT162b2, BNT162b2 OMI BA. 1 or BNT162, BNT162b2 OMI 
BA.4-5 in patients < 2 1  years old.  

Rapporteur assessment comment: 

Please refer regard ing the assessment of the 9 MIS-C BC level 1 cases to the PRAC Rapporteur's 
comments i n :  

PRAC PSUR assessment report 
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MIS-C Table2.pdf 

The 9 MIS-C BC level 1 cases were considered possible related to Comirnaty exposure (n=2), unlikely 

related (n=6) or unassessable (n=1). 

BC Level 2 cases: probable cases of MIS-C 

Three cases were classified as BC level 2b and are presented in Table 3 (see below in comment box). 

Rapporteur assessment comment: 

Please refer regarding the assessment of the 3 MIS-C BC level 2b cases to the PRAC Rapporteur's 
comments in: 

MIS-C Table3.pdf 

The 3 MIS-C BC level 2b cases were considered possible related to Comirnaty exposure (n=1) or unlikely 
related (n=2). 

Cases classified as BC Level 3: possible cases of MIS-C 

Two cases were classified as BC level 3b, possible cases of MIS-C and are presented in Table 4 (see below 

in comment box). 

Rapporteur assessment comment: 

Please refer regarding the assessment of the 2 MIS-C BC level 3b cases to the PRAC Rapporteur's 
comments in: 

MIS-C Table4.pdf 

The 2 MIS-C BC level 3b cases were considered unlikely related to Comirnaty exposure (n=1) or 
unassessable (n=1). 

Rapporteur assessment comment: 

During the reporting period, the MAH identified a total of 23 potential new MIS-C cases. Of these, 9 were 
classified as BC level 1, 3 as BC level 2, 2 as BC level 3, 6 as BC level 4, and 3 as BC level 5. 

Of the 9 MIS-C BC level 1 cases, 2 cases were considered possible related to Comirnaty exposure, 6 cases 

unlikely related and 1 case unassessable. 

Of the 3 MIS-C BC level 2b cases, 1 case was considered possible related to Comirnaty exposure and 2 
cases unlikely related. 
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MIS-C Table2.pdf 

The 9 MIS-C BC level 1 cases were considered possible related to Comirnaty exposure (n=2),  unl ikely 
related (n=6) or unassessable (n= l) .  

BC Level 2 cases: probable cases of MIS-C 

Three cases were classified as BC level 2b and are presented in Table 3 (see below in comment box) . 

Rapporteur assessment comment: 

Please refer regard ing the assessment of the 3 MIS-C BC level 2b cases to the PRAC Rapporteur's 
comments i n :  

MIS-C Table3.pdf 

The 3 MIS-C BC level 2b cases were considered possible related to Comirnaty exposure (n=l)  or unl ikely 
related (n=2) .  

Cases classified as BC Level 3:  possible cases of MIS-C 

Two cases were classified as BC level 3b, possible cases of MIS-C and are presented in Table 4 (see below 
in comment box) . 

Rapporteur assessment comment: 

Please refer regard ing the assessment of the 2 MIS-C BC level 3b cases to the PRAC Rapporteur's 
comments i n :  

MIS-C Table4.pdf 

The 2 MIS-C BC level 3b cases were considered unl ikely related to Comirnaty exposure (n=l)  or 
unassessable (n=l) .  

Rapporteur assessment comment: 

During the reporting period, the MAH identified a tota l of 23 potential new MIS-C cases. Of these, 9 were 
classified as BC level 1 ,  3 as BC level 2, 2 as BC level 3, 6 as BC level 4, and 3 as BC level 5 .  

Of  the 9 MIS-C BC level 1 cases, 2 cases were considered possible related to Comirnaty exposure, 6 cases 
unl ikely related and 1 case unassessable. 

Of the 3 MIS-C BC level 2b cases, 1 case was considered possible related to Comirnaty exposure and 2 
cases unl ikely related . 
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Of the 2 MIS-C BC level 3b cases, 1 case was considered unlikely related to Comirnaty exposure and 1 
case unassessable. 

MIS-A 

Sixty-three cases were in patients aged greater than or equal to 21 years and were classified in 
consideration of MIS-A. Seven cases reported insufficient information, precluding a meaningful 

assessment of the case. 

Four cases were retrieved for Bivalent BNT162b2, BNT162b2 OMI BA.4-5 and three cases for Bivalent 

BTN162b2, BNT162b2 OMI BA.1, all were classified as BC level 5. Table 5 demonstrates the BC 
classification of the 56 cases classified in consideration of MIS-A. 

Table 5. BC classification of potential MIS-A cases 

BC level Number of cases 
1 
2 1 
3• 0 
4 11 
5 42 

*3 cases BNT162b2, BNT162b2 BA.1. 4 cases BNT162b2. BNT162b2 BA,4-5 

BC Level 1 cases: definitive cases of MIS-A 

Two cases were classified as BC level 1 cases, both from literature sources. The cases are presented 
below: 

AER #: 

52/male Literature source12

Reported PTs: Multisystem inflammatory syndrome. No significant medical history or concomitant 
medications. 

Dose 2: 20 days before onset of symptoms. The patient presented with a 4-day history of fever, 

headache, dizziness, vomiting and complained of anterior chest pain. He had no prior history of confirmed 

or suspected COVID-19 and no close contact with a known COVID-19 case within 12 weeks. Physical 
examination revealed bilateral nonexudative conjunctivitis. No rash/erythema. The patient was 
hypotensive (BP 66/47 mmHg), tachycardic (HR 110 beats/min), respiratory rate of 22/min, and body 
temperature of 38.2° C. Laboratory findings showed leukocytosis (neutrophilia) with left shift and 

lymphopenia, an increase in inflammatory markers (PCT 0.92ng/ml, ESR 49mm/h), hepatic enzymes, NT-

proBNP (941 pg/mL, NR 5-900), and D-dimer. Normal troponin. Negative SARS-CoV-2 PCR test following 

a nasopharyngeal and throat swab. Respiratory virus panel, including RSV and influenza, was also 
negative. CT imaging of the chest and abdomen revealed enlarged lymph nodes with soft tissue 
infiltrations in the left axilla and mesentery. Hypotension persisted despite adequate fluid resuscitation 

and norepinephrine infusion was required. The patient was admitted to the ICU and treated with 
antibiotics (ceftriaxone) and high-flow oxygen therapy. Despite empirical antibiotics and supportive 

therapy, on HD 3 he was hypoxic, his laboratory tests deteriorated and urine output decreased to less 
than 0.5 mL/kg/h. Transthoracic ECHO showed normal cardiac chamber dimension, preserved LV 
contractility without regional wall motion abnormalities (global LVEF 53%), and no evidence of 
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Of the 2 MIS-C BC level 3b cases, 1 case was considered un l ikely related to Comirnaty exposure and 1 
case unassessable. 

MIS-A 

Sixty-three cases were in patients aged greater than or equal to 21 years and were classified in 
consideration of MIS-A. Seven cases reported insufficient information, precluding a meaningful 
assessment of the case. 

Four cases were retrieved for Bivalent BNT162b2, BNT162b2 OMI BA.4-5 and three cases for Bivalent 
BTN 162b2, BNT162b2 OMI BA. 1 ,  all were classified as BC level 5. Table 5 demonstrates the BC 
classification of the 56 cases classified in consideration of MIS-A. 

Table 5. BC classification of potential 1\US-A cases 
BC level 

l 

2 

3 
4 

2 
l 
0 
1 1  

5 42* 
*3 cases Bl'ffl62b2. BNTI 62b2 Ol'vH BA.. l .  4 cases BNTI 62b2. Bl'IT1 62b2 OMI BA.4-5 

BC Level 1 cases: definitive cases of MIS-A 

Two cases were classified as BC level 1 cases, both from l iterature sources. The cases are presented 
below : 

AER # :  

52/male Literature source12 

Reported PTs : Multisystem inflammatory syndrome. No significant medical history or concomitant 
medications. 

Dose 2 :  20 days before onset of symptoms. The patient presented with a 4-day history of fever, 
headache, d izziness, vomiting and complained of anterior chest pain .  He had no prior history of confirmed 
or suspected COVID-19 and no close contact with a known COVID-19 case within 12 weeks. Physical 
examination revealed bi lateral nonexudative conjunctivitis. No rash/erythema. The patient was 
hypotensive (BP 66/47 mmHg), tachycard ic (HR 1 10 beats/min), respiratory rate of 22/min, and body 
temperature of 38.2° C. Laboratory findings showed leukocytosis (neutrophi l ia) with left shift and 
lymphopenia, an increase in inflammatory markers (PCT 0.92ng/ml,  ESR 49mm/h), hepatic enzymes, NT­
proBNP (941 pg/ml, NR 5-900), and D-dimer. Normal troponin .  Negative SARS-CoV-2 PCR test fol lowing 
a nasopharyngea l and throat swab. Respiratory virus panel, including RSV and influenza, was also 
negative. CT imaging of the chest and abdomen revealed enlarged lymph nodes with soft tissue 
infiltrations in the left axi l la and mesentery. Hypotension persisted despite adequate fluid resuscitation 
and norepinephrine infusion was requ ired . The patient was admitted to the ICU and treated with 
antibiotics (ceftriaxone) and high-flow oxygen therapy. Despite empirica l antibiotics and supportive 
therapy, on HD 3 he was hypoxic, his laboratory tests deteriorated and urine output decreased to less 
than 0 .5 ml/kg/h. Transthoracic ECHO showed normal cardiac chamber d imension, preserved LV 
contracti l ity without regional wa l l  motion abnormalities (global LVEF 53%), and no evidence of 
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vegetations, a moderate amount of pericardial effusion was found. Lower extremity CT angiography and 
lung perfusion scan revealed no thrombosis. 

The initial blood cultures, antinuclear antibodies, anti-neutrophil cytoplasmic antibodies, and serology for 

various viral infections, leptospirosis, and rickettsial disease were all negative. Peak transaminitis on 
hospital day 6 (ALT 5151 IU/I, AST 8556 IU/I), peak CRP 139.06mg/I, serum ferritin peak 30165ng/ml 

(NR 23-336.2). 

The patient was commenced oral prednisolone, colchicine and LMWH thromboprophylaxis. Within the first 
24 hours, all clinical symptoms and signs showed dramatic improvement. On HD 7, a repeated 

transthoracic ECHO showed a decrease in pericardial effusion to a small amount, and no other new 
findings were observed. The laboratory findings also gradually normalized over 2 weeks and the patient 

was discharged on HD 15. Prednisolone was tapered over 2 months and colchicine was administered for a 
total of 3 months. At the 2-month follow-up after discontinuation of all medications, the patient was still 
in good condition and all laboratory findings were within normal range. 

MAH's comment: Onset 20 days from dose 2 and although SARS-CoV-2 PCR test was negative there is no 
report on serology. Given that COVID-19 is the current known precipitant of MIS-A the absence of detail 

on serology precludes a meaningful assessment of causality. There are some unusual features reported; a 
markedly elevated serum ferritin (30165ng/ml) and imaging evidence of enlarged lymph nodes and "soft 
tissue infiltrations" in the left axilla and mesentery. The transaminases are also markedly elevated which 

may reflect hepatic shock secondary to hypotension but a search for other aetiologies (e.g., liver US) 
have not been reported. 

Rapporteur assessment comment: 

Although MAH's comment is acknowledged, the presented MIS-A case is considered BC level 1 and 
considered probably related with Comirnaty (no history of COVID-19, negative tests COVID-19 and other 

infections). However, a coincidental finding cannot be excluded either, given the extensive exposure of 
Comirnaty in adults. 

AER 

22-year-old, female, United Kingdom. Literature source13

Reported PT: Multisystem inflammatory syndrome in adults. Medical history and concomitant medications 

were not reported. 

The patient presented to hospital with headache, neck pain, vomiting, diarrhoea, abdominal pain, 
photophobia and malaise two days after dose 2 BNT162b2. She had no history of previous COVID-19 

infection. On presentation to ED: tachycardic and pyrexial, BP normal. Suspected to have meningitis and 
treated with ceftriaxone and acyclovir. CSF sampling was unremarkable. The patient deteriorated on day 

3 with persistent fever, tachycardia, severe hypoxia, lactatemia and hypotension unresponsive to IV 
fluids. She was admitted to ICU and managed with high-flow nasal oxygen and vasopressors, she quickly 
fatigued and was intubated and ventilated. Rapid and progressive multisystem failure occurred over the 
next 18 hours manifesting as hypotension, hypoxia, azotemia with oliguria, non-absorption of feeds and 

diarrhoea. An ECHO showed well filled but poorly contracting right and left ventricles so she was 
commenced on dobutamine. Renal dysfunction was initially managed conservatively but in view of severe 

metabolic acidosis, oliguria, azotemia and progressive severe hyperpyrexia she was commenced on 
hemofiltration. CT chest/abdomen was performed as the working diagnosis was severe sepsis. This 
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vegetations, a moderate amount of pericard ia! effusion was found. Lower extremity CT ang iography and 
lung perfusion scan revealed no thrombosis. 

The initial blood cultures, antinuclear antibodies, anti -neutrophi l cytoplasmic antibodies, and serology for 
various viral infections, leptospirosis, and rickettsial disease were al l  negative . Peak transamin itis on 
hospital day 6 (ALT 5151  IU/I, AST 8556 IU/I), peak CRP 139.06mg/l, serum ferritin peak 30165ng/ml 
(NR 23-336.2) .  

The patient was commenced oral prednisolone, colchicine and LMWH thromboprophylaxis. Within the fi rst 
24 hours, al l  cl inical symptoms and signs showed dramatic improvement. On HD 7, a repeated 
transthoracic ECHO showed a decrease in pericardia! effusion to a smal l  amount, and no other new 
findings were observed . The laboratory findings also gradually normal ized over 2 weeks and the patient 
was discharged on HD 15 .  Prednisolone was tapered over 2 months and colchicine was administered for a 
tota l of 3 months. At the 2-month fol low-up after discontinuation of a l l  medications, the patient was sti l l  
in good condition and al l  laboratory findings were with in normal range. 

MAH's comment: Onset 20 days from dose 2 and although SARS-CoV-2 PCR test was negative there is no 
report on serology. Given that COVID-19 is the current known precipitant of MIS-A the absence of detai l  
on serology precludes a meaningful assessment of causal ity. There are some unusual features reported ; a 
markedly elevated serum ferritin (30165ng/ml) and imaging evidence of enlarged lymph nodes and "soft 
tissue infiltrations" in the left axi l la and mesentery. The transaminases are also markedly elevated which 
may reflect hepatic shock secondary to hypotension but a search for other aetiologies (e.g. ,  l iver US) 
have not been reported . 

Rapporteur assessment comment: 

Although MAH's comment is acknowledged, the presented MIS-A case is considered BC level 1 and 
considered probably related with Comirnaty (no history of COVID-19, negative tests COVID-19 and other 
infections) . However, a coincidental finding cannot be excluded either, g iven the extensive exposure of 
Comirnaty in adu lts. 

AER 

22-year-old, female, United Kingdom. Literature source13 

Reported PT: Mu ltisystem inflammatory syndrome in adu lts. Medical history and concomitant medications 
were not reported . 

The patient presented to hospital with headache, neck pain, vomiting, diarrhoea, abdominal pain, 
photophobia and malaise two days after dose 2 BNT162b2. She had no history of previous COVID-19 
infection. On presentation to ED :  tachycardic and pyrexial, BP normal .  Suspected to have meningitis and 
treated with ceftriaxone and acyclovir. CSF sampling was unremarkable. The patient deteriorated on day 
3 with persistent fever, tachycardia, severe hypoxia, lactatemia and hypotension unresponsive to IV 
fluids. She was admitted to ICU and managed with high-flow nasal oxygen and vasopressors, she qu ickly 
fatigued and was intubated and ventilated . Rapid and progressive multisystem fai lure occurred over the 
next 18 hours manifesting as hypotension, hypoxia, azotemia with ol iguria, non-absorption of feeds and 
diarrhoea . An ECHO showed wel l fi l led but poorly contracting right and left ventricles so she was 
commenced on dobutamine. Renal dysfunction was in itia l ly managed conservatively but in view of severe 
metabolic acidosis, ol iguria, azotemia and progressive severe hyperpyrexia she was commenced on 
hemofi ltration. CT chest/abdomen was performed as the working diagnosis was severe sepsis. Th is 
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showed multiple enlarged mesenteric lymph nodes but no other abnormalities. The patient was moribund 
and after discussion with the surgical team a diagnostic laparoscopy was performed; this showed multiple 
enlarged mesenteric lymph nodes, minimal ascites and a small ovarian cyst. Lymph node biopsy: " 

suggestive of marked suppurative inflammation with background acute vasculitic changes though to be 
secondary to the initial inflammatory insult. It was felt this was compatible with a diagnosis of MIS-A" . 

No source of sepsis could be identified and all microbiological sampling was negative. Three negative PCR 

tests excluded active COVID-19 infection. CMV and EBV IgG and IgM were both positive but thought to be 
nonsignificant. Broad-spectrum antibiotics (ciprofloxacin, vancomycin and meropenem) had been 
administered for > 24 hours without clinical improvement. Following MDT discussion it was decided that 

the presentation correlated with a diagnosis of MIS-A and the patient was commenced on treatment with 
IVIG and methylprednisolone for 5 days. There was rapid improvement in the clinical picture with 
resolution of hyperpyrexia, cardiovascular instability and decreasing oxygen requirements within 36 hours 

of commencing treatment. The patient significantly improved and was successfully extubated on day 7 of 
ICU admission. Repeat ECHO showed return of normal ventricular function and she made a full recovery 
and was discharged home on day 13 postadmission. COVID-19 antibodies "were positive - possibly from 

the vaccination or representing previous infection". Macrophage activation syndrome was considered in 
view of the mildly elevated ferritin but there was no evidence of hypofibrinogenemia or cytopenias in 

more than two lineages. 

MAH's comment: Although PCR tests were negative, it is unclear from the reported SARS-CoV-2 serology 
whether the patient had anti-nucleocapsid antibodies. The report states that COVID-19 antibodies COVID-

19 antibodies "were positive - possibly from the vaccination or representing previous infection". Given 
that COVID-19 is the current known precipitant of MIS-C the absence of detail on these casts doubts on 

vaccine causality. The lymph node biopsy results may suggest an alternative inflammatory/infectious 
aetiology. 

Rapporteur assessment comment: 

MAH's comment is acknowledged, the presented MIS-A case is considered BC level 1 and considered 
unlikely related with Comirnaty. COVID-19 antibodies were reported positive and the lymph node biopsy 

results may suggest an alternative inflammatory/infectious aetiologies. 

BC Level 2 case: probable case of MIS-A 

One case, from a literature source14, was classified as BC level 2 - a probable case of MIS-A: 

AER # PV202200020010. Male, "in his forties" , United States. 

Dose 2; 4 weeks prior to onset of symptoms. The patient presented to hospital complaining of 1 day of 
fever, sore throat, abdominal pain associated with loose stools and a diffuse erythematous rash. The rash 
was non-tender, non-pruritic, blanching, and had progressed from his right thigh to include diffuse areas 

of his chest, abdomen, back, and the palms and soles of his hands and feet. He denied prodromal 
symptoms prior to the onset of rash and denied prior COVID-19 infection. SARS-CoV-2 RT-PCR assay of a 

nasopharyngeal swab specimen was negative. A presumptive diagnosis of bacterial pharyngitis was 

considered and throat specimens were obtained for culture. He was prescribed a short course of oral 
amoxicillin and released without hospital admission. 

Three days later, the patient returned to the hospital complaining of persistent fever, sore throat, non-

productive cough, ongoing abdominal pain and loose stools, worsening rash, and new onset painful joint 
swelling in the hands and feet. He reported full compliance with recently prescribed amoxicillin. 
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showed multiple enlarged mesenteric lymph nodes but no other abnormalities. The patient was moribund 
and after discussion with the surgical team a diagnostic laparoscopy was performed; this showed multiple 
enlarged mesenteric lymph nodes, min imal ascites and a small ovarian cyst. Lymph node biopsy : " 
suggestive of marked suppurative inflammation with background acute vasculitic changes though to be 
secondary to the in itial inflammatory insult. It was felt this was compatible with a d iagnosis of MIS-A" . 
No source of sepsis could be identified and al l  microbiological sampl ing was negative. Three negative PCR 
tests excluded active COVID-19 infection .  CMV and EBV IgG and IgM were both positive but thought to be 
nonsignificant. Broad-spectrum antibiotics (ciprofloxacin, vancomycin and meropenem) had been 
administered for > 24 hours without cl inical  improvement. Fol lowing MDT d iscussion it was decided that 
the presentation correlated with a diagnosis of MIS-A and the patient was commenced on treatment with 
IVIG and methylprednisolone for 5 days. There was rapid improvement in the cl in ical picture with 
resolution of hyperpyrexia, cardiovascular instabil ity and decreasing oxygen requirements with in 36 hours 
of commencing treatment. The patient significantly improved and was successfu lly extubated on day 7 of 
ICU admission. Repeat ECHO showed return of normal ventricular function and she made a ful l  recovery 
and was d ischarged home on day 13  postadmission .  COVID-19 antibodies "were positive - possibly from 
the vaccination or representing previous infection". Macrophage activation syndrome was considered in 
view of the mi ld ly elevated ferritin but there was no evidence of hypofibrinogenemia or cytopenias in 
more than two l ineages. 

MAH's comment: Although PCR tests were negative, it is unclear from the reported SARS-CoV-2 serology 
whether the patient had anti-nucleocapsid antibodies. The report states that COVID-19 antibodies COVID-
19 antibodies "were positive - possibly from the vaccination or representing previous infection". Given 
that COVID-19 is the current known precipitant of MIS-C the absence of deta il on these casts doubts on 
vaccine causality. The lymph node biopsy results may suggest an alternative inflammatory/infectious 
aetiology. 

Rapporteur assessment comment: 

MAH's comment is acknowledged, the presented MIS-A case is considered BC level 1 and considered 
unl ikely related with Comirnaty. COVID-19 antibodies were reported positive and the lymph node biopsy 
results may suggest an alternative inflammatory/infectious aetiologies. 

BC Level 2 case: probable case of MIS-A 

One case, from a l iterature source14, was classified as BC level 2 - a probable case of MIS-A: 

AER # PV202200020010.  Male, "in his forties" , United States. 

Dose 2; 4 weeks prior to onset of symptoms. The patient presented to hospital compla ining of 1 day of 
fever, sore throat, abdominal pain associated with loose stools and a diffuse erythematous rash. The rash 
was non-tender, non-pruritic, blanching, and had progressed from his right thigh to include diffuse areas 
of his chest, abdomen, back, and the palms and soles of his hands and feet. He denied prodromal 
symptoms prior to the onset of rash and denied prior COVID-19 infection.  SARS-CoV-2 RT-PCR assay of a 
nasopharyngeal swab specimen was negative. A presumptive diagnosis of bacterial  pharyngitis was 
considered and throat specimens were obtained for culture. He was prescribed a short course of oral 
amoxici l l in and released without hospital admission . 

Three days later, the patient returned to the hospita l complaining of persistent fever, sore throat, non­
productive cough,  ongoing abdominal pain and loose stools, worsening rash, and new onset painful joint 
swel l ing in the hands and feet. He reported fu l l  compliance with recently prescribed amoxici l l in .  
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Examination revealed extension of the erythematous rash to encompass both thighs and approximately 
half of the torso and chest surface. Symmetric involvement of the palms and soles of the hands and feet 
was present. Conjunctival injection without exudate was present bilaterally and oral examination revealed 

angular cheilitis, erythematous strawberry tongue, dry mucous membranes without ulceration and 
enlarged tonsils without exudate. Diffuse cervical lymphadenopathy was present. Joint examination 
revealed bilateral shoulder pain on passive range of motion testing, swelling and tenderness in bilateral 

wrists, bilateral proximal phalangeal joints associated with inability to make a fist, bilateral ankles and 
bilateral metatarsophalangeal joints associated with difficulty walking. Laboratory results on admission: 
lymphopenia, transaminitis, increased alkaline phosphatase and GGT. Increased fibrinogen and D-Dimer. 

Increased ferritin (858ng/ml). Elevated ESR (58mm). Normal troponin. Normal BNP. Negative ANA, mildly 
elevated RF (17.1 IU/ml - NR 0-14). Blood and urine cultures: no growth. SARS-COV-2 serology: positive 

anti-spike, negative anti-nucleocapsid antibodies. 

Empiric antibiotic therapy with oral doxycycline was initiated on the first day of hospitalisation. Symptoms 
persisted despite antibiotic treatment, including fever to a maximum temperature of 38.9° C. Daily 

aspirin and a 3-day course of IVIG were initiated on the second day of hospitalisation. Over the ensuing 6 
days sustained defervescence and progressive abatement of rash were observed, marked by 
desquamation of the palms and soles. Reduced swelling and return of full range of motion in the joints of 

hands and feet accompanied resolution of the rash. Tongue erythema and conjunctival injection resolved 
over a period of 5 days following initiation of IVIG. Oral prednisone was initiated on the fifth day, 
following completion of IVIG. Laboratory analysis on the fifth day of hospitalisation revealed reduced 

inflammatory markers and mild thrombocytosis that peaked on the seventh day. A transthoracic ECHO 
performed on the second day revealed no evidence of cardiac dysfunction, and CT coronary angiogram 

performed on the seventh day did not demonstrate coronary aneurysms or stenosis. On discharge from 
acute care on the seventh day of hospitalisation, the patient reported significant improvement in 

symptoms including complete resolution of fever, joint pain, abdominal pain and erythematous rash. 
Painless desquamation of the palms and soles of the hands and feet was present. The patient was 

instructed to continue daily aspirin and complete a taper of oral prednisone over 3 weeks. One month 
after discharge the patient reported sustained resolution of symptoms, though did demonstrate ongoing 
painless desquamation of the palms and soles. Two months after discharge the patient reported 

resolution of desquamation. Laboratory analysis revealed resolution of thrombocytosis and normalisation 
of inflammatory markers. 

MAH's comment: This is classified as a BC level 2a case as there is only one measure of disease activity 
(normal cardiac biomarkers and echo). SARS-CoV-2 serology showed a negative antinucleocapsid 
antibody, and negative PCR tests, suggesting no prior COVID-19 infection. It is noteworthy that the 

patient was initially considered for a bacterial pharyngeal infection; the results of throat swab are not 
reported and the constellation of symptoms would be compatible with a Streptococcal infection/reactive 
arthritis; strawberry tongue, rash (with subsequent desquamation), reactive arthritis. 

Rapporteur assessment comment: 

MAH's comment is acknowledged, the presented MIS-A case is considered BC level 2a and considered 
possible related with Comirnaty. SARS-CoV-2 serology showed a negative anti-nucleocapsid antibody, 
and negative PCR tests, suggesting no prior COVID-19 infection. However, alternative diagnoses/causes 

were not excluded. 

Rapporteur assessment comment: 
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Examination revealed extension of the erythematous rash to encompass both thighs and approximately 
half of the torso and chest surface. Symmetric involvement of the palms and soles of the hands and feet 
was present. Conjunctiva! injection without exudate was present bilatera l ly and oral examination revealed 
angular cheilitis, erythematous strawberry tongue, dry mucous membranes without ulceration and 
enlarged tonsils without exudate. Diffuse cervical lymphadenopathy was present. Joint examination 
revealed bi lateral shoulder pain on passive range of motion testing, swel l ing and tenderness in bi lateral 
wrists, bilateral proximal phalangeal joints associated with inabil ity to make a fist, bilateral ankles and 
bi lateral metatarsophalangeal joints associated with difficulty walking. Laboratory results on admission : 
lymphopenia, transaminitis, increased alkal ine phosphatase and GGT. Increased fibrinogen and D-Dimer. 
Increased ferritin (858ng/ml) .  Elevated ESR (58mm).  Normal troponin.  Normal BNP. Negative ANA, mildly 
elevated RF (17 . 1 IU/ml - NR 0-14) . Blood and urine cu ltures : no growth. SARS-COV-2 serology : positive 
anti-spike, negative anti-nucleocapsid antibodies. 

Empiric antibiotic therapy with oral doxycycline was initiated on the first day of hospita l isation . Symptoms 
persisted despite antibiotic treatment, including fever to a maximum temperature of 38.9° C. Dai ly 
aspirin  and a 3-day course of IVIG were in itiated on the second day of hospita l isation . Over the ensuing 6 
days susta ined defervescence and progressive abatement of rash were observed, marked by 
desquamation of the palms and soles. Reduced swel l ing and return of fu l l  range of motion in the joints of 
hands and feet accompanied resolution of the rash. Tongue erythema and conjunctiva! injection resolved 
over a period of 5 days fol lowing in itiation of IVIG. Oral prednisone was in itiated on the fifth day, 
following completion of IVIG. Laboratory ana lysis on the fifth day of hospitalisation revealed reduced 
inflammatory markers and mild thrombocytosis that peaked on the seventh day. A transthoracic ECHO 
performed on the second day revea led no evidence of cardiac dysfunction, and CT coronary angiogram 
performed on the seventh day did not demonstrate coronary aneurysms or stenosis. On discharge from 
acute care on the seventh day of hospital isation, the patient reported significant improvement in 
symptoms including complete resolution of fever, joint pain, abdominal pain and erythematous rash. 
Pain less desquamation of the palms and soles of the hands and feet was present. The patient was 
instructed to continue daily aspirin and complete a taper of oral prednisone over 3 weeks. One month 
after discharge the patient reported sustained resolution of symptoms, though did demonstrate ongoing 
pain less desquamation of the palms and soles. Two months after d ischarge the patient reported 
resolution of desquamation . Laboratory ana lysis revealed resolution of thrombocytosis and normalisation 
of inflammatory markers. 

MAH's comment: This is classified as a BC level 2a case as there is only one measure of d isease activity 
(normal cardiac biomarkers and echo) . SARS-CoV-2 serology showed a negative antinucleocapsid 
antibody, and negative PCR tests, suggesting no prior COVID-19 infection. It is noteworthy that the 
patient was in itia l ly considered for a bacterial pharyngeal infection;  the results of throat swab are not 
reported and the constel lation of symptoms would be compatible with a Streptococcal infection/reactive 
arthritis; strawberry tongue, rash (with subsequent desquamation), reactive arthritis. 

Rapporteur assessment comment: 

MAH's comment is acknowledged, the presented MIS-A case is considered BC level 2a and considered 
possible related with Comirnaty. SARS-CoV-2 serology showed a negative anti-nucleocapsid antibody, 
and negative PCR tests, suggesting no prior COVID-19 infection. However, alternative diagnoses/causes 
were not excluded . 

I Rapporteur assessment comment: 
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During the reporting period, the MAH identified a total of 63 potential new MIS-A cases. Of these, 2 was 
classified as BC level 1, 1 as BC level 2, 0 as BC level 3, 11 as BC level 4, and 42 as BC level 5 (of which 

3 cases after Comirnaty Original/Omicron BA.1, 4 cases Comirnaty Original/Omicron BA.4-5. 

Of the 2 MIS-A BC level 1 cases, 1 case was considered probable related to Comirnaty exposure and 1 
case unlikely related. 

The MIS-C BC level 2a case was considered possible related to Comirnaty exposure. 

MAH's conclusion 

In summary, 92 cases were analysed for potential MIS for the PSUR period 19 June through 18 December 

2022. Two additional literature cases were analysed to provide the totality of available post-marketing 
data. Twenty-three cases were classified as BC Level 1-3 MIS-C cases and three as BC level 1-3 MIS-A 

cases. As highlighted in the individual case commentaries, in the majority of cases there are either 
confounding elements or important clinical detail is missing which would facilitate causality assessment. 

Considering the totality of the data, including the number of reports received in the context of the billions 
of doses of vaccine administered, the MAH does not consider that the currently available information 

supports a causal association between MIS-C/A and Comirnaty. No updates to current labelling or the 
Risk Management Plan are warranted at this time. Routine pharmacovigilance on this topic will continue 

and further updates will be provided if warranted. 

Rapporteur assessment comment: 

MIS-C 

During the reporting period, the MAH identified a total of 23 potential new MIS-C cases. Of these, 9 were 
classified as BC level 1, 3 as BC level 2, 2 as BC level 3, 6 as BC level 4, and 3 as BC level 5. 

Of the 9 MIS-C BC level 1 cases, 2 cases were considered possible related to Comirnaty exposure, 6 cases 
unlikely related and 1 case unassessable. 

Of the 3 MIS-C BC level 2b cases, 1 case was considered possible related to Comirnaty exposure and 2 

cases unlikely related. 

Of the 2 MIS-C BC level 3b cases, 1 case was considered unlikely related to Comirnaty exposure and 1 
case unassessable. 

Cumulatively, there are still only 2 MIS-C BC level 1 cases (Danish index case and literature case from 
New-Zealand) which are considered probably related to Comirnaty exposure which is given the extensive 

exposure of Comirnaty (in children) not to be considered unexpected and does not present a new safety 
concern. 

MIS-A 

During the reporting period, the MAH identified a total of 63 potential new MIS-A cases. Of these, 2 was 
classified as BC level 1, 1 as BC level 2, 0 as BC level 3, 11 as BC level 4, and 42 as BC level 5 (of which 
3 cases after Comirnaty Original/Omicron BA.1, 4 cases Comirnaty Original/Omicron BA.4-5. 

Of the 2 MIS-A BC level 1 cases, 1 case was considered probable related to Comirnaty exposure and 1 

case unlikely related. 

The MIS-C BC level 2a case was considered possible related to Comirnaty exposure. 

PRAC PSUR assessment report 
EMA/PRAC/304118/2923 Page 40/171 

During the reporting period, the MAH identified a tota l of 63 potential new MIS-A cases. Of these, 2 was 
classified as BC level 1,  1 as BC level 2, 0 as BC level 3, 1 1  as BC level 4, and 42 as BC level 5 (of which 
3 cases after Comirnaty Original/Omicron BA. 1 ,  4 cases Comirnaty Original/Omicron BA.4-5 .  

Of  the 2 MIS-A BC level 1 cases, 1 case was considered probable related to Comirnaty exposure and 1 
case unl ikely related . 

The MIS-C BC level 2a case was considered possible related to Comirnaty exposure. 

MAH's conclusion 

In summary, 92 cases were analysed for potential MIS for the PSUR period 19 June through 18 December 
2022. Two additional literature cases were analysed to provide the totality of avai lable post-marketing 
data. Twenty-three cases were classified as BC Level 1-3 MIS-C cases and three as BC level 1-3 MIS-A 
cases. As highl ighted in the individual case commentaries, in the majority of cases there are either 
confounding elements or important cl in ical detai l  is m issing which would faci l itate causality assessment. 

Considering the tota l ity of the data, including the number of reports received in  the context of the bil l ions 
of doses of vaccine administered, the MAH does not consider that the currently available information 
supports a causal association between MIS-C/A and Comirnaty. No updates to current label l ing or the 
Risk Management Plan are warranted at this time. Routine pharmacovig ilance on this topic wi l l  continue 
and further updates wil l be provided if warranted . 

Rapporteur assessment comment: 

MIS-C 

During the reporting period, the MAH identified a tota l of 23 potential new MIS-C cases. Of these, 9 were 
classified as BC level 1, 3 as BC level 2, 2 as BC level 3, 6 as BC level 4, and 3 as BC level 5 .  

Of  the 9 MIS-C BC level 1 cases, 2 cases were considered possible related to Comirnaty exposure, 6 cases 
un l ikely related and 1 case unassessable. 

Of the 3 MIS-C BC level 2b cases, 1 case was considered possible related to Comirnaty exposure and 2 
cases unl ikely related . 

Of the 2 MIS-C BC level 3b cases, 1 case was considered unl ikely related to Comirnaty exposure and 1 
case unassessable. 

Cumulatively, there are sti l l  only 2 MIS-C BC level 1 cases (Danish index case and l iterature case from 
New-Zealand) which are considered probably related to Comirnaty exposure which is g iven the extensive 
exposure of Comirnaty (in chi ldren) not to be considered unexpected and does not present a new safety 
concern . 

MIS-A 

During the reporting period, the MAH identified a tota l of 63 potential new MIS-A cases. Of these, 2 was 
classified as BC level 1,  1 as BC level 2, 0 as BC level 3, 1 1  as BC level 4, and 42 as BC level 5 (of which 
3 cases after Comirnaty Original/Omicron BA. 1 ,  4 cases Comirnaty Orig inal/Omicron BA.4-5. 

Of the 2 MIS-A BC level 1 cases, 1 case was considered probable related to Comirnaty exposure and 1 
case un l ikely related . 

The MIS-C BC level 2a case was considered possible related to Comirnaty exposure. 
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Cumulatively, two BC level 1 MIS-A cases (MIS-A BC level 1 case from the 3rd PSUR and current BC level 

1 case) are considered probably related with Comirnaty, due to the absence of other aetiologies or 

confounding. However, given the extensive exposure of Comirnaty in adults this is not considered 

unexpected and does not present a new safety concern. 

Based on the data provided, no new important information could be identified concerning MIS-C/-A. The 

data is currently insufficient to support regulatory action and therefore no update of the product 

information in relation to MIS-C/-A is currently warranted. 

The MAH should continue to closely monitor this safety issue as outlined in PRAC's signal recommendation 

(EPITT 19732) and all new cases of MIS-C/-A including a WHO causality assessment should be reported 

in the future PSURs. 
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Cumulatively, two BC level 1 MIS-A cases (MIS-A BC level 1 case from the 3rd PSUR and current BC level 
1 case) are considered probably related with Comirnaty, due to the absence of other aetiologies or 
confounding. However, g iven the extensive exposure of Comirnaty in adu lts this is not considered 
unexpected and does not present a new safety concern . 

Based on the data provided, no new important information could be identified concern ing MIS-C/-A. The 
data is currently insufficient to support regulatory action and therefore no update of the product 
information in relation to MIS-C/-A is currently warranted . 

The MAH should continue to closely monitor this safety issue as outlined in PRAC's signal recommendation 
(EPITT 19732) and a l l  new cases of MIS-C/-A including a WHO causality assessment should be reported 
in the future PSURs. 
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Dyspnoea; Palpitations, Tachycardia/Heart Rate Increase 

Response to the PRAC request 9 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

The MAH should present cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate 

increase, with special focus on the duration of the events not considered stress/anxiety-related 
reactions. The MAH should evaluate whether these events should be added in the section 4.8 of 
the Comirnaty SmPC. 

MAH's response (Appendix 5.6.2 of the PSUR): 

Methodology 

In order to focus on events of dyspnoea, palpitations, and tachycardia/increased heart rate reported to 

the MAH safety databases that are least likely to represent an immediate or stress/anxiety related event, 
the analysis focused on cases describing these events from 2 through 21 days post vaccination. An 
overview of all cases coded with any of these PTs is presented initially. 

The duration of each event is calculated as the difference between the onset and cessation dates and, 

therefore, can only be calculated for events having a clinical outcome of resolved or resolved with 
sequelae. 

The latency or TTO of the event from vaccination is the difference in days between the last vaccine 
administration date and the event onset date; similar to duration, TTO can only be calculated for events 

with full dates reported. Section 4.4 of the EU-SmPC provides the following information about stress or 
anxiety based reactions to the process of vaccination: 

Anxiety-related reactions 

Anxiety-related reactions, including vasovagal reactions (syncope), hyperventilation or stress-related 

reactions (e.g., dizziness, palpitations, increases in heart rate, alterations in blood pressure, paraesthesia, 
hypoaesthesia and sweating) may occur in association with the vaccination process itself. Stress-related 

reactions are temporary and resolve on their own. Individuals should be advised to bring symptoms to 
the attention of the vaccination provider for evaluation. It is important that precautions are in place to 
avoid injury from fainting. 

While the events of dyspnoea, palpitations and tachycardia/increased heart rate may occur in the setting 
of vaccination stress/anxiety, they may also occur as symptoms of a hypersensitivity reaction to the 
vaccine. Both anxiety-related responses and hypersensitivity responses to vaccine/vaccination are 

adequately addressed in the EU-SmPC. This review was undertaken to determine if the events should be 
considered causally-associated vaccine reactions outside of those scenarios. 

Clinical trial database review 
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2022 Jul 4. doi : 10 . 1136/bcr-2022-249094. 

Dyspnoea; Palpitations, Tachycardia/Heart Rate Increase 

Response to the PRAC request 9 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202 1 12) :  

The MAH should present cumulative analyses of dyspnoea, palpitations and tachycardia/heart rate 

increase, with special focus on the duration of the events not considered stress/anxiety-related 

reactions. The MAH should evaluate whether these events should be added in the section 4. 8 of 

the Comirnaty SmPC. 

MAH's response (Appendix 5 .6 .2  of the PSUR) : 

Methodology 

In order to focus on events of dyspnoea, palpitations, and tachycardia/increased heart rate reported to 
the MAH safety databases that are least l ikely to represent an immediate or stress/anxiety related event, 
the ana lysis focused on cases describing these events from 2 through 2 1  days post vaccination . An 
overview of a l l  cases coded with any of these PTs is presented in itia l ly. 

The duration of each event is calculated as the difference between the onset and cessation dates and, 
therefore, can only be calculated for events having a cl in ical outcome of resolved or resolved with 
sequelae. 

The latency or TTO of the event from vaccination is the difference in days between the last vaccine 
administration date and the event onset date; similar to duration, TTO can only be calculated for events 
with fu l l  dates reported . Section 4.4 of the EU-SmPC provides the fol lowing information about stress or 
anxiety based reactions to the process of vaccination :  

Anxiety-related reactions 

Anxiety-related reactions, including vasovagal reactions (syncope), hyperventilation or stress-related 
reactions (e.g . ,  d izziness, palpitations, increases in heart rate, a lterations in blood pressure, paraesthesia, 
hypoaesthesia and sweating) may occur in association with the vaccination process itself. Stress-related 
reactions are temporary and resolve on their own . Individuals should be advised to bring symptoms to 
the attention of the vaccination provider for evaluation. It is important that precautions are in place to 
avoid injury from fa inting.  

Whi le the events of dyspnoea, palpitations and tachycard ia/increased heart rate may occur in the setting 
of vaccination stress/anxiety, they may also occur as symptoms of a hypersensitivity reaction to the 
vaccine. Both anxiety-related responses and hypersensitivity responses to vaccine/vaccination are 
adequately addressed in the EU-Sm PC. This review was undertaken to determine if the events should be 
considered causal ly-associated vaccine reactions outside of those scenarios. 
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Clinical trial adverse events reported from dose 1 to 1 month after dose 2 in the placebo-controlled phase 
of the large pivotal MAH-run study (C4591001) showed the following in placebo (N=21,921): 

• Dyspnoea was reported in 6 (<0.01%) of participants in the COMIRNATY group and 10 (<0.01%) 
of participants in the placebo group. 

• Palpitations was reported in 6 (<0.01%) of participants in the COMIRNATY group and 14 (0.1%) 

of participants in the placebo group. 
• Tachycardia was reported in 13 (0.1%) of participants in the COMIRNATY group and 6 (<0.01%) 

of participants in the placebo group. 
• Heart rate increased was reported in 4 (<0.01%) of participants in the COMIRNATY group and 2 

(<0.01%) of participants in the placebo group. 

Overall, these events were reported very rarely in the pivotal clinical trial with no meaningful difference 

between the vaccine and placebo groups. Because these events may be attributed to vaccination 
stress/anxiety reactions, their very rare occurrence in the trial and lack of differentiation between vaccine 
and placebo groups is what one would expect in voluntary study participants (i.e., no anxiety around the 

vaccination process). If, on the other hand, these events were attributable to the vaccine product, one 
would expect the events to have occurred more frequently and to see a difference in occurrence 
frequency between participants receiving vaccine versus those receiving placebo in this large clinical trial. 

Rapporteur assessment comment: 

The large randomised placebo controlled clinical trial C4591001 (n=21,921) showed no meaningful 

differences between the vaccine and placebo groups concerning dyspnoea, palpitations, tachycardia and 

increased heart rate. 

Safety database review 

Overall Cases: Dyspnoea, Palpitations, Tachycardia and/or Heart rate increased 

Search criteria - The search of the safety database was conducted for all BNT162b2 vaccines (original and 

bivalent presentations) for cases with any of the following PTs (MedDRA v. 25.1): Dyspnoea, Palpitations, 

Tachycardia, Heart rate increased. 

The search retrieved 117,173 cases (17 CT cases and 117,156 PM cases); upon review, 6 PM cases 
involving babies were excluded from further consideration because they reflected indirect exposure 

(transplacental/trans-mammary) to vaccine. 

Clinical Trial Data 

• Number of cases: 17 (BNT162b2 [10] and Blinded therapy [7], representing 0.6% of 2724 cases 
of the total CT dataset). 

• Subjects' gender: female (8), male (9). 
• Subjects' age in years: n=17, range: 18-84, mean: 62.2, median: 64.0. 
• Country/region of incidence: US (13), Argentina (2), Israel and South Africa (1 each). 
• Number of relevant events: 17. 

• Reported relevant PTs: Dyspnoea (12), Tachycardia (3) and Palpitations (2). Out of these, only 
one occurrence of Tachycardia was considered related to BNT162b2 by the Investigator. 

• Case outcome: fatal (1), resolved (15), resolved with sequelae (1). 

Post-Authorisation Data 

PRAC ISUR assessment report 
EMA/PRAC/304118/2923 Page 43/171 

Clinical trial adverse events reported from dose 1 to 1 month after dose 2 in the placebo-controlled phase 
of the large pivotal MAH-run study (C459 1001) showed the following in placebo (N=21,921) : 

• Dyspnoea was reported in  6 (<0 .0 1%) of participants in the COMIRNATY group and 10 (<0 .01%) 
of participants in the placebo group. 

• Palpitations was reported in 6 (<0 .0 1%) of participants in the COMIRNATY group and 14 (0 . 1 %) 
of participants in the placebo group. 

• Tachycardia was reported in  13  (0 . 1%) of participants in the COMIRNATY group and 6 (<0 . 0 1%) 
of participants in the placebo group. 

• Heart rate increased was reported in  4 ( <0 .01  %) of participants in the COMIRNATY group and 2 
(<0 .0 1%) of participants in the placebo group. 

Overal l ,  these events were reported very rarely in  the pivotal cl inical trial with no meaningful difference 
between the vaccine and placebo groups. Because these events may be attributed to vaccination 
stress/anxiety reactions, their very rare occurrence in the trial and lack of differentiation between vaccine 
and placebo groups is what one would expect in voluntary study participants ( i .e . ,  no anxiety around the 
vaccination process). If, on the other hand, these events were attributable to the vaccine product, one 
would expect the events to have occurred more frequently and to see a difference in occurrence 
frequency between participants receiving vaccine versus those receiving placebo in this large cl in ical  tria l .  

Rapporteur assessment comment: 

The large randomised placebo controlled cl inica l trial C459 1001 (n=21,921) showed no meaningful 
differences between the vaccine and placebo groups concern ing dyspnoea, palpitations, tachycardia and 
increased heart rate. 

Safety database review 

Overal l  Cases: Dyspnoea, Palpitations, Tachycardia and/or Heart rate increased 

Search criteria - The search of the safety database was conducted for a l l  BNT162b2 vaccines (orig inal and 
bivalent presentations) for cases with any of the fol lowing PTs (MedDRA v. 25. 1 ) :  Dyspnoea, Pa lpitations, 
Tachycardia, Heart rate increased . 

The search retrieved 1 17,173 cases (17  CT cases and 1 17, 1 56 PM cases) ; upon review, 6 PM cases 
involving babies were excluded from further consideration because they reflected indirect exposure 
(transplacenta l/trans-mammary) to vaccine. 

Clinical Trial Data 

• Number of cases : 17 (BNT162b2 [10]  and Bl inded therapy [7], representing 0 .6% of 2724 cases 
of the total CT dataset) . 

• Subjects' gender: female (8), male (9) . 
• Subjects' age in  years: n= 17, range : 18-84, mea n :  62.2, media n :  64.0 .  
• Country/region of i ncidence: US ( 1 3),  Argentina (2), Israel and South Africa (1  each). 
• Number of relevant events : 17 .  
• Reported relevant PTs : Dyspnoea (1 2), Tachycardia (3) and Palpitations (2).  Out of these, only 

one occurrence of Tachycardia was considered related to BNT162b2 by the Investigator. 
• Case outcome : fatal (1) ,  resolved ( 1 5), resolved with sequelae (1 ) .  

Post-Authorisation Data 
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• Number of cases: 117,150 (6.6% of 1,766,357 cases of the total PM dataset). 
• MC cases (45,896), NMC cases (71,254). 

• Subjects' gender: female (82,155), male (32,550) and unknown (2445). 
• Subjects' age in years: n=110,358, range: 0.12-111, mean: 44.4, median: 43.0. 
• Country/region of incidence (≥2%): Germany (24,320), UK (14,723), France (8623), US (8498), 

Australia (7265), Netherlands (5873), Italy (5702), Japan (5426), Sweden (3575), Mexico 
(3181), Norway (2536); the remaining 27,428 cases were distributed among 100 countries. 

• Number of relevant events: 141,737. 
• Reported relevant PTs: Dyspnoea (64,781), Palpitation (35,021), Tachycardia (28,636), Heart 

rate increased (13,299). 
• Case outcome: fatal (1782), resolved/resolving (50,457), resolved with sequelae (3466), not 

resolved (48,525). 

Summary 

Cases of dyspnoea, palpitations, tachycardia and increased heart rate comprised <1% of CT cases and 
6.6% of post-authorization reports. In both the CT and PM setting, dyspnoea was the most commonly 
reported of the PTs of interest. Males and females reported the PTs equally in the CTs however, similar to 
most non-serious AEs reported spontaneously, females were more likely than males to report. 

Rapporteur assessment comment: 

Retrieved were 17 clinical trial cases and 117,150 post-marketing cases reporting dyspnoea, palpitations, 
tachycardia and/or increased heart rate. 

Dyspnoea 

Search criteria - PT: Dyspnoea. 

The search of the safety database retrieved 64,797 relevant cases (12 CT cases and 64,785 PM cases); 
upon review, 4 PM cases involving babies were excluded from further consideration because they 
reflected indirect exposure (transplacental/trans-mammary) to the vaccine. 

Clinical Trial Data 

• Number of relevant cases: 12 (BNT162b2 and Blinded therapy [6 each]). 
• Subjects' gender: female (6), male (6). 
• Subjects' age in years: n=12, range: 45-84, mean: 66.2, median: 66.5. 
• Country/region of incidence: US (10), Israel and South Africa (1 each). 
• Medical history (n=11): the reported relevant2 medical conditions included Seasonal allergy (4), 

Myocardial infarction and Obesity (3 each), Anxiety, Chronic obstructive pulmonary disease and 
Coronary artery disease (2 each), Angina pectoris, Asthma, Asthma exercise induced, Cardiac 
failure congestive, Coronary artery bypass, Dyspnoea, Myocardial ischaemia, Obstructive sleep 
apnoea syndrome, Oesophageal stenosis and Restrictive pulmonary disease (1 each). 

• COVID-19 Medical history: None. 
• Co-suspects: None. 
• Number of Dyspnoea events: 12, all assessed by investigator as unrelated to BNT162b2 or 

blinded therapy. In 11 cases, it was the only SAE reported. 
• Time to dyspnoea onset: n=11, range: 1-231 days, mean: 141.1 days, median: 152 days. 
• Duration of dyspnoea: n=9, range: 4-72 days, mean: 20.2 days, median 10 days: 
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• Number of cases : 1 1 7, 1 50 (6.6% of 1,766,357 cases of the tota l PM dataset) . 
• MC cases (45,896), NMC cases (71 ,254). 
• Subjects' gender: female (82, 155), male (32,550) and unknown (2445).  
• Subjects' age in  years: n = l l 0,358, range: 0 . 1 2- 1 1 1, mean : 44.4, media n :  43 . 0 .  
• Country/region of i ncidence (;:>:2%) : Germany (24,320), U K  (14,723), France (8623), US (8498), 

Austral ia (7265), Netherlands (5873), Ita ly (5702), Japan (5426), Sweden (3575), Mexico 
(3181),  Norway (2536) ; the remaining 27,428 cases were distributed among 100 countries. 

• Number of relevant events : 141,737.  
• Reported relevant PTs : Dyspnoea (64,781), Palpitation (35,02 1), Tachycardia (28,636), Heart 

rate increased (1 3,299) . 
• Case outcome : fatal (1782), resolved/resolving (50,457), resolved with sequelae (3466), not 

resolved (48,525).  

Summary 

Cases of dyspnoea, palpitations, tachycardia and increased heart rate comprised < 1 % of CT cases and 
6 .6% of post-authorization reports. In both the CT and PM setting, dyspnoea was the most commonly 
reported of the PTs of interest. Males and females reported the PTs equally in  the CTs however, similar to 
most non-serious AEs reported spontaneously, females were more l ikely than males to report. 

Rapporteur assessment comment: 

Retrieved were 1 7  cl in ical trial cases and 1 17, 1 50 post-marketing cases reporting dyspnoea, palpitations, 
tachycard ia and/or increased heart rate. 

Dyspnoea 

Search criteria - PT: Dyspnoea. 

The search of the safety database retrieved 64,797 relevant cases (12  CT cases and 64,785 PM cases) ; 
upon review, 4 PM cases involving babies were excluded from further consideration because they 
reflected indirect exposure (transplacenta l/trans-mammary) to the vaccine. 

Clinical Trial Data 

• Number of relevant cases : 12 (BNT162b2 and Blinded therapy [6 each]) .  
• Subjects' gender: female (6), male (6) . 
• Subjects' age in  years: n= 12, range : 45-84, mea n :  66.2, media n :  66 . 5 .  
• Country/region of i ncidence: US (10), Israel and South Africa (1  each) .  
• Medical history (n = l l ) :  the reported relevant2 medical conditions included Seasonal a l lergy (4), 

Myocard ial infarction and Obesity (3 each), Anxiety, Chronic obstructive pulmonary disease and 
Coronary artery disease (2 each), Angina pectoris, Asthma, Asthma exercise induced, Cardiac 
fa i lure congestive, Coronary artery bypass, Dyspnoea, Myocardial ischaemia, Obstructive sleep 
apnoea syndrome, Oesophageal stenosis and Restrictive pulmonary disease (1 each) .  

• COVID-19 Medical history: None. 
• Co-suspects : None. 
• Number of Dyspnoea events : 12, al l  assessed by investigator as unrelated to BNT162b2 or 

blinded therapy. In 1 1  cases, it was the only SAE reported . 
• Time to dyspnoea onset: n = l l, range: 1-23 1 days, mean : 141 . 1  days, med ia n :  152 days. 
• Duration of dyspnoea : n=9, range : 4-72 days, mea n :  20.2 days, median 10 days : 
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o 4-7 days: 3 events; 

o 8-14 days: 3 events; 

o 15-21 days: 1 event; 
o ≥22 days: 2 events. 

• Dyspnoea outcome: fatal (1), resolved/resolving (10), resolved with sequelae (1). 

This case was of a 47-year-old male in Substudy D of C4591031 in South Africa who had no reported 
medical history. He received BNT162b2 vaccine as follows: Dose 1 (17 Sep 2021), dose 2 (15 Nov 2021), 
dose 3 (28 Mar 2022), dose 4 (25 Apr 2022). He also had 3 potential COVID-19 illness visits: Visit 1 (10 
May 2022) due to moderate cough, headache and nasal congestion which resolved 12 May 2022, his 
vitals were normal and COVID-19 test was negative; Visit 2 (16 Jun 2022) due to moderate shortness of 
breath, headache, fever and sore throat which resolved on 23 Jun 2022, his nasal swab was positive for 
COVID-19; Visit 3 (17 Jul 2022) due to moderate dyspnoea especially at night, fever, sore throat which 
resolved on the same date, vitals were normal and nasal swab was negative for COVID-19. The 
participant' s first available imaging studies appear to be associated with a hospital admission in early 

October 2022 when he had a chest X-ray consistent with pulmonary oedema and an echocardiogram 
(dated 28 Sep 2022) that showed dilated cardiomyopathy with an ejection fraction of 26%. Shortly 
following admission, the participant died, and his reported cause of death was dilated cardiomyopathy 
and pulmonary oedema; no autopsy was performed. The investigator reported that it was likely the 
participant had viral myocarditis post COVID-19 infection on 16 Jun 2022; he assessed the death as not 
related to vaccine. 

Overall, there were limited reports of dyspnoea in the clinical trials during the reporting period. Most 
events occurred at least 21-days post vaccination; duration, when reported, had a wide range of 4-72 
days. The information is not supportive of dyspnoea being caused by the vaccine or the act of vaccination 
mainly due to the long latency between vaccination and dyspnoea and lack of biological plausibility. 

Post-Authorisation Data 

• Number of cases: 64,781 (BNT162b2 original [64,4746], BNT162b2 original + Omi BA.1 [164], 
BNT162b2 original + Omi BA.4/BA.5 [167]) (3.7% of 1,766,357 cases of the total PM dataset). 

• MC cases (26,455), NMC cases (38,326). 
• Subjects' gender: female (43,804), male (19,653) and unknown (1324). 
• Subjects' age in years: n=61,046, range: 0.12-111, mean: 45.2, median: 43.0. 
• Country/region of incidence (≥2%): Germany (12,294), UK (8402), US (4829), France (4486), 

Australia (4464), Netherlands (3381), Japan (3144), Italy (2877), Sweden (2022), Norway 
(1612), Malaysia (1478); the remaining 15,792 cases were distributed among 88 countries. 

• Medical history (n=28,144): 43.4% of reports contained some medical history information. The 
most frequently (≥200) reported relevant medical conditions included Asthma (4325), Drug 

hypersensitivity (2316), Seasonal allergy (2074), Hypersensitivity (1843), Food allergy (1801), 
Chronic obstructive pulmonary disease (892), Depression (787), Obesity (774), Atrial fibrillation 
(744), Anxiety (588), Dyspnoea (586), Mite allergy (574), Allergy to animal (560), Myocardial 
infarction (326), Pulmonary embolism (294), Pneumonia (256), Dust allergy (255), Anaphylactic 
reaction and Sleep apnoea syndrome (252 each), Arrhythmia (246), Myocardial ischaemia (241), 
Rhinitis allergic (233), Allergy to plants (217), Contrast media allergy (215), Allergy to chemicals 
(214) and Coronary artery disease (202). 

• COVID-19 Medical history (n=4336): COVID-19 (2615), Suspected COVID-19 (1621), Post-acute 
COVID-19 syndrome (121), SARS-CoV-2 test positive (43), COVID-19 pneumonia (40), 
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o 4-7 days: 3 events; 
o 8-14 days : 3 events; 
o 1 5-21 days : 1 event; 
o �22 days : 2 events. 

• Dyspnoea outcome : fata l ( 1 ), resolved/resolving (10), resolved with sequelae ( 1 ) .  

Th is case was of a 47-year-old male in Substudy D of C4591031 in  South Africa who had n o  reported 
medical h istory. He received BNT162b2 vaccine as fol lows : Dose 1 (17  Sep 2021), dose 2 (15  Nov 2021), 
dose 3 (28 Mar 2022), dose 4 (25 Apr 2022). He a lso had 3 potential COVID-19 i l lness visits : Visit 1 (10 
May 2022) due to moderate cough, headache and nasal congestion which resolved 12 May 2022, his 
vita ls were normal and COVID-19 test was negative; Visit 2 (16  Jun 2022) due to moderate shortness of 
breath, headache, fever and sore throat which resolved on 23 Jun 2022, his nasal swab was positive for 
COVID-19; Visit 3 (17  Jul  2022) due to moderate dyspnoea especially at night, fever, sore throat which 
resolved on the same date, vitals were normal and nasal  swab was negative for COVID-19.  The 
participant' s first available imaging studies appear to be associated with a hospital admission in early 
October 2022 when he had a chest X-ray consistent with pulmonary oedema and an echocardiogram 
(dated 28 Sep 2022) that showed di lated cardiomyopathy with an ejection fraction of 26%. Shortly 
following admission, the participant died, and his reported cause of death was d i lated cardiomyopathy 
and pulmonary oedema; no autopsy was performed . The investigator reported that it was l ikely the 
participant had viral myocarditis post COVID-19 infection on 16 Jun 2022; he assessed the death as not 
related to vaccine. 

Overal l ,  there were l imited reports of dyspnoea in the cl in ical trials during the reporting period . Most 
events occurred at least 2 1-days post vaccination ; duration, when reported, had a wide range of 4-72 
days. The information is not supportive of dyspnoea being caused by the vaccine or the act of vaccination 
mainly due to the long latency between vaccination and dyspnoea and lack of biological plausibi l ity. 

Post-Authorisation Data 

• Number of cases : 64,781 (BNT162b2 original [64,4746],  BNT162b2 original + Omi BA. 1 [ 1 64], 
BNT162b2 original + Omi BA.4/BA.5 [ 1 67]) (3.7% of 1 ,766,357 cases of the total PM dataset) . 

• MC cases (26,455), NMC cases (38,326) . 
• Subjects' gender: female (43,804), male (19,653) and unknown (1324) . 
• Subjects' age in  years: n=61,046, range: 0 . 12- 1 1 1, mean : 45.2, media n :  43 . 0 .  
• Country/region of i ncidence (�2%) : Germany (12,294), U K  (8402), US (4829), France (4486), 

Austral ia (4464), Netherlands (338 1),  Japan (3144), Italy (2877), Sweden (2022), Norway 
( 1612),  Malaysia ( 1478) ;  the remaining 1 5,792 cases were distributed among 88 countries. 

• Medical history (n=28, 144) : 43.4% of reports contained some medical history information . The 
most frequently (�200) reported relevant medical conditions included Asthma ( 4325), Drug 
hypersensitivity (2316), Seasonal a l lergy (2074), Hypersensitivity (1843), Food al lergy ( 1801),  
Chronic obstructive pulmonary disease (892), Depression (787), Obesity (774), Atria l  fibri l lation 
(744), Anxiety (588), Dyspnoea (586), M ite a l lergy (574), Allergy to animal (560), Myocard ial 
infarction (326), Pulmonary embol ism (294), Pneumonia (256), Dust a l lergy (255), Anaphylactic 
reaction and Sleep apnoea syndrome (252 each), Arrhythmia (246), Myocardial ischaemia (241), 
Rh in itis a l lergic (233), Allergy to plants (2 17), Contrast media a l lergy (215),  Allergy to chemicals 
(2 14) and Coronary artery disease (202) .  

• COVID-19 Medical h istory (n =4336) : COVID-19 (2615), Suspected COVID-19 (1621),  Post-acute 
COVID-19 syndrome (121), SARS-CoV-2 test positive (43), COVID-19 pneumonia (40),  

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 45/170 



Coronavirus infection (27), Exposure to SARS-CoV-2 (20), Asymptomatic COVID-19 (16), SARS-
CoV-2 antibody test positive (5), Coronavirus test positive (3), COVID-19 treatment and 
Occupational exposure to SARS-CoV-2 (1 each). 

• Co-suspects (n=904); the most frequently (≥10) reported co-suspects included elasomeran (143), 

COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19) and influenza vaccine (69 each), COVID-19 
vaccine (41), adalimumab (25), influenza vaccine inact SAG 4V (23), influenza vaccine inact 
SPLIT 4V and mepolizumab (21 each), treprostinil sodium (16), apixaban and macrogol (10 
each). 

• Number of Dyspnoea events: 64,781. In a relatively low number (2408) of cases, dyspnoea was 
the only event reported. 

• Dyspnoea seriousness: The event of dyspnoea was non-serious in a majority of the cases: serious 
(24,631) and non-serious (40,211). 

• Co-reported relevant PTs: the most frequently (≥5%) co-reported relevant PTs included Fatigue 

(18,413), Headache (15,521), Chest pain (13,629), Pyrexia (11,477), Dizziness (10,976), 
Palpitations (9378), Nausea (8380), Chest discomfort (8276), Myalgia (7792), Malaise (7508), 
Tachycardia (6808), Cough (6552), Chills (6389), Asthenia (6278), Arthralgia (5823), Vaccination 
site pain (5008), Pain in extremity (4805), Pain (4704), Paraesthesia (3720). 

• Dyspnoea time to onset: n=46,764, range: <24 hours to 738 days, mean: 8.7, median: 1 day: 
o <24 hours: 16,561 events (107 of which had a fatal outcome); 
o 1 day: 10,061 events (116 of which had a fatal outcome); 
o 2-3 days: 6937 events (114 of which had a fatal outcome); 
o 4-7 days: 4825 events (89 of which had a fatal outcome); 
o 8-14 days: 3211 events (73 of which had a fatal outcome); 
o 15-21 days: 1486 events (34 of which had a fatal outcome); 
o ≥22 days: 3672 events (151 of which had a fatal outcome. 

• Dyspnoea duration: n=8105, range: <24 hours to 607 days, mean: 17.8 days, median: 2 days: 
o <24 hours: 2607 events; 
o 1-7 days: 3545 events; 
o 8-14 days: 573 events; 

o 15-21 days: 268 events; 
o ≥22 days: 1112 events; 

o 22-30 days (170); 31-60 days (311); 61-120 days (256); 121-239 days (259); 240-607 
days (116). 

• Event (Dyspnoea) outcome: fatal (896), resolved/resolving (26,659), resolved with sequelae 
(1662), not resolved (20,630), and unknown (15,413). 

Fatal cases: Of 1587 PM fatal cases, 896 cases recorded a fatal outcome for the event dyspnoea. Where a 
cause of death was reported, the most frequently reported causes of death (≥45 cases) included 

Dyspnoea as the sole cause of death (69), Pyrexia (137), Cough (90), Cardiac arrest (75), Malaise (69), 
COVID-19 (68), Fatigue and Pulmonary embolism (62 each), Chest pain and Pneumonia (60 each), 
Cardiac failure and Death (57 each), Oxygen saturation decreased (56 each), Vomiting (50) and Asthenia 
(49). 

Medical history was provided in 578 out of 896 fatal cases. Significant cardiac medical conditions 
(including mainly cardiac arrhythmias, coronary artery disorders and heart failures) were reported in 222 
cases and significant respiratory disorders (including mainly bronchial disorders [excluding neoplasms], 
respiratory disorders NEC and lower respiratory disorders [excluding obstructions and infections]) were 
reported in 193 cases; the most frequently (>15) reported single medical conditions included COPD (78), 
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Coronavirus infection (27), Exposure to SARS-CoV-2 (20), Asymptomatic COVID-19 (16), SARS­
CoV-2 antibody test positive (5), Coronavirus test positive (3), COVID-19 treatment and 
Occupational exposure to SARS-CoV-2 (1 each) .  

• Co-suspects (n =904); the most frequently (210) reported co-suspects included elasomeran ( 143), 
COVID-19 vaccine N RW AD (CHADOXl NCOV-19) and influenza vaccine (69 each), COVID-19 
vaccine (41), adal imumab (25), influenza vaccine inact SAG 4V (23), influenza vaccine inact 
SPLIT 4V and mepolizumab (21 each),  treprostin i l  sodium (16), apixaban and macrogol (10  
each) .  

• Number of Dyspnoea events : 64,78 1 .  In a relatively low number (2408) of cases, dyspnoea was 
the only event reported . 

• Dyspnoea seriousness : The event of dyspnoea was non-serious in a majority of the cases: serious 
(24,631) and non-serious (40,211) .  

• Co-reported relevant PTs : the most frequently (25%) co-reported relevant PTs included Fatigue 
( 18,413), Headache ( 15,521), Chest pain (13,629), Pyrexia ( 1 1,477), Dizziness (10,976), 
Palpitations (9378), Nausea (8380), Chest d iscomfort (8276), Myalgia (7792), Malaise (7508), 
Tachycardia (6808), Cough (6552), Chi l ls (6389), Asthenia (6278), Arthralgia (5823), Vaccination 
site pain (5008), Pain  in extremity (4805), Pa in (4704), Paraesthesia (3720). 

• Dyspnoea time to onset: n=46,764, range : < 24 hours to 738 days, mea n :  8 .7, med ia n :  1 day : 
o < 24 hours: 16,561 events (107 of which had a fatal outcome) ; 
o 1 day : 10,061 events ( 1 1 6  of which had a fatal outcome); 
o 2-3 days: 6937 events ( 1 14 of which had a fatal outcome); 
o 4-7 days: 4825 events (89 of which had a fatal outcome); 
o 8-14 days : 3211  events (73 of which had a fatal outcome); 
o 15-21 days : 1486 events (34 of which had a fata l outcome); 
o 222 days : 3672 events (151  of which had a fata l outcome. 

• Dyspnoea duration : n=8105, range: <24 hours to 607 days, mean : 17 .8 days, media n :  2 days : 
o < 24 hours :  2607 events; 
o 1-7 days: 3545 events; 
o 8-14 days : 573 events; 
o 15-21 days : 268 events; 
o 222 days : 1 1 12 events; 
o 22-30 days ( 170) ; 3 1-60 days (3 1 1) ;  61- 120 days (256) ; 121-239 days (259); 240-607 

days (1 16). 
• Event (Dyspnoea) outcome : fata l (896), resolved/resolving (26,659), resolved with sequelae 

( 1662), not resolved (20,630), and unknown ( 15,413) .  

Fatal cases : Of 1587 PM fatal cases, 896 cases recorded a fatal outcome for the event dyspnoea. Where a 
cause of death was reported, the most frequently reported causes of death (245 cases) included 
Dyspnoea as the sole cause of death (69), Pyrexia (137), Cough (90), Cardiac arrest (75), Mala ise (69), 
COVID-19 (68), Fatigue and Pulmonary embol ism (62 each), Chest pain and Pneumonia (60 each),  
Cardiac fai lure and Death (57 each), Oxygen saturation decreased (56 each), Vomiting (50) and Asthenia 
(49). 

Medical history was provided in 578 out of 896 fata l cases. Sign ificant cardiac medical cond itions 
(including main ly cardiac arrhythmias, coronary artery disorders and heart fai lures) were reported in 222 
cases and significant respiratory disorders (including mainly bronchial disorders [excluding neoplasms], 
respiratory disorders NEC and lower respiratory disorders [excluding obstructions and infections]) were 
reported in 193 cases; the most frequently (> 15) reported single medica l  conditions included COPD (78), 
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Atrial fibrillation (70), Cardiac failure (57), Myocardial ischaemia (36), Asthma (35), Obesity (32), COVID-
19 (27), Myocardial infarction (23), Pneumonia (20), and Tobacco user (18). 

Dyspnoea Duration and Time to Onset 

Duration of dyspnoea was calculable for 8105 events; the distribution of the duration values is shown in 

Figure 1 (not reproduced here). About 65% of the events (5275 out of 8105) lasted between 0 and 3 
days and about 86% of the events (6993 out of 8105) lasted between 0 and 21 days. The mean is 17.8 

days and the median is 2 days with a range between 0 and 607 days. 

To focus on reports of dyspnoea least likely to be vaccination related stress responses, further analysis 

concentrated on the 2030 cases (2037 Dyspnoea events) with TTO between 2 and 21 days after 
vaccination for which duration could be calculated. 

The most commonly experienced TTO from vaccination for the 2030 subjects was within 2-3 days of 

vaccination followed by 4-7 days. The 2037 events of dyspnoea were grouped into the following duration 
ranges: 

• Less than 1 day (296), 
• 1 to 7 days (814), 
• 8 to 14 days (246), 
• 15 to 21 days (134), and 
• ≥22 days (547). 

Figure 2 shows duration of dyspnoea by the TTO subgroups. Whether dyspnoea occurred within 2-3 days 
or 4-7 days of vaccination, the duration of dyspnoea was limited to 1-7 days in most subjects. 

Figure 2. Duration of Dyspnoea Events with TTO between 2 and 21 Days 
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Atrial  fibri l lation (70), Cardiac fai lure (57), Myocard ial ischaemia (36), Asthma (35), Obesity (32), COVID-
19 (27), Myocardial i nfarction (23), Pneumonia (20), and Tobacco user ( 18).  

Dyspnoea Duration and Time to Onset 

Duration of dyspnoea was ca lculable for 8105 events; the distribution of the duration values is shown in 
Figure 1 (not reproduced here).  About 65% of the events (5275 out of 8 105) lasted between O and 3 
days and about 86% of the events (6993 out of 8105) lasted between O and 21  days. The mean is 17 .8 
days and the median is 2 days with a range between O and 607 days. 

To focus on reports of dyspnoea least l ikely to be vaccination related stress responses, further analysis 
concentrated on the 2030 cases (2037 Dyspnoea events) with TTO between 2 and 21 days after 
vaccination for which duration cou ld be calcu lated. 

The most commonly experienced TTO from vaccination for the 2030 subjects was with in 2-3 days of 
vaccination followed by 4-7 days. The 2037 events of dyspnoea were grouped into the fol lowing duration 
ranges: 

• Less than 1 day (296), 
• 1 to 7 days (814), 
• 8 to 14 days (246), 
• 15  to 21  days (134), and 
• ;::,22 days (547) . 

Figure 2 shows duration of dyspnoea by the TTO subgroups. Whether dyspnoea occurred with in 2-3 days 
or 4-7 days of vaccination, the duration of dyspnoea was l imited to 1-7 days in most subjects. 

Figure 2. Duration of Dyspnoea Events n·itb TTO between 2 and 21 Days 
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Co-Reported Events 

Among the 16,406 dyspnoea cases with TTO between 2 and 21 days, the top 15 co-reported events for 
each duration are provided in Table 1 (not reproduced here). The co-reported events are similar across 

the different duration ranges and mostly reflect local and systemic reactogenicity events. 

Similarly, in the subset of 2030 cases with TTO 2-21 days, an event outcome of resolved/resolved with 
sequelae and a calculable duration, the co-reported events are largely reactogenicity events as shown in 
Table 2. 

Table 2. Dyspuoea Events (u = 2034) with TTO 2-21 Days and a Duration Value: 
Co-reported Events by Duration Range 

PTs Duration 
Less than 1 Day 1-7 Days 8-14 Days 15-21 Days ?22 Days All 

Chest pain 3S 13. 45 16 48 2 , 

Fativae 9 12 -., 5 16 119 231 
Clie,,t discomfort 1! S2 2S 19 63 210 
Palpitations 21 (59 24 17 76, 217 
Headache 15 79 31 14 56 19.5 
Dizziness 25 46 12 11 75 169 
Tachycardia. 22 56 14 15 56. 163 
Pyrexia 17 75 17 5 18 132 
4 17bythinia 4 21 15 10 '' 127 
Co-:__li 11 40 15 13 33 112 
Asthenia 3 35 10 13 47 10! 
Nausea 15 49 14 20 115 
Myalgia 5 49 13 5 29 101 
.Malai,„e 13 36 12 6 24 91 
Chill:, 14 41 6 4 9 74 

Overall, most post-authorization reports of dyspnoea were non-serious and not medically confirmed. 
Dyspnoea was reported to occur for a wide range of days following vaccination, but the majority of the 

cases were within 1 week of vaccination and lasted a week or less. Dyspnoea was rarely the only AE 
reported in a case and some of the commonly co-reported events are events that may precipitate 
dyspnoea (e.g., fatigue, chest pain, tachycardia, cough). In the cases providing medical history, 

conditions that often have dyspnoea as a symptom were the most frequently reported (e.g., asthma, 

seasonal allergies, other hypersensitivities, COPD, obesity). 

MAH's conclusion 

Overall, the analysis of CT data for the event of dyspnoea does not support a causal association with 
vaccination based on the very low numbers reported during the placebo-controlled portion of the study 

and the lack of differentiation between the vaccine and placebo groups. The PM data is more difficult to 
evaluate, however, while most cases of dyspnoea occur within 1 week of vaccination and last up to 1 
week, there is not a dominant trend in the parameters of the PM cases that allow better characterization 

of the event. Furthermore, a mechanism by which the vaccine could cause dyspnoea is not evident, 
rather the most commonly reported medical histories, including various respiratory and allergic 
conditions, cardiac conditions and obesity) and/or co-reported events that may have dyspnoea as a 

symptom are a more likely explanation for the dyspnoea reported. 

Rapporteur assessment comment: 

Concerning dyspnoea, retrieved were 12 clinical trial cases and 64,781 post-marketing cases. 
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Co-Reported Events 

Among the 16,406 dyspnoea cases with TTO between 2 and 2 1  days, the top 15  co-reported events for 
each duration are provided in Table 1 (not reproduced here). The co-reported events are similar across 
the different duration ranges and mostly reflect local and systemic reactogenicity events. 

Simi larly, in the subset of 2030 cases with TTO 2-21 days, an event outcome of resolved/resolved with 
sequelae and a calculable duration, the co-reported events are largely reactogenicity events as shown in  
Table 2 .  

Table 2 .  Dyspnoea Events (n  = 2034) with TTO 2-21 Days and a Duration Value: 
Co-reported Events by Duration Range 

PTs Duration 

Les, than 1 Dav 1-7 Dav; 8-14 DaY, 15-21 Dav, 2':22 Davs All 
Chest pain 38 BO 45 1 6  48 277 

Fatigue 9 62 25 16 119 23 1 

Chest discomfort 18  82 28 19  63 210 

Palpitation, 2 1  69 24 17 76 207 

Headache 1 5  79 3 1  14  56 195 
Dizzine,, 25 46 12  1 1  75 169 

Tachvcardin 22 56 14  15  56 163 

Pyrexia p ,' 75 1 7  5 1 8  1 3 2  

Arrlrvlhmfo 4 21 1 5  10 77 I""' 
.;;... /  

Cough H 40 1 5  1 3  33 1 12 

Asthenfa 3 35 10 1 3  47 108 

Nausea 1 5  49 14  7 20 105 

lvivalgia 5 49 13 5 29 101 

]'vfalaise B 36 12 6 24 9 1  
Chills 14 41 6 4 9 74 

Overal l ,  most post-authorization reports of dyspnoea were non-serious and not medically confirmed . 
Dyspnoea was reported to occur for a wide range of days fol lowing vaccination, but the majority of the 
cases were within 1 week of vaccination and lasted a week or less. Dyspnoea was rarely the only AE 
reported in a case and some of the commonly co-reported events are events that may precipitate 
dyspnoea (e.g . ,  fatigue, chest pain, tachycardia, cough) .  In the cases providing medical history, 
conditions that often have dyspnoea as a symptom were the most frequently reported (e.g . ,  asthma, 
seasonal a l lerg ies, other hypersensitivities, COPD, obesity) . 

MAH's conclusion 

Overal l ,  the ana lysis of CT data for the event of dyspnoea does not support a causal association with 
vaccination based on the very low numbers reported during the placebo-control led portion of the study 
and the lack of d ifferentiation between the vaccine and placebo groups. The PM data is more difficult to 
evaluate, however, while most cases of dyspnoea occur with in 1 week of vaccination and last up to 1 
week, there is not a dominant trend in the parameters of the PM cases that a l low better characterization 
of the event. Furthermore, a mechanism by which the vaccine could cause dyspnoea is not evident, 
rather the most commonly reported medical histories, including various respiratory and al lergic 
conditions, cardiac conditions and obesity) and/or co-reported events that may have dyspnoea as a 
symptom are a more l ikely explanation for the dyspnoea reported. 

Rapporteur assessment comment: 

Concerning dyspnoea, retrieved were 12  cl inical trial cases and 64,781 post-marketing cases. 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 48/170 



Clinical trial data 

The 12 clinical trial cases were all considered unrelated to Comirnaty or blinded therapy. 

Post-marketing 

Duration of dyspnoea was available for 8,105 (12.5%) of the total 64,781 events, and analysis 

concentrated on the 2,030 cases least likely to be vaccination related stress responses (2,037 dyspnoea 
events [3.1%]) with TTO between 2 and 21 days after vaccination. If dyspnoea occurred within 2-3 days 
or 4-7 days of vaccination (most commonly experienced TTO), the duration of dyspnoea was limited to 1-
7 days in most cases (n=1,110 [54.7%]). 

There were 547 (26.9%) of the 2,037 events reporting a duration of ≥22 days of which a detailed 

evaluation was not provided by the MAH. This could be accepted because 547 events are a relative low 
number of dyspnoea reports compared to the background incidence and high Comirnaty exposure and 
therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause dyspnoea is not evident. 

Based on the data provided, no new important information could be identified concerning dyspnoea. 
There is not sufficient evidence to conclude a causal association between dyspnoea and Comirnaty 
exposure. 

Palpitations 

Search criteria - PTs: Palpitations. The search retrieved 35,023 cases (2 CT cases and 35,021 PM cases). 

Clinical Trial Data 

• Number of relevant cases: 2 (BNT162b2). 
• Subjects' gender: female (1), male (1). 
• Subjects' age in years: n=2, both aged 56 years. 
• Country/region of incidence: Argentina (2). 
• Medical history (n=2): the reported relevant medical conditions included Angina unstable, 

Angioplasty, Aortic bypass, Asthma, Cardiac ablation, Insomnia, Salpingo-oophorectomy bilateral, 
Stent placement and Ventricular extrasystoles (1 each). 

• COVID-19 Medical history: None. 
• Co-suspects: None. 
• Number of Palpitations events: 2, both assessed by investigator as unrelated to BNT162b2. 
• Palpitations time to onset: n=2, 38 and 87 days, respectively. 
• Palpitations duration: n=2, 2 and 7 days, respectively. 
• Palpitations outcome: resolved (2). 

Palpitations in these 2 clinical trials occurred at least 21-days post vaccination; and duration, had a range 
of 2-7 days. The information is not supportive of palpitations being caused by the vaccine or the act of 
vaccination. 

Post-Authorisation Data 

• Number of cases: 35,021 (BNT162b2 original [34,887], BNT162b2 original + Omi BA.1 [67], 
BNT162b2 original + Omi BA.4/BA.5 [74]) (2.0% of 1,766,357 cases of the total PM dataset). 

• MC cases (12,351), NMC cases (22,670). 
• Subjects' gender: female (25,317), male (8923) and unknown (781). 
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Clinical trial data 

The 12 cl in ical trial cases were a l l  considered unrelated to Comirnaty or blinded therapy. 

Post-marketing 

Duration of dyspnoea was available for 8,105 (12 .5%) of the tota l 64,781 events, and analysis 
concentrated on the 2,030 cases least l ikely to be vaccination related stress responses (2,037 dyspnoea 
events [3 . 1%]) with TTO between 2 and 21 days after vaccination . If dyspnoea occurred with in 2-3 days 
or 4-7 days of vaccination (most commonly experienced TTO), the duration of dyspnoea was l imited to 1-
7 days in most cases (n= l , 110  [54.7%]) .  

There were 547 (26.9%) of the 2,037 events reporting a duration of  :?:22 days of which a detai led 
evaluation was not provided by the MAH . Th is could be accepted because 547 events are a relative low 
number of dyspnoea reports compared to the background incidence and high Comirnaty exposure and 
therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause dyspnoea is not evident. 

Based on the data provided, no new important information could be identified concern ing dyspnoea . 
There is not sufficient evidence to conclude a causal association between dyspnoea and Comirnaty 
exposure. 

Palpitations 

Search criteria - PTs : Pa lpitations. The search retrieved 35,023 cases (2 CT cases and 35,021 PM cases) . 

Clinical Trial Data 

• Number of relevant cases : 2 (BNT162b2) . 
• Subjects' gender: female (1) ,  male (1 ) .  
• Subjects' age in years: n=2, both aged 56 years. 
• Country/region of incidence : Argentina (2). 
• Medical history (n=2) :  the reported relevant medical conditions included Angina unstable, 

Angioplasty, Aortic bypass, Asthma, Cardiac ablation, Insomnia, Salpingo-oophorectomy bi latera l ,  
Stent placement and Ventricular extrasystoles (1  each). 

• COVID-19 Medical history: None. 
• Co-suspects : None. 
• Number of Pa lpitations events : 2, both assessed by investigator as unrelated to BNT162b2. 
• Palpitations time to onset : n=2,  38 and 87 days, respectively. 
• Palpitations duration : n=2,  2 and 7 days, respectively. 
• Palpitations outcome: resolved (2). 

Palpitations in  these 2 cl in ical  trials occurred at least 2 1-days post vaccination ; and duration, had a range 
of 2-7 days. The information is not supportive of palpitations being caused by the vaccine or the act of 
vaccination . 

Post-Authorisation Data 

• Number of cases : 35,021 (BNT162b2 original [34,887], BNT162b2 orig inal + Omi BA. 1 [67], 
BNT162b2 original + Omi BA.4/BA.5 [74]) (2.0% of 1,766,357 cases of the tota l PM dataset) . 

• MC cases (12,351),  NMC cases (22,670) . 
• Subjects' gender: female (25,317), male (8923) and unknown (781) .  
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• Subjects' age in years: n=32,723, range: 0.17-109, mean: 42.8, median: 41.0. 
• Country/region of incidence (≥2%): UK (6900), Germany (5969), Australia (2832), Netherlands 

(2195), France (2181), US (2008), Japan (1892), Sweden (1285), Austria (848), Malaysia (847); 
the remaining 8066 cases were distributed among 69 countries. 

• Medical history (n=14,108): the most frequently (≥200) reported relevant medical conditions 

included Hypothyroidism (592), Palpitations (466), Depression (336), Atrial fibrillation (278), 
Arrhythmia (202). 

• COVID-19 Medical history (n=2484): COVID-19 (1304), Suspected COVID-19 (1162), Post-acute 
COVID-19 syndrome (58), SARS-CoV-2 test positive (22), Asymptomatic COVID-19, Coronavirus 
infection and COVID-19 pneumonia (8 each), Exposure to SARS-CoV-2 (6), SARS-CoV-2 antibody 
test positive (3), COVID-19 treatment and Occupational exposure to SARS-CoV-2 (1 each). 

• Co-suspects (n=269): the most frequently (≥5) co-suspects included elasomeran (81), influenza 

vaccine (26), COVID-19 vaccine NRVV AD (CHADOX1 NCOV-19) (22), COVID-19 vaccine (16), 
levothyroxine sodium (8), adalimumab and influenza vaccine inact SPLIT 4V (6 each), hepatitis A 
vaccine, ibuprofen, and ramipril (5 each). 

• Number of Palpitations events: 35,021. In 1935 cases it was the only event reported. 
• Palpitations seriousness: serious (11,762) and non-serious (23,283). 
• Co-reported relevant PTs: the most frequently (≥5%) co-reported relevant PTs included Fatigue 

(9959), Dyspnoea (9378), Headache (8441), Dizziness (7478), Chest pain (7135), Tachycardia 
(5279), Pyrexia (4903), Nausea (4860), Chest discomfort (4320), Malaise (4283), Myalgia 
(3713), Chills (3308), Arthralgia (2847), Asthenia (2718), Pain in extremity (2686), Vaccination 
site pain (2663), Heart rate increased (2624), Paraesthesia (2557), Arrhythmia (2088), Pain 
(2018), Hypoaesthesia (1956), Myocarditis (1952), Off label use (1802). 

• Palpitations Time to onset: n=24,433, range: <24 hours to 417 days, mean: 6.8, median: 1 day. 
o <24 hours: 9643 events (6 of which had a fatal outcome); 
o 1 day: 4992 events (2 of which had a fatal outcome); 
o 2-3 days: 3365 events (3 of which had a fatal outcome); 
o 4-7 days: 2459 events (3 of which had a fatal outcome); 
o 8-14 days: 1646 events (2 of which had a fatal outcome); 
o 15-21 days: 734 events (1 of which had a fatal outcome); 
o ≥22 days: 1594 events (2 of which had a fatal outcome). 

• Palpitations duration: n=5058, range: <24 hours to 544 days, mean: 16.3 days, median: 1 day. 
o <24 hours: 1743 events; 
o 1-7 days: 2198 events; 
o 8-14 days: 309 events; 

o 15-21 days: 164 events; 
o ≥22 days: 644 events. 

• Palpitations outcome: fatal (30), resolved/resolving (15,061), resolved with sequelae (768), not 
resolved (11,586), and unknown (8021). 

Fatal cases: the most frequently reported causes of death (≥3 cases) in these 30 fatal cases included 

Palpitations (25), Dyspnoea (11), Syncope (7), Chest pain, Myocardial infarction and Pyrexia (6 each), 
Fatigue, Myocarditis and Tachycardia (5 each), Cardiac arrest and Death (4 each), Chest discomfort, 
Hyperhidrosis and Pulmonary embolism (3 each). When the medical history was provided (16 cases), 
significant medical conditions reported included Coronary artery disease and Depression (2 each), Angina 
pectoris, Aortic valve stenosis, Arteriosclerosis coronary artery, Atrial fibrillation, Cardiac failure, 
Cardiomyopathy, Cardiovascular disorder, Coronary arterial stent insertion, Coronary artery stenosis, 
Mitral valve incompetence, Myocardial infarction, Palpitations. 
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• Subjects' age in  years: n= 32,723, range: 0 . 17- 109, mean : 42.8, media n :  41 .0 .  
• Country/region of incidence (22%) : UK (6900), Germany (5969), Austra l ia (2832), Netherlands 

(2195), France (2181), US (2008), Japan ( 1892), Sweden (1285), Austria (848), Malaysia (847); 
the remaining 8066 cases were distributed among 69 countries. 

• Medical history (n= 14,108) : the most frequently (?:200) reported relevant medical conditions 
included Hypothyroidism (592), Palpitations (466), Depression (336), Atria l  fibri l lation (278), 
Arrhythmia (202) . 

• COVID-19 Medical h istory (n=2484) : COVID-19 (1304), Suspected COVID-19 (1 162), Post-acute 
COVID-19 syndrome (58), SARS-CoV-2 test positive (22), Asymptomatic COVID-19, Coronavirus 
infection and COVID-19 pneumonia (8 each),  Exposure to SARS-CoV-2 (6),  SARS-CoV-2 antibody 
test positive (3), COVID-19 treatment and Occupational exposure to SARS-CoV-2 (1 each) .  

• Co-suspects (n =269) : the most frequently (25) co-suspects included elasomeran (81), influenza 
vaccine (26), COVID-19 vaccine N RW AD (CHADOXl NCOV- 19) (22), COVID-19 vaccine (16), 
levothyroxine sodium (8), ada l imumab and influenza vaccine inact SPLIT 4V (6 each), hepatitis A 
vaccine, ibuprofen, and ramipril (5 each) .  

• Number of Pa lpitations events : 35,02 1 .  In 1935 cases it was the only event reported. 
• Palpitations seriousness : serious ( 1 1,762) and non-serious (23,283) . 
• Co-reported relevant PTs : the most frequently (?:5%) co-reported relevant PTs included Fatigue 

(9959), Dyspnoea (9378), Headache (8441), Dizziness (7478), Chest pain (7135), Tachycard ia 
(5279), Pyrexia (4903), Nausea (4860), Chest discomfort (4320), Malaise (4283), Myalgia 
(3713), Chil ls (3308), Arthra lgia (2847), Asthenia (2718), Pain  in  extremity (2686), Vaccination 
site pain (2663), Heart rate increased (2624), Paraesthesia (2557), Arrhythmia (2088), Pain  
(2018), Hypoaesthesia ( 1956), Myocarditis (1952), Off label use (1802) . 

• Palpitations Time to onset : n=24,433, range : <24 hours to 417 days, mean : 6.8,  media n :  1 day. 
o <24 hours: 9643 events (6 of which had a fatal outcome); 
o 1 day : 4992 events (2 of which had a fatal outcome); 
o 2-3 days: 3365 events (3 of which had a fatal outcome) ; 
o 4-7 days: 2459 events (3 of which had a fatal outcome) ; 
o 8-14 days : 1646 events (2 of which had a fatal outcome) ; 
o 15-21 days : 734 events ( 1  of which had a fatal outcome); 
o 222 days : 1594 events (2 of which had a fatal outcome) . 

• Palpitations duration : n = 5058, range: <24 hours to 544 days, mean : 16 .3  days, media n :  1 day. 
o <24 hours: 1 743 events; 
o 1-7 days: 2 198 events; 
o 8-14 days : 309 events; 
o 15-21 days : 164 events; 
o 222 days : 644 events. 

• Palpitations outcome : fatal (30), resolved/resolving (15,061), resolved with sequelae (768), not 
resolved ( 1 1,586), and unknown (8021) .  

Fatal cases : the most frequently reported causes of  death (23 cases) i n  these 30 fata l cases included 
Palpitations (25), Dyspnoea (1 1), Syncope (7), Chest pain, Myocardial infarction and Pyrexia (6 each), 
Fatigue, Myocarditis and Tachycard ia (5 each),  Cardiac arrest and Death (4 each),  Chest discomfort, 
Hyperhidrosis and Pulmonary embolism (3 each) .  When the medical history was provided ( 16 cases), 
sign ificant medical cond itions reported included Coronary artery disease and Depression (2 each), Angina 
pectoris, Aortic valve stenosis, Arteriosclerosis coronary artery, Atria l  fibri l lation, Cardiac fa i lure, 
Cardiomyopathy, Cardiovascu lar disorder, Coronary arterial stent i nsertion, Coronary artery stenosis, 
M itral valve incompetence, Myocardial infarction, Pa lpitations. 
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Palpitations Duration and Time to Onset 

The distribution of the duration values of palpitations (5058 events) is shown in Figure 3 (not reproduced 

here). About 68% of the events (3433 out of 5058) lasted between 0 and 3 days and about 87% of the 
events (4414 out of 5058) lasted between 0 and 21 days. The mean is 16.3 days and the median is 1 day 

with a range between 0 and 544 days. 

To focus on palpitations less likely to be stress-related reaction, further analysis concentrated on the 
1187 cases (1192 Palpitations events) with TTO between 2 and 21 days after vaccination, for which 

duration can be evaluated. 

The most common TTO from vaccination for the 1187 cases was within 2-3 days of vaccination followed 

by 4-7 days. The 1192 events of the palpitations were grouped into the following duration ranges: 

• Less than 1 day (194), 
• 1 to 7 days (481), 
• 8 to 14 days (125), 

• 15 to 21 days (84), and 
• ≥22 days (308). 

Figure 4 shows duration of palpitations by the TTO subgroups. Whether palpitations occurred within 2-3 
days or 4-7 days of vaccination, the duration of palpitations is limited to 1-7 days in most subjects. 

Figure 4. Duration of Palpitations Events with TTO between 2 and 21. Days 
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Co-Reported Events 

Among the 8181 cases15 with TTO between 2 and 21 days, the top 15 co-reported events for each 

duration are provided in Table 3 (not reproduced here). The co-reported events are similar across the 
different duration ranges and mostly reflect local and systemic reactogenicity events. 
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Palpitations Duration and Time to Onset 

The distribution of the duration va lues of palpitations (5058 events) is shown in  Figure 3 (not reproduced 
here). About 68% of the events (3433 out of 5058) lasted between 0 and 3 days and about 87% of the 
events (4414 out of 5058) lasted between 0 and 2 1  days. The mean is 16.3 days and the median is 1 day 
with a range between 0 and 544 days. 

To focus on palpitations less l ikely to be stress-related reaction, further analysis concentrated on the 
1 187 cases ( 1 192 Pa lpitations events) with TTO between 2 and 21 days after vaccination, for which 
duration can be evaluated . 

The most common TTO from vaccination for the 1 187 cases was within 2-3 days of vaccination fol lowed 
by 4-7 days. The 1 192 events of the palpitations were grouped into the fol lowing duration ranges: 

• Less than 1 day (194), 
• 1 to 7 days (481),  
• 8 to 14 days (125), 
• 15  to 2 1  days (84), and 
• �22 days (308) . 

Figure 4 shows duration of palpitations by the TTO subgroups. Whether palpitations occurred within 2-3 
days or 4-7 days of vaccination, the duration of palpitations is l imited to 1-7 days in most subjects. 

Figun 4. Duration of Palpitations Events ·with TTO between 2 and 21 Days 
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Among the 8181 cases15  with TTO between 2 and 2 1  days, the top 15  co-reported events for each 
duration are provided in Table 3 (not reproduced here). The co-reported events are simi lar across the 
different duration ranges and mostly reflect loca l and systemic reactogenicity events. 
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Similarly, in the subset of 1187 cases with TTO 2-21 days, an event outcome of resolved/resolved with 
sequelae and a calculated duration, the co-reported events are largely reactogenicity events (consistent 

with the larger group of subjects [8181 cases]). 

Table 4. Palpitations Events (n = 1190) with TTO 2-21 Days and a Duration Value: 
Co-reported Events by Duration Range 

PTs Duration 
Less than 1 Day I 1-7 Days I 8-14 Da3,,s 15-21 Days: _22 Days AFI 

Dyspnoea 24 69 I 15 20 76 .214 
Fatigue 8. 73 I 24 14 174 
Headache 14 102 20 r 30 171 
Dizziness 23 41 13 11 4:8 136 
Chesi i_aiii. 14 58 17 7 31 127 
. 1 i u1i: 7 26 10 17 66 126 
-Nausea 12, 71 17 19 124 
Tachycardia. 12 29 11 13 49 114 

11 88 4 •-.) — 8 113 
Malaise 11 50 7 8 20 
Chest discomfort 1ii 35 13 14 -, -, 94 
Chill,: 17 61 4 1 3 86, 
'1`,-;,1uia 3 51 9 3 18 84 
,: a c: c i n a tio n site pain 3 5 3 4 67 

Pail esthesia. 7 15 3 6.. 24 rot 

Overall, most post-authorization reports of palpitations were non-serious and not medically confirmed. 

Palpitations was reported to occur over a wide range of days following vaccination, but most of the cases 
were within 1 week of vaccination and lasted a week or less. Palpitations was rarely the only AE reported 

in a case and some of the commonly co-reported events are events that may precipitate dyspnoea (e.g., 
fatigue, chest pain, heartrate increased, arrhythmia). In the cases providing medical history, conditions 
were described that are likely to have palpitations reported as a symptom (e.g., arrhythmias) and in fact 
many individuals reported palpitations in their medical histories. 

MAH's conclusion 

Overall, the analysis of CT data for the event of palpitations does not support a causal association with 
vaccination based on the very low numbers reported during the placebo controlled portion of the study 

and the failure for the vaccine group to differ from the placebo group. In the PM data, most reports of 
palpitations are described as occurring within 1 week of vaccination and lasting <1 week. There is not a 

dominant trend in the PM cases from which to better characterize the event apart from the observation 
that many of the co-reported events and/or medical histories provided may precipitate palpitations. 

Furthermore, a mechanism by which the vaccine could cause palpitations is not evident. 

Rapporteur assessment comment: 

Concerning palpitations, retrieved were 2 clinical trial cases and 35,021 post-marketing cases. 

Clinical trial data 

The 2 clinical trial cases were both considered unrelated to Comirnaty. 

Post-marketing 

Duration of palpitations was available for 5,058 (14.4%) of the total 35,021 events, and analysis 
concentrated on the 1,187 cases least likely to be vaccination related stress responses (1,192 palpitations 

events [3.4%]) with TTO between 2 and 21 days after vaccination. If palpitations occurred within 2-3 
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Simi larly, in the subset of 1 187 cases with TTO 2-21 days, an event outcome of resolved/resolved with 
sequelae and a calculated duration, the co-reported events are largely reactogenicity events (consistent 
with the larger group of subjects [8181 cases]) .  

Table 4 .  Palpitations Events (n = l l 90) ,,,ifh TTO 2-21  Days and  a Duration Value: 
Co-reported Events by Duration Range 

PT� Duration 
Less than 1 Day 1-7 Days 8-14 Dan 15-21 Davs c>:22 Davs All 

Dv,pnoea 24 69 25 20 76 214 

fatigue 8 '73 24 14 5 5  1 74 

Headache 14  102 20 5 30 1 7 1  

Dizziness ' l  l 
,;_j 41 13  1 1  48 136 

Chest JJain 14  58 17  .., 
I 3 1  127 

i\:!Th-vdunia 7 26 10 17  66 126 

Nmisea 12  n 17  5 19  1 24 

Tm::hycardia 12  29 H 13 49 1 14 

Pvrexia 1 1  88 4 2 8 1 13 

:tvfafai-,e 1 1  50 i 8 20 96 
Chest di,comfo11 1 0  35 B 14 22 94 
Chill,, l ..,  / 61 4 l 3 86 

Myalgia 3 51 9 3 1 8  84 
Vaccination ,ite pain 3 57 3 4 67 

Paraesthe'>ia 7 15 3 6 24 55 

Overal l ,  most post-authorization reports of palpitations were non-serious and not medica l ly confirmed . 
Palpitations was reported to occur over a wide range of days fol lowing vaccination, but most of the cases 
were with in 1 week of vaccination and lasted a week or less. Pa lpitations was rarely the only AE reported 
in a case and some of the commonly co-reported events are events that may precipitate dyspnoea (e .g . ,  
fatigue, chest pain,  heartrate increased, arrhythmia). In  the cases providing medical history, conditions 
were described that are l ikely to have palpitations reported as a symptom (e.g . ,  arrhythmias) and in fact 
many individuals reported palpitations in  their medical histories. 

MAH's conclusion 

Overal l ,  the ana lysis of CT data for the event of palpitations does not support a causal association with 
vaccination based on the very low numbers reported during the placebo control led portion of the study 
and the fai lure for the vaccine group to differ from the placebo group.  In the PM data, most reports of 
palpitations are described as occurring within 1 week of vaccination and lasting < 1 week. There is not a 
dominant trend in the PM cases from which to better characterize the event apart from the observation 
that many of the co-reported events and/or medical histories provided may precipitate palpitations. 
Furthermore, a mechanism by which the vaccine could cause palpitations is not evident. 

Rapporteur assessment comment: 

Concerning palpitations, retrieved were 2 cl in ical tria l  cases and 35,021 post-marketing cases. 

Clinical trial data 

The 2 cl in ical trial cases were both considered unrelated to Comirnaty. 

Post-marketing 

Duration of palpitations was avai lable for 5,058 ( 14.4%) of the tota l 35,021 events, and ana lysis 
concentrated on the 1 , 187 cases least l ikely to be vaccination related stress responses (1 , 192 pa lpitations 
events [3 .4%]) with TTO between 2 and 21 days alter vaccination . If palpitations occurred within  2-3 
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days or 4-7 days of vaccination (most commonly experienced TTO), the duration of palpitations was 
limited to 1-7 days in most cases (n=675 [56.9%]). 

There were 308 (25.8%) of the 1,192 events reporting a duration of ≥22 days of which a detailed 

evaluation was not provided by the MAH. This could be accepted because 308 events are a relative low 
number of palpitations reports compared to the background incidence and high Comirnaty exposure and 
therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause palpitations is not evident. 

Based on the data provided, no new important information could be identified concerning palpitations. 
There is not sufficient evidence to conclude a causal association between palpitations and Comirnaty 
exposure. 

Tachycardia and/or Heart rate increased 

Search criteria - PTs: Tachycardia, Heart rate increased. 

The search retrieved 40,825 cases (3 CT cases and 40,822 PM cases); upon review, 2 PM cases involving 
babies were excluded from further consideration because they reflected indirect exposure 
(transplacental/trans-mammary) to the vaccine. 

Clinical Trial Data 

• Number of relevant cases: 3 (BNT162b2 [2], Blinded therapy [1]). 
• Subjects' gender: female (1), male (2). 
• Subjects' age in years: n=3, range: 18-67, mean: 50.7, median: 67.0. 

• Country/region of incidence: US (3). 
• Medical history (n=3): the reported relevant medicall6 conditions included Hypertension, 

Orthostatic hypotension, Tachycardia (1 each). 
• COVID-19 Medical history: None. 
• Co-suspects: Fexofenadine hydrochloride. 
• Number of relevant events: Tachycardia (3), of which 2 were assessed by investigator as 

unrelated to BNT162b2 and Blinded therapy (1 each) and 1 was assessed as related to 
BNT162b2. 

• Tachycardia time to onset: n=3, mean: 47.7 days, median: 20 days. 
• Tachycardia duration: n=3, mean: 0.67 days, median: 1 day. 
• Tachycardia outcome: resolved (3). 

Tachycardia in these 3 clinical trials cases occurred at least 21-days post vaccination and duration had a 
range of 2-7 days. The information is not supportive of tachycardia/heart rate increased being caused by 
the vaccine or the act of vaccination. 

Post-Authorisation Data 

• Number of cases: 40,820 (BNT162b2 original [40,632], BNT162b2 original + Omi BA.1 [79], 
BNT162b2 original + Omi BA.4/BA.5 [116]) (2.3% of 1,766,357 cases of the total PM dataset). 

• MC cases (14,686), NMC cases (26,134). 
• Subjects' gender: female (29,784), male (10,226) and unknown (810). 
• Subjects' age in years: n=38,734, range: 0.17-103, mean: 42.8, median: 41.0. 
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days or 4-7 days of vaccination (most commonly experienced TTO), the duration of palpitations was 
l imited to 1-7 days in most cases (n=675 [56.9%]) .  

There were 308 (25.8%) of the 1, 192 events reporting a duration of �22 days of which a detai led 
evaluation was not provided by the MAH . Th is cou ld be accepted because 308 events are a relative low 
number of palpitations reports compared to the background incidence and high Comirnaty exposure and 
therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause palpitations is not evident. 

Based on the data provided, no new important information could be identified concern ing palpitations. 
There is not sufficient evidence to conclude a causal association between palpitations and Comirnaty 
exposure. 

Tachycardia and/or Heart rate increased 

Search criteria - PTs : Tachycard ia, Heart rate increased . 

The search retrieved 40,825 cases (3 CT cases and 40,822 PM cases) ; upon review, 2 PM cases involving 
babies were excluded from further consideration because they reflected indirect exposure 
(transplacenta l/trans-mammary) to the vaccine. 

Clinical Trial Data 

• Number of relevant cases : 3 (BNT162b2 [2], Bl inded therapy [1 ] ) .  
• Subjects' gender: female (1), male (2). 
• Subjects' age in  years: n=3, range: 18-67, mean :  50.7, med ian :  67.0. 
• Country/region of incidence : US (3). 
• Medical history (n=3) : the reported relevant medica l16 conditions included Hypertension, 

Orthostatic hypotension, Tachycardia (1 each) .  
• COVID-19 Medical history: None. 
• Co-suspects : Fexofenadine hydrochloride. 
• Number of relevant events : Tachycardia (3), of which 2 were assessed by investigator as 

unrelated to BNT162b2 and Blinded therapy (1 each) and 1 was assessed as related to 
BNT162b2 . 

• Tachycardia time to onset: n=3, mean : 47.7 days, median :  20 days. 
• Tachycardia duration : n=3, mean : 0.67 days, median :  1 day. 
• Tachycardia outcome : resolved (3). 

Tachycardia in these 3 cl inical trials cases occurred at least 21-days post vaccination and duration had a 
range of 2-7 days. The information is not supportive of tachycard ia/heart rate increased being caused by 
the vaccine or the act of vaccination . 

Post-Authorisation Data 

• Number of cases : 40,820 (BNT162b2 original [40,632], BNT162b2 orig inal + Omi BA. 1  [79], 
BNT162b2 original + Omi BA.4/BA.5 [ 1 16]) (2 .3% of 1,766,357 cases of the total PM dataset) . 

• MC cases ( 14,686), NMC cases (26, 134). 
• Subjects' gender: female (29,784), male (10,226) and unknown (810). 
• Subjects' age in  years: n= 38,734, range: 0 . 17-103, mean : 42.8, median :  41 .0 .  
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• Country/region of incidence (≥2%): Germany (11,577), UK (4536), US (3213), France (3096), 

Italy (2975), Mexico (2438), Australia (1675), Japan (1341), Netherlands (939), Sweden (850); 
the remaining 8180 cases were distributed among 72 countries. 

• Medical history (n=15,928): the most frequently (≥200) reported relevant medical conditions 

included Hypertension (2016), Hypothyroidism (704), Atrial fibrillation (322), Tachycardia (296), 
Arrhythmia (216), and Tobacco user (211). 

• COVID-19 Medical history (n=2244): COVID-19 (1469), Suspected COVID-19 (711), Post-acute 
COVID-19 syndrome (65), SARS-CoV-2 test positive (26), Coronavirus infection (17), COVID-19 
pneumonia (15), Exposure to SARS-CoV-2 (12), Asymptomatic COVID-19 and SARS-CoV-2 
antibody test positive (8 each), Occupational exposure to SARS-CoV-2 (2), Coronavirus test 
positive and COVID-19 treatment (1 each). 

• Co-suspects (n=446); the most frequently (≥5) co-suspects included elasomeran (106), influenza 

vaccine (27), COVID-19 vaccine NRW AD (CHADOX1 NCOV-19) (25), COVID-19 vaccine (17), 
adalimumab (15), macrogol (10), apixaban, influenza vaccine inact SPLIT 4V and ocrelizumab (7 
each), hepatitis A vaccine and levothyroxine sodium (6 each), Janssen COVID-19 vaccine, 
epinephrine, ibuprofen, influenza vaccine inact SAG 4V, metoprolol succinate, and paracetamol (5 
each). 

• Number of relevant events: 41,935. Tachycardia (28,639), Heart rate increased (13,299). In 
2242 cases, Tachycardia or Heart rate increased was the only event reported; there were 1264 
cases reporting both events. 

• Relevant event seriousness: serious (12,992) and non-serious (28,954). 
• Co-reported relevant PTs: the most frequently (≥5°/0) co-reported relevant PTs included Fatigue 

(11,298), Headache (10,967), Dyspnoea (9397), Dizziness (9078), Palpitations (7471), Pyrexia 
(7270), Nausea (6186), Chest pain (5458), Myalgia (5316), Chills (5183), Malaise (4759), 
Asthenia (4540), Vaccination site pain (3897), Arthralgia (3519), Hypertension (3431), 
Paraesthesia (3290), Chest discomfort (3102), Pain (3081), Blood pressure increased (2933), 
Pain in extremity (2782), Arrhythmia (2401), Lymphadenopathy (2054). 

• Tachycardia/Heart rate increased time to onset: n=31,829, range: <24 hours to 501 days, mean: 
6.1, median: 1 day. 

o <24 hours: 14,459 events (20 of which had a fatal outcome); 
o 1 day: 6790 events (18 of which had a fatal outcome); 
o 2-3 days: 3594 events (15 of which had a fatal outcome); 
o 4-7 days: 2612 events (11 of which had a fatal outcome); 
o 8-14 days: 1739 events (7 of which had a fatal outcome); 
o 15-21 days: 782 events (5 of which had a fatal outcome); 
o ≥22 days: 1853 events (7 of which had a fatal outcome). 

• Tachycardia/Heart rate increased duration: n=7592, range: <24 hours to 492 days, mean: 160 
days, median: 1 day. 

o <24 hours: 2781 events; 
o 1-7 days: 3274 events; 
o 8-14 days: 367 events; 
o 15-21 days: 220 events; 
o ≥22 days: 950 events. 

• Tachycardia/Heart rate increased outcome: fatal (113), resolved/resolving (19,326), resolved 
with sequelae (1123), not resolved (11,011), and unknown (10,439). 

Fatal cases: among the 112 cases (reporting 113 fatal events) the most frequently (≥5 cases) reported 

causes of death included Tachycardia (75), Dyspnoea (26), Pyrexia (27), Heart rate increased (26), 
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• Country/region of incidence (�2%) : Germany (11,577), UK (4536), US (3213), France (3096), 
Italy (2975), Mexico (2438), Austral ia (1675), Japan ( 1341), Netherlands (939), Sweden (850); 
the remaining 8180 cases were distributed among 72 countries. 

• Medical history (n= 15,928) : the most frequently (�200) reported relevant medical conditions 
included Hypertension (2016), Hypothyroidism (704), Atria l  fibri l lation (322), Tachycard ia (296), 
Arrhythmia (216), and Tobacco user (211) .  

• COVID-19 Medical h istory (n=2244) : COVID-19 (1469), Suspected COVID-19 (71 1), Post-acute 
COVID-19 syndrome (65), SARS-CoV-2 test positive (26), Coronavirus infection (17), COVID-19 
pneumonia ( 15), Exposure to SARS-CoV-2 (12), Asymptomatic COVID-19 and SARS-CoV-2 
antibody test positive (8 each), Occupational exposure to SARS-CoV-2 (2), Coronavirus test 
positive and COVID-19 treatment ( 1  each). 

• Co-suspects (n=446); the most frequently (�5) co-suspects included elasomeran (106), influenza 
vaccine (27), COVID-19 vaccine NRW AD (CHADOXl NCOV-19) (25), COVID-19 vaccine (17), 
adal imumab (15), macrogol ( 10), apixaban, influenza vaccine inact SPLIT 4V and ocrel izumab (7 
each), hepatitis A vaccine and levothyroxine sodium (6 each), Janssen COVID-19 vaccine, 
epinephrine, ibuprofen, influenza vaccine inact SAG 4V, metoprolol succinate, and paracetamol (5 
each). 

• Number of relevant events : 41,935. Tachycard ia (28,639), Heart rate increased (13,299) . In 
2242 cases, Tachycardia or Heart rate increased was the only event reported ; there were 1264 
cases reporting both events. 

• Relevant event seriousness : serious (12,992) and non-serious (28,954) . 
• Co-reported relevant PTs : the most frequently (�5%) co-reported relevant PTs included Fatigue 

( 1 1,298), Headache ( 10,967), Dyspnoea (9397), Dizziness (9078), Palpitations (7471), Pyrexia 
(7270), Nausea (6186), Chest pain (5458), Myalgia (5316), Chi l ls (5183), Malaise (4759), 
Asthenia (4540), Vaccination site pain (3897), Arthralgia (3519), Hypertension (3431), 
Paraesthesia (3290), Chest discomfort (3102), Pa in (3081), Blood pressure increased (2933), 
Pain in extremity (2782), Arrhythmia (2401), Lymphadenopathy (2054) . 

• Tachycardia/Heart rate increased time to onset : n=31,829, range : <24 hours to 501 days, mean :  
6 .1 ,  median :  1 day. 

o <24 hours: 14,459 events (20 of which had a fata l outcome) ; 
o 1 day : 6790 events (18 of which had a fata l outcome); 
o 2-3 days: 3594 events (15  of which had a fatal outcome) ; 
o 4-7 days: 2612 events ( 1 1  of which had a fatal outcome) ; 
o 8-14 days : 1739 events (7 of which had a fatal outcome) ; 
o 15-21 days : 782 events (5 of which had a fatal outcome) ; 
o �22 days : 1853 events (7 of which had a fata l outcome) . 

• Tachycardia/Heart rate increased duration : n=7592, range: <24 hours to 492 days, mean :  160 
days, median : 1 day. 

o <24 hours: 2781 events; 
o 1-7 days: 3274 events; 
o 8-14 days : 367 events; 
o 15-21 days : 220 events; 
o �22 days : 950 events. 

• Tachycardia/Heart rate increased outcome: fatal (1 13), resolved/resolving ( 19,326), resolved 
with sequelae ( 1 123), not resolved (1 1,01 1), and unknown (10,439) . 

Fatal cases : among the 112  cases (reporting 113 fata l events) the most frequently (�5 cases) reported 
causes of death included Tachycardia (75), Dyspnoea (26), Pyrexia (27), Heart rate increased (26), 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 54/170 



Oxygen saturation decreased (21), Hypotension (14), Cardiac arrest (13), Loss of consciousness and 

Pulmonary embolism (11 each) Malaise (10), Asthenia, Death and fatigue (9 each), Diarrhoea, Pneumonia 
and Tachypnoea (8 each), Chest pain, Depressed level of consciousness, General physical health 

deterioration and Vomiting (7 each), Palpitations, Respiratory failure (6 each), Atrial fibrillation, Cardiac 
failure, Chills, Confusional state, Drug ineffective, Dyspnoea exertional, Headache, Hyperhidrosis, 

Oedema peripheral, Respiratory distress, and Shock (5 each). 

Medical history was provided in 77 out of 112 fatal cases. Significant cardiac medical conditions (including 

mainly cardiac arrhythmias, coronary artery disorders, and heart failures) were reported in 38 cases and 
significant vascular disorders in 28 cases; the most frequently (≥3) reported single medical conditions 

included Hypertension (25), Atrial fibrillation and Cardiac failure (12 each), Hypothyroidism (5), 
Arrhythmia and Ex-tobacco user (3). 

Tachycardia/Heart rate increased Duration and Time to Onset 

The distribution of the duration values of Tachycardia/Heart rate increased (7592 events) is shown in 
Figure 5 (not reproduced here). More than 70% of the events (5386 out of 7592) lasted between 0 and 3 
days and about 87% of the events (6642 out of 7592) lasted between 0 and 21 days. 

To focus on tachycardia/heart rate increased less likely to be stress-related, the additional analysis 
concentrated on the 1444 cases (1470 Tachycardia/Heart rate increased events) with TTO between 2 and 
21 days after vaccination, for which duration can be evaluated. 

The most common TTO from vaccination for the 1444 cases was within 2-3 days of vaccination followed 
by 4-7 days. The 1470 events of the tachycardia/heart rate increased were grouped into the following 
duration ranges: 

• Less than 1 day (284), 
• 1 to 7 days (555), 
• 8 to 14 days (138), 
• 15 to 21 days (89), and 
• ≥22 days (406). 

Figure 6 shows duration of tachycardia/heart rate increased by the TTO subgroups. When 
tachycardia/heart rate increased occurred within 2-3 days of vaccination, the duration of these events is 
limited to 1-7 days in most subjects. Whether tachycardia/heart rate increased occurred within 4-14 days 
of vaccination, the duration of these events is limited to 1-7 days or it is greater than 22 days in a similar 
proportion. 
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Oxygen saturation decreased (21),  Hypotension ( 14), Cardiac arrest (13) ,  Loss of consciousness and 
Pulmonary embolism ( 1 1  each) Mala ise (10), Asthenia, Death and fatigue (9 each), Diarrhoea, Pneumonia 
and Tachypnoea (8 each), Chest pain, Depressed level of consciousness, General physical health 
deterioration and Vomiting (7 each), Pa lpitations, Respiratory fai lure (6 each), Atria l  fibri l lation, Cardiac 
fa i lure, Chi l ls, Confusional state, Drug ineffective, Dyspnoea exertional, Headache, Hyperhidrosis, 
Oedema peripheral, Respiratory distress, and Shock (5 each). 

Medical history was provided in 77 out of 1 1 2  fata l cases. Significant cardiac medical conditions (including 
mainly cardiac arrhythmias, coronary artery disorders, and heart fai lures) were reported in  38 cases and 
sign ificant vascular disorders in  28 cases; the most frequently (�3) reported single medical conditions 
included Hypertension (25), Atria l  fibrillation and Cardiac fai lure (12  each), Hypothyroidism (5), 
Arrhythmia and Ex-tobacco user (3).  

Tachycardia/Heart rate increased Duration and Time to Onset 

The distribution of the duration va lues of Tachycardia/Heart rate increased (7592 events) is shown in 
Figure 5 (not reproduced here). More than 70% of the events (5386 out of 7592) lasted between O and 3 
days and about 87% of the events (6642 out of 7592) lasted between O and 2 1  days. 

To focus on tachycard ia/heart rate increased less l ikely to be stress-related, the additional ana lysis 
concentrated on the 1444 cases ( 1470 Tachycardia/Heart rate increased events) with TTO between 2 and 
21  days after vaccination, for which duration can be evaluated . 

The most common TTO from vaccination for the 1444 cases was within 2-3 days of vaccination fol lowed 
by 4-7 days. The 1470 events of the tachycardia/heart rate increased were grouped into the following 
duration ranges : 

• Less than 1 day (284), 
• 1 to 7 days (555), 
• 8 to 14 days (138), 
• 15  to 2 1  days (89), and 
• �22 days (406) . 

Figure 6 shows duration of tachycardia/heart rate increased by the TTO subgroups. When 
tachycardia/heart rate increased occurred with in 2-3 days of vaccination, the duration of these events is 
l imited to 1-7 days in  most subjects. Whether tachycardia/heart rate increased occurred with in 4-14 days 
of vaccination, the duration of these events is l imited to 1-7 days or it is greater than 22 days in a simi lar 
proportion . 
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Figure 6. Duration of Tachycardia/Heart rate increased Events with TTO between 2 
and 21 Days 

Tachycardia / Heart rate increased 
Total Number of Events = 1472 
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Co-Reported Events 

Among the 8536 tachycardia/heart rate increase cases with TTO between 2 and 21 days, the top 15 co-
reported events for each duration are provided in the table 5 (not reproduced here). The safety profile of 
the co-reported events is similar across the different duration ranges; for 12 co-reported events, a higher 

number of them occurred when tachycardia/heart rate lasted between 1 and 7 days; palpitations, 
arrhythmia and paraesthesia were more frequently reported for higher duration values of 

tachycardia/heart rate increase. 

The list of the co-reported events in the subset of 1444 subjects with TTO 2-21 days and a calculable 

duration is largely overlapping with the one of the larger group of 8536 subjects with TTO 2-21 days 
(Table 5) and consists of events largely consistent with reactogenicity events. 
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Figure 6. Duration of Tad1yrnnlia/Heart rnte .increased Events wi.th TTO between 2 
and 21  Days 
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Among the 8536 tachycard ia/heart rate increase cases with TIO between 2 and 21  days, the top 15  co­
reported events for each duration are provided in the table 5 (not reproduced here) . The safety profi le of 
the co-reported events is simi lar across the different duration ranges; for 12  co-reported events, a higher 
number of them occurred when tachycardia/heart rate lasted between 1 and 7 days; palpitations, 
arrhythmia and paraesthesia were more frequently reported for higher duration va lues of 
tachycard ia/heart rate increase. 

The list of the co-reported events in  the subset of 1444 subjects with TIO 2-21 days and a calculable 
duration is largely overlapping with the one of the larger group of 8536 subjects with TIO 2-21 days 
(Table 5) and consists of events largely consistent with reactogenicity events. 
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Table 6. Tachycardia/Heart rate increased Events (n = 1474) with TTO 2-21 Days 
and a Duration Value: Co-reported Events by Duration Range 

PTs Duration 
Less than 1 Day 1-' Days 8-14 Days 15-21 Days ?22 Days 

EtYsynoea 30 ifs 23 23 68 212 
Fat iiau e 17 70 84 218 

ea.:ladle 25 99 24 11 41 201,
Dizziness 25 72 14 17 64 192, 
Palpito non, 21 45 17 15 61 159 
Arrhythmia 15 37 19 11 67 149 
11,:trexia 16 89 13 3 10 131 
Nausea 15 61 11 5 s,.. .a 115 
Myaltiia 4 57 12 3 26 102 
'Vaccination site pain 5 83 6 
Chest pain 14 37 14 

. 

Chills 18 59 4 3 9 93 
Hypertension 17 34 8 8 23 
Malaise 10 36 15 7 17 85 
Blood pressure increased 11 2; 4 8 22 70 

Overall, most post-authorization reports of tachycardia and increased heartrate were nonserious and not 
medically confirmed; like other non-serious AEs, more woman than men reported the events. The events 
were reported to occur over a wide range of days following vaccination, but most of the cases were within 

1 week of vaccination and lasted <1 week. The events were rarely the only AE reported in a case and 
some of the commonly co-reported events are events that may precipitate or be associated with 

tachycardia/increased heartrate (e.g., dyspnoea, various types of pain, arrhythmia). In the cases 
providing medical history, conditions were described that may include the events as symptoms (e.g., 
arrhythmias, hypertension) and in fact many individuals reported tachycardia in their medical histories. 

MAH's conclusion 

Overall, the analysis of CT data for the events tachycardia and increased heart rate do not support a 

causal association with vaccination based on the very low numbers reported during the placebo-controlled 
portion of the study and the failure for the vaccine group to differ from the placebo group. In the PM data, 
most reports of tachycardia and increased heartrate occurring from 2 to 21 days after vaccination last <1 

week. There is not a dominant trend in the PM cases from which to better characterize the event apart 
from the observation that many of the co-reported events and/or medical histories provided may 

precipitate these events; and many reported medical histories include the event tachycardia. 

Furthermore, a mechanism by which the vaccine itself could cause the events is not evident. 

Rapporteur assessment comment: 

Concerning tachycardia and/or heart rate increased, retrieved were 3 clinical trial cases and 40,820 post-
marketing cases. 

Clinical trial data 

The 3 clinical trial cases were considered unrelated to Comirnaty and blinded therapy (1 each) and 1 was 
assessed as related to Comirnaty. 

Post-marketing 

Duration of tachycardia and/or heart rate increased was available for 7,592 (18.1%) of the total 41,935 
events, and analysis concentrated on the 1,144 cases least likely to be vaccination related stress 
responses (1,470 tachycardia and/or heart rate events [3.5%]) with TTO between 2 and 21 days after 
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Table 6. Tachycardia/Heart rate increased Events (n = 1470) with TTO 2-21 Days 
ancl a Duration Value : Co-reported Events by Duration Range 

PTs Dm'ation 
Less than 1 Day 1-7 Davs 8-14 Davs 15-21 Days :0::22 Davs AU 

Dv,onoea 30 68 " .;;,,:.; ') 0 ..:...-1' 68 2 12 

Fatiime 17  70 27 10 84 208 

Headache 25 99 24 1 1  41  200 

Dizzine,, 25 72 14 p ! 64 192 
Palpilatiom 21 45 17  1 5  61  159  
Anhvthrn.fa 1 5  37 19  11 6"' 

! 149 
P'vTexia 16  89 13 3 10 1 3 1  
Namea 1 5  61 1 1  5 23 11 5 
Mvalgia 4 57 12 3 26 1 02 

Vaccination ,ite pain 5 83 6 :, 97 

Chest pain 14 37 14 8 Tl 9� --

Chills 18  59 4 3 9 93 

Hypertension 17  36 8 8 23 91 
Malai,e 10 36 1 5  7 l..,  ! 85 
Blood pressure increased 1 1  25 4 8 Tl 70 --

Overal l ,  most post-authorization reports of tachycardia and increased heartrate were nonserious and not 
medical ly confirmed ; l ike other non-serious AEs, more woman than men reported the events. The events 
were reported to occur over a wide range of days fol lowing vaccination, but most of the cases were within 
1 week of vaccination and lasted < 1 week. The events were rarely the only AE reported in a case and 
some of the commonly co-reported events are events that may precipitate or be associated with 
tachycard ia/increased heartrate (e .g . ,  dyspnoea, various types of pain, arrhythmia) .  In  the cases 
providing medical history, conditions were described that may include the events as symptoms (e.g . ,  
arrhythmias, hypertension) and in  fact many individuals reported tachycard ia in their medical histories. 

MAH's conclusion 

Overal l ,  the ana lysis of CT data for the events tachycardia and increased heart rate do not support a 
causal association with vaccination based on the very low numbers reported during the placebo-control led 
portion of the study and the fai lure for the vaccine group to d iffer from the placebo group.  In the PM data, 
most reports of tachycardia and increased heartrate occurring from 2 to 21 days after vaccination last < 1 
week. There is not a dominant trend in the PM cases from which to better characterize the event apart 
from the observation that many of the co-reported events and/or medical histories provided may 
precipitate these events; and many reported medical histories include the event tachycardia.  
Furthermore, a mechanism by which the vaccine itself cou ld cause the events is not evident. 

Rapporteur assessment comment: 

Concerning tachycard ia and/or heart rate increased, retrieved were 3 cl inical trial cases and 40,820 post­
marketing cases. 

Clinical trial data 

The 3 cl in ical trial cases were considered unrelated to Comirnaty and bl inded therapy (1 each) and 1 was 
assessed as related to Comirnaty. 

Post-marketing 

Duration of tachycardia and/or heart rate increased was avai lable for 7,592 (18 . 1%) of the total 41 ,935 
events, and analysis concentrated on the 1 , 144 cases least l ikely to be vaccination related stress 
responses ( 1 ,470 tachycardia and/or heart rate events [3.5%]) with TTO between 2 and 21  days after 
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vaccination. If tachycardia and/or heart rate increased occurred within 4-14 days of vaccination (n=977), 
the duration of these events is limited to 1-7 days or it is greater than 22 days in a similar proportion. 

There were 406 (27.6%) of the 1,470 events reporting a duration of ≥22 days of which a detailed 

evaluation was not provided by the MAH. This could be accepted because 406 events are a relative low 
number of tachycardia and/or heart rate increased reports compared to the background incidence and 
high Comirnaty exposure and therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause tachycardia and/or heart rate 
increased is not evident. 

Based on the data provided, no new important information could be identified concerning tachycardia 
and/or heart rate increased. There is not sufficient evidence to conclude a causal association between 
tachycardia and/or heart rate increased and Comirnaty exposure. 

MAH's overall conclusion 

This review of the events dyspnoea, palpitations, tachycardia and increased heart rate shows that the 
events are frequently reported with other adverse events and in individuals with medical conditions 
predisposing to such events. The events are reported over a wide range of time following vaccination and 
have varying durations. There is not a clear mechanism by which the vaccine itself could cause these 
events outside of a hypersensitivity scenario which would generally occur soon after vaccination. Given 
the current available information, a causal association with the vaccine is not supported. No changes to 
the product labelling appear warranted at this time and routine pharmacovigilance will continue. 

Rapporteur assessment comment: 

MAH's conclusion is endorsed that based on the current available information, a causal association of 
dyspnoea, palpitations, tachycardia and/or increased heart rate with Comirnaty is not supported. No 
changes to the product information is warranted and routine pharmacovigilance should be continued. 

Issue solved 

Response to the PRAC request 11 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

Concerning post orthostatic tachycardia syndrome, the MAH is requested to discuss the 
publication of "Kwan, A.C., Ebinger, J.E., Wei, J. et al. Apparent risks of postural orthostatic 
tachycardia syndrome diagnoses after COVID-19 vaccination and SARS-Cov-2 Infection. Nat 
Cardiovasc Res (2022). hftps://doi.org/10.1038/s44161-022-00177-8" concerning post 
orthostatic tachycardia syndrome and Comirnaty exposure and, if applicable, to perform a 
cumulative review on the association between Comirnaty and post orthostatic tachycardia 
syndrome. This should include, but not be limited to, information from post-marketing cases, 
clinical trials, mechanistic studies and literature. The MAH should consider the need for an update 
of the product information and/or RMP. 

MAH's response: 

The MAH reviewed the publication of "Kwan, AC, Ebinger, 3E, Wei, 3. et al. Apparent risks of postural 
orthostatic tachycardia syndrome diagnoses after COVID-19 vaccination and SARS-CoV-2 Infection. Nat 
Cardiovasc Res (2022). https://doi.org/10.1038/s44161-022-00177-8" concerning post orthostatic 
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vaccination . If tachycardia and/or heart rate increased occurred with in 4-14 days of vaccination (n=977), 
the duration of these events is l imited to 1-7 days or it is greater than 22 days in  a similar proportion .  

There were 406 (27.6%) of the 1,470 events reporting a duration of  �22 days of which a detai led 
evaluation was not provided by the MAH . Th is cou ld be accepted because 406 events are a relative low 
number of tachycardia and/or heart rate increased reports compared to the background incidence and 
high Comirnaty exposure and therefore considered not unexpected and coincidence reports. 

The MAH stated that a mechanism by which the vaccine could cause tachycardia and/or heart rate 
increased is not evident. 

Based on the data provided, no new important information could be identified concern ing tachycardia 
and/or heart rate increased .  There is not sufficient evidence to conclude a causal association between 
tachycardia and/or heart rate increased and Comirnaty exposure. 

MAH's overall conclusion 

This review of the events dyspnoea, palpitations, tachycardia and increased heart rate shows that the 
events are frequently reported with other adverse events and in individuals with medical conditions 
predisposing to such events. The events are reported over a wide range of time fol lowing vaccination and 
have varying durations. There is not a clear mechanism by which the vaccine itself could cause these 
events outside of a hypersensitivity scenario which would general ly occur soon after vaccination.  Given 
the current available information, a causal association with the vaccine is not supported . No changes to 
the product labell ing appear warranted at this time and routine pharmacovig ilance will continue. 

Rapporteur assessment comment: 

MAH's conclusion is endorsed that based on the current available information, a causal association of 
dyspnoea, pa lpitations, tachycardia and/or increased heart rate with Comirnaty is not supported . No 
changes to the product information is warranted and routine pharmacovig ilance should be continued . 

Issue solved 

Response to the PRAC request 1 1  from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/2021 12) : 

Concerning post orthostatic tachycardia syndrome, the MAH is requested to discuss the 

publication of "Kwan, A.C., Ebinger, J.E., Wei, J. et al. Apparent risks of postural orthostatic 

tachycardia syndrome diagnoses after COVID-1 9 vaccination and SARS-Cov-2 Infection. Nat 

Cardiovasc Res (2022). https://doi.org/1 0. 1 038/s44161 -022-001 77-8" concerning post 

orthostatic tachycardia syndrome and Comirnaty exposure and, if applicable, to perform a 

cumulative review on the association between Comirnaty and post orthostatic tachycardia 

syndrome. This should include, but not be limited to, information from post-marketing cases, 

clinical trials, mechanistic studies and literature. The MAH should consider the need for an update 

of the product information and/or RMP. 

MAH's response : 

The MAH reviewed the publication of "Kwan, AC, Ebinger, JE, Wei, J .  et a l .  Apparent risks of postural 
orthostatic tachycardia syndrome diagnoses after COVID-19 vaccination and SARS-CoV-2 Infection.  Nat 
Cardiovasc Res (2022) . https ://doi.org/10. 1038/s44161-022-00177-8" concerning post orthostatic 
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tachycardia syndrome and Comirnaty exposure and noticed several major limitations that do not provide 
strong evidence for an increased risk of POTS after COVID-19 vaccination or infection. 

The observed small increased risk of POTS after COVID-19 vaccination (or COVID-19 infection) could be 

in part explained by the detection bias during the post-vaccination period as the associations between 
COVID-19 vaccination (or COVID-19 infection) and POTS were significantly weakened and the small effect 

sizes moved toward null when the detection bias was taken into account (by comparing with commonly 
diagnosed conditions during postvaccination period as the reference). 

It should be noted that given the large sample size, a small difference in effect size in comparative 

analyses could attain a statistical significance but that may not be clinically significant or meaningful. 

Regarding the disease definition, despite there being diagnostic criteria for POTS, there is no single ICD 
code for it so the authors chose a set of diagnostic criteria. 

In summary, this article does not represent a safety signal, therefore there is no need to perform a 
cumulative review nor a need to update the product information or the EU-RMP. 

Rapporteur assessment comment: 

The study included a cohort of COVID-19-vaccinated individuals in which 62% was vaccinated with 

Comirnaty. Among other comparisons (including postural orthostatic tachycardia syndrome [POTS] in 
vaccinated persons versus SARS-CoV-2 infected persons) the study compared POTS cases 90 days before 
vaccine exposure with POTS cases after vaccine exposure. The reported post-vaccination odds of new 

POTS-associated diagnoses was 1.33 (95% CI 1.25-1.41) (P < 0.001) and the authors concluded that 

POTS-related diagnoses appear to be acquired with increased frequency after, compared to before, 
COVID-19 vaccination, however, no separate analyses were performed for the different included COVID-
19 vaccines. 

Detection bias is considered present in the study as the authors stated that "we recognize that our 

analyses of electronic health record data are intrinsically subject to non-differential misclassification that 
generally tends to bias results toward the null." and regarding case definition of postural orthostatic 

tachycardia syndrome "we did not formally adjudicate all diagnoses due to the large number of events, 
and an adjudicated subsample did show that a significant degree of non-POTS diagnoses were captured 
within our International Classification of Diseases (ICD) codes; however, given that this would likely 

result in non-differential misclassification biasing toward the null, we think that our relative comparisons 
remain valid." However, there was no additional substantiated analysis in the article that showed that the 
performed comparisons remained valid. 

Regarding (clinically) meaningful comparative analyses the authors stated that "in the separate 
populations of vaccinated and infected patients were mutually exclusive; recognizing that these 

populations may have inherent differences, the comparisons between the populations should be 
interpreted more cautiously than the comparisons within the populations." 

Overall, MAH's conclusion is endorsed that there are study limitations that do not provide strong evidence 
for an increased risk of POTS after COVID-19 vaccination and that the results of this study regarding 
POTS does not represent a safety signal. Also, the study did not include an analysis specific for 
Comirnaty. No new safety information could be identified. The MAH should closely monitor cases 
reporting postural orthostatic tachycardia syndrome through routine pharmacovigilance. 

Issue solved 
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tachycard ia syndrome and Comirnaty exposure and noticed several major l imitations that do not provide 
strong evidence for an increased risk of POTS after COVID-19 vaccination or infection.  
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sizes moved toward nu l l  when the detection bias was taken into account (by comparing with commonly 
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It should be noted that given the large sample size, a small difference in effect size in comparative 
ana lyses could attain a statistical significance but that may not be clinica l ly sign ificant or meaningful .  

Regarding the disease defin ition, despite there being d iagnostic criteria for POTS, there is no single ICD 
code for it so the authors chose a set of diagnostic criteria .  

In summary, this article does not represent a safety signal, therefore there i s  no  need to perform a 
cumulative review nor a need to update the product information or the EU-RMP. 

Rapporteur assessment comment: 

The study included a cohort of COVID-19-vaccinated individuals in which 62% was vaccinated with 
Comirnaty. Among other comparisons (including postural orthostatic tachycard ia syndrome [POTS] in 
vaccinated persons versus SARS-CoV-2 infected persons) the study compared POTS cases 90 days before 
vaccine exposure with POTS cases after vaccine exposure. The reported post-vaccination odds of new 
POTS-associated diagnoses was 1 .33 (95% CI 1 . 25-1 .41) (P < 0.001) and the authors concluded that 
POTS-related d iagnoses appear to be acquired with increased frequency after, compared to before, 
COVID-19 vaccination, however, no separate analyses were performed for the different included COVID-
19 vaccines. 

Detection bias is considered present in the study as the authors stated that "we recognize that our 
ana lyses of electronic health record data are intrinsica l ly subject to non-differential misclassification that 
generally tends to bias results toward the nu l l . "  and regarding case definition of postural orthostatic 
tachycard ia syndrome "we did not formal ly adjudicate a l l  d iagnoses due to the large number of events, 
and an adjudicated subsample did show that a sign ificant degree of non-POTS diagnoses were captured 
within our International Classification of Diseases (ICD) codes; however, given that this would l ikely 
resu lt in non-d ifferential misclassification biasing toward the nul l ,  we think that our relative comparisons 
remain valid ."  However, there was no additional substantiated ana lysis in the article that showed that the 
performed comparisons remained va l id .  

Regarding (cl in ically) meaningful comparative analyses the authors stated that "in the separate 
populations of vaccinated and infected patients were mutually exclusive; recognizing that these 
populations may have inherent d ifferences, the comparisons between the populations should be 
interpreted more cautiously than the comparisons with in the populations." 

Overal l ,  MAH's conclusion is endorsed that there are study l imitations that do not provide strong evidence 
for an increased risk of POTS after COVID-19 vaccination and that the results of this study regarding 
POTS does not represent a safety signal .  Also, the study did not include an analysis specific for 
Comirnaty. No new safety information could be identified . The MAH should closely monitor cases 
reporting postural orthostatic tachycardia syndrome through routine pharmacovigi lance. 
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Subacute thyroiditis 

MAH response on a question from the Australian Therapeutic Goods Administration (TGA): 

The TGA accepts the causality assessments of the sponsor. It is understood that the signal is closed, in 
line with the EMA PRAC Rapporteur. The sponsor is requested to provide a review of cumulative data on 

this topic (subacute thyroiditis) in the next SSR (including but not limited to assessment of causation for 
serious cases)." 

MAH's response (Appendix 5.6.3; not fully reproduced here) 

MAH's summary and conclusion 

This cumulative review of subacute thyroiditis follows a previous cumulative review of thyroiditis 

conducted through 18 December 2021 and included in SBSR#3. The characteristics of the subjects 
remains similar (mostly adult women), consistent with the known epidemiology of viral-induced subacute 
thyroiditis. Taking into account the totality of available information, including this review the other routine 

signal detection activities including observed to expected analyses and review of the medical literature on 
subacute thyroiditis, there is no change in the MAH's previous assessment that there is insufficient 
evidence to conclude a causal association between the vaccine and subacute thyroiditis. 

Overall, there were 53 cases that were unassessable due to a lack of laboratory and/or imaging data 
supporting the diagnosis of subacute thyroiditis. Cases containing supportive diagnostic lab and/or 
imaging data were considered to be possibly causal (51) unless a potential alternative cause of subacute 

thyroiditis other than vaccination was described (e.g., underlying or concomitant thyroid disorder, 
preceding viral infection or improbable time to onset). If such information was provided, the cases were 
assessed as unlikely to be causal (56) to vaccine. It is important to note that many cases assessed as " 
possible" due to the presence of supportive diagnostic data were missing time to onset and/or medical 

history. It remains the MAH position that individual case assessments of causality cannot be considered 
an overall conclusion on causality of an event to the vaccine. The overall determination should be based 

on the totality of accumulated data and its scientific weight. Furthermore, an association of temporality in 
and of itself does not allow a conclusion of causality. 

Rapporteur assessment comment: 

The cumulative review of subacute thyroiditis (through 18 Dec 2021) was assessed in the 2nd Comirnaty 

PSUSA (reporting period 19 Jun 2021 - 18 Dec 2021; EMEA/H/C/PSUSA/00010898/202112). PRAC 
concluded that no new safety concern was identified and closure of the signal was accepted. 

The cumulative review of subacute thyroiditis (through 18 Dec 2022) retrieved 145 serious cases out of 
292 cases with no medical history of thyroiditis subacute or other thyroid disorders, of which 51 cases 
were considered possible related to Comirnaty exposure and there were no cases considered probable or 

certain related. However, many possible related cases due to the presence of supportive diagnostic data 
were missing time to onset and/or medical history. Therefore, given the extensive Comirnaty exposure 
this is not considered unexpected and does not present a new safety concern. 

Overall, MAH's conclusion is endorsed that based on the current available information, a causal 
association of subacute thyroiditis with Comirnaty is not supported. Routine pharmacovigilance should be 
continued. 
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Subacute thyroiditis 

MAH response on a question from the Austral ian Therapeutic Goods Administration (TGA) : 

The TGA accepts the causality assessments of the sponsor. It is understood that the signal is closed, in 
line with the EMA PRAC Rapporteur. The sponsor is requested to provide a review of cumulative data on 
this topic (subacute thyroiditis) in the next SSR (including but not limited to assessment of causation for 
serious cases). " 

MAH's response (Appendix 5 .6 .3 ;  not fully reproduced here) 

MAH's summary and conclusion 

This cumulative review of subacute thyroiditis fol lows a previous cumulative review of thyroiditis 
conducted through 18 December 2021 and included in SBSR#3. The characteristics of the subjects 
remains simi lar (mostly adult women), consistent with the known epidemiology of viral- induced subacute 
thyroid itis. Taking into account the tota l ity of available information, including this review the other routine 
signal detection activities including observed to expected ana lyses and review of the medical l iterature on 
subacute thyroiditis, there is no change in the MAH's previous assessment that there is insufficient 
evidence to conclude a causal association between the vaccine and subacute thyroiditis. 

Overal l ,  there were 53 cases that were unassessable due to a lack of laboratory and/or imaging data 
supporting the diagnosis of subacute thyroiditis. Cases containing supportive d iagnostic lab and/or 
imaging data were considered to be possibly causal (51)  unless a potential a lternative cause of subacute 
thyroid itis other than vaccination was described (e .g . ,  underlying or concomitant thyroid disorder, 
preceding vira l  infection or improbable time to onset) . If such information was provided, the cases were 
assessed as unl ikely to be causal (56) to vaccine . It is important to note that many cases assessed as " 
possible" due to the presence of supportive d iagnostic data were missing time to onset and/or medical 
history. It remains the MAH position that individual case assessments of causal ity cannot be considered 
an overa l l  conclusion on causal ity of an event to the vaccine. The overal l  determination should be based 
on the tota l ity of accumulated data and its scientific weight. Furthermore, an association of temporal ity in  
and of itself does not a l low a conclusion of causal ity. 

Rapporteur assessment comment: 

The cumulative review of subacute thyroiditis (through 18  Dec 2021) was assessed in the 2nd Comirnaty 
PSUSA (reporting period 19 Jun 2021 - 18 Dec 2021 ;  EMEA/H/C/PSUSA/00010898/202112) .  PRAC 
concluded that no new safety concern was identified and closure of the signal was accepted . 

The cumulative review of subacute thyroiditis (through 18 Dec 2022) retrieved 145 serious cases out of 
292 cases with no medical history of thyroid itis subacute or other thyroid disorders, of which 51  cases 
were considered possible related to Comirnaty exposure and there were no cases considered probable or 
certain related . However, many possible related cases due to the presence of supportive diagnostic data 
were missing time to onset and/or medical history. Therefore, g iven the extensive Comirnaty exposure 
this is not considered unexpected and does not present a new safety concern . 

Overal l ,  MAH's conclusion is endorsed that based on the current avai lable information, a causal 
association of subacute thyroiditis with Comirnaty is not supported . Routine pharmacovigi lance should be 
continued. 
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2.2.1. Evaluation of closed signals 

Rapporteur assessment comment: 

General note, the MAH should present in the section `Evaluation of closed signals': 

• all the signals that were closed during the reporting period of the PSUR; 

• previously closed signals as requested by PRAC; 

• earlier closed signals only when there are deviating trends in severity of AEs, incidence, and/or 

outcomes. 

However, the signals closed early in the reporting period (19 Jun 2022-18 Dec 2022) in this PSUR 'IgA 

nephropathy' (closed 10 Aug 2022), Acquired haemophilia' (closed 20 Jul 2022), hearing loss' (closed 20 
Jul 2022), were evaluated in the previous 3rd PSUR assessment (EMEA/H/C/PSUSA/00010898/202112) 
and are not reproduced in this AR. 

Response to the PRAC request 10 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

Concerning hearing loss, the MAH is requested in future reviews of cases reporting hearing loss to 
conduct the analysis using the Brighton Collaboration Criteria for sensorineural hearing loss, if 

applicable. 

MAH's response: The MAH agrees to include Brighton Collaboration Criteria for sensorineural hearing loss 

in future reviews of cases reporting hearing loss. 

Rapporteur assessment comment: 

Noted. 
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2.2. 1.  Evaluation of closed signals 

Rapporteur assessment comment: 

General note, the MAH should present in the section 'Evaluation of closed signals': 

• a l l  the signals that were closed during the reporting period of the PSUR; 

• previously closed signals as requested by PRAC; 

• earlier closed signals only when there are deviating trends in severity of AEs, i ncidence, and/or 
outcomes. 

However, the signals closed early in the reporting period (19  Jun 2022- 18 Dec 2022) in this PSUR 'IgA 
nephropathy' (closed 10 Aug 2022), 'Acquired haemophil ia' (closed 20 Jul  2022), 'hearing loss' (closed 20 
Jul 2022), were evaluated in the previous 3rd PSUR assessment (EM ENH/C/PSUSA/00010898/202 1 12) 
and are not reproduced in this AR. 

Response to the PRAC request 10 from the 3rd PSUR (EMEA/H/C/PSUSN00010898/2021 12) :  

Concerning hearing loss, the MAH is requested in future reviews of cases reporting hearing loss to 
conduct the analysis using the Brighton Collaboration Criteria for sensorineural hearing loss, if 
applicable. 

MAH's response : The MAH agrees to include Brighton Collaboration Criteria for sensorineural  hearing loss 
in future reviews of cases reporting hearing loss. 

I 

Rapporteur assessment comment, 

. Noted . 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 61/170 



Signals determined to not b e risks 

Haemophagocytic 
lymphohistiocytosis (HLH) 

HLH was identified as a signal during the reporting period based on 

routine signal detection that identified the report of this serious 
adverse event in 1 participant in a pivotal Pfizer-run COVID-19 vaccine 

clinical trial C4591001 (assessed by investigator as not related) and in 
a participant of a dermatomyositis study who reported receiving 
BNT162b2 vaccine. The participant in the COVID-19 vaccine clinical 

trial had HLH 9 months following dose three and was found to have 
Epstein-Barr virus (EBV). There were no other reports of HLH in 
C4591001 nor in the paediatric pivotal clinical trial C4591007 in 

participants <12 years of age. There were no relevant literature 
publications regarding HLH and BNT162b2. The Pfizer safety database 
search through 22 Sep 2022 for all BNT162b2 reports of PT 
Haemophagocytic lymphohistiocytosis (MedDRA v. 25.0) retrieved 103 

reports, the overwhelming majority of which (99) had insufficient 
information, confounding factors, alternative causes or questionable 

diagnoses of HLH. Age-stratified O/E analyses were conducted using 
21- and 42-day risk intervals and the age bands of 12-17 and 18-40 
had O/E >1 (respectively: 1.082 [0.351-2.526] and 1.7 [0.693-3.549]) 

but the interpretation is severely limited by the small number of cases. 
A causal mechanism is not evident. Overall, based on the totality of 
available information, a causal association between HLH and BNT162b2 

was not concluded. 

Rapporteur assessment comment: 

In clinical trial C4591001 one person reported haemophagocytic lymphohistiocytosis (HLH) which was 

assessed as not related. 

Through 22 Apr 2022, the MAH retrieved 103 cases reporting HLH of which the majority had 
insufficient information, confounding factors, alternative causes or questionable diagnoses of HLH. 

No relevant literature. 

O/E ratios were >1 for the age categories 12-17 and 18-40 years, however the lower limits of the 95% 

CIs were below 1 and analysis was based on a small number of cases. 

A causal mechanism is not evident. 

MAH's conclusion is endorsed, that a causal association between HLH and Comirnaty was not 
concluded. No new safety concern could be identified. 

Dermatomyositis Dermatomyositis was identified as a signal during the reporting period 

based on awareness from Pfizer colleagues about a participant in a 
Pfizer-sponsored non-vaccine placebo-controlled clinical trial of an 
investigational medicinal product (IMP) for the treatment of 

dermatomyositis who attributed her dermatitis to BNT162b2. In 
C4591001, the pivotal Pfizer-run clinical trial for ages 12 and older, 
there were no reports of dermatomyositis or of flares of 
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Haemophagocytic HLH was identified as a signal during the reporting period based on 
lymphohistiocytosis (HLH) routine signal detection that identified the report of this serious 

adverse event in 1 participant in a pivotal Pfizer-run COVID-19 vaccine 
cl inical trial C4591001 (assessed by investigator as not related) and in  
a participant of a dermatomyositis study who reported receiving 
BNT162b2 vaccine. The participant in the COVID-19 vaccine cl in ical 
trial had HLH 9 months following dose three and was found to have 
Epstein-Barr virus (EBV) . There were no other reports of HLH in  
C4591001 nor in the paediatric pivotal cl inical trial C4591007 in  
participants < 12  years of age.  There were no relevant l iterature 
publications regarding HLH and BNT162b2. The Pfizer safety database 
search through 22 Sep 2022 for a l l  BNT162b2 reports of PT 
Haemophagocytic lymphohistiocytosis (MedDRA v. 25.0) retrieved 103 
reports, the overwhelming majority of which (99) had insufficient 
information, confounding factors, alternative causes or questionable 
diagnoses of HLH. Age-stratified O/E ana lyses were conducted using 
21- and 42-day risk interva ls and the age bands of 12-17 and 18-40 
had O/E > 1  (respectively : 1 .082 [0.351-2.526] and 1 . 7  [0.693-3.549]) 
but the interpretation is severely l imited by the smal l  number of cases. 
A causal mechanism is not evident. Overal l ,  based on the tota l ity of 
available information, a causal association between HLH and BNT162b2 
was not concluded . 

Rapporteur assessment comment: 

In cl in ical tria l  C4591001 one person reported haemophagocytic lymphohistiocytosis (HLH) which was 
assessed as not related . 

Through 22 Apr 2022, the MAH retrieved 103 cases reporting HLH of which the majority had 
insufficient information, confounding factors, a lternative causes or questionable d iagnoses of HLH. 

No relevant l iterature. 

O/E ratios were > 1  for the age categories 12-17 and 18-40 years, however the lower l imits of the 95% 
Cls were below 1 and analysis was based on a smal l  number of cases. 

A causal mechanism is not evident. 

MAH's conclusion is endorsed, that a causal association between HLH and Comirnaty was not 
concluded . No new safety concern cou ld be identified . 

Dermatomyositis 
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there were no reports of dermatomvositis or of flares of 
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dermatomyositis in the placebo-controlled periods or in those 

participants with 6 months of follow-up after 2 doses. Of note, 1 
participant in the BNT162b2 group and 2 in the placebo group had 

medical histories of dermatomyositis. In study C4591024 (Phase 2b 
open label study of BNT162b2 in immunocompromised participants), a 

6-year-old participant with a medical history of dermatomyositis had a 
flare requiring hospitalization and treatment, however this occurred 
approximately 2.5 months following dose 2 of BNT162b2. The literature 

review retrieved 20 relevant publications, mainly case reports, and 1 
retrospective study in 402 COVID-19 vaccinated subjects with 

autoimmune skin disease. The authors noted that self-reports of flares 
requiring escalation in treatment in <7% of the subjects did not alter 
the favourable benefit/risk of vaccination in subjects with autoimmune 

diseases. The Pfizer safety database search through 13 Sep 2022 for all 
BNT162b2 reports of PT Dermatomyositis (MedDRA v. 25.0) retrieved 
127 reports, comprised of 64 cases of alternative potential causes and 
risks for dermatomyositis and 49 cases with insufficient detail for 
assessment; 14 cases had with no obvious aetiology for the event. A 

causal mechanism is not evident. Age and sex stratified O/E analyses 
were conducted for 21- and 42-day risk window and ratios were all well 

below 1. Overall, based on the totality of available information, there 
was not adequate evidence to support a causal association between 
dermatomyositis and BNT162b2. 

Rapporteur assessment comment: 

The signal was triggered by a persons' treatment of dermatomyositis participating a non-vaccine 

placebo-controlled clinical trial who attributed her dermatitis to Comirnaty. 

There were no reports of dermatomyositis or of flares of dermatomyositis in the vaccine placebo-
controlled clinical trials. 

Retrieved were 20 relevant publications in which the authors noted that self-reports of flares requiring 
escalation in treatment in <7% of the subjects did not alter the favourable benefit/risk of vaccination in 

subjects with autoimmune diseases. 

Through 13 Sep 2022, the MAH retrieved 127 reports of which 64 cases had alternative potential 
causes, 49 cases with insufficient detail for assessment and 14 cases had with no obvious aetiology for 
the event. 

O/E ratios were <1. 

A causal mechanism is not evident. 

MAH's conclusion is endorsed, that there was not adequate evidence to support a causal association 
between dermatomyositis and Comirnaty. 

Histiocytic necrotizing lymphadenitis (HNL) 

Response to the PRAC request from signal Histiocytic necrotizing lymphadenitis (EPITT 19835): 
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dermatomyositis in the placebo-controlled periods or in those 
participants with 6 months of follow-up after 2 doses. Of note, 1 
participant in the BNT162b2 group and 2 in the placebo group had 
medical histories of dermatomyositis. In study C4591024 (Phase 2b 
open label study of BNT162b2 in immunocompromised participants), a 
6-year-old participant with a medical history of dermatomyositis had a 
flare requiring hospitalization and treatment, however this occurred 
approximately 2 .5  months following dose 2 of BNT162b2 . The literature 
review retrieved 20 relevant publications, mainly case reports, and 1 
retrospective study in 402 COVID-19 vaccinated subjects with 
autoimmune skin d isease. The authors noted that self-reports of flares 
requiring escalation in treatment in <7% of the subjects did not alter 
the favourable benefit/risk of vaccination in subjects with autoimmune 
diseases. The Pfizer safety database search through 13  Sep 2022 for a l l  
BNT162b2 reports of PT Dermatomyositis (MedDRA v. 25.0) retrieved 
127 reports, comprised of 64 cases of alternative potential causes and 
risks for dermatomyositis and 49 cases with insufficient detai l  for 
assessment; 14 cases had with no obvious aetiology for the event. A 
causal mechanism is not evident. Age and sex stratified O/E analyses 
were conducted for 21 - and 42-day risk window and ratios were a l l  well 
below 1 .  Overal l ,  based on the tota l ity of available information, there 
was not adequate evidence to support a causal association between 
dermatomyositis and BNT162b2 . 

Rapporteur assessment comment: 

The signal was triggered by a persons' treatment of dermatomyositis participating a non-vaccine 
placebo-controlled cl inical trial who attributed her dermatitis to Comirnaty. 

There were no reports of dermatomyositis or of flares of dermatomyositis in the vaccine placebo­
controlled cl inical tria ls. 

Retrieved were 20 relevant publ ications in which the authors noted that self-reports of flares requiring 
escalation in treatment in <7% of the subjects did not a lter the favourable benefit/risk of vaccination in 
subjects with autoimmune diseases. 

Through 13 Sep 2022, the MAH retrieved 127 reports of which 64 cases had alternative potential 
causes, 49 cases with insufficient detai l  for assessment and 14 cases had with no obvious aetiology for 
the event. 

O/E ratios were < 1 .  

A causal mechanism i s  not evident. 

MAH's conclusion is endorsed, that there was not adequate evidence to support a causal association 
between dermatomyositis and Comirnaty. 

Histiocytic necrotizing lymphadenitis (HNL) 

Response to the PRAC request from signal Histiocytic necrotizing lymphadenitis (EPITT 19835) :  
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Having considered the available evidence in EudraVigilance and in the literature, the PRAC agreed that 
the MAH of COVID-19 mRNA vaccine (nucleoside-modified) COMIRNATY, BioNTech Manufacturing 
GmbH, should submit within the next PSUR (with a DLP of 18 December 2022) a cumulative review of 

all cases concerning Comirnaty associated with histiocytic necrotizing lymphadenitis from all sources, 
including any relevant articles from literature and to discuss probable mechanism(s) of action for the 

occurrence of vaccine-associated histiocytic necrotizing lymphadenitis following administration of 
Comirnaty. The MAH should discuss the need for any potential amendment to the product information 
and/or the risk management plan and make accordingly a proposal for changes to the relevant sections 

within this discussion. 

MAH's response (Appendix 5.3.1) 

Introduction' 

Histiocytic necrotizing lymphadenitis (HNL), aka Kikuchi disease aka Kikuchi-Fujimoto disease aka 
Kikuchi histiocytic necrotizing lymphadenitis is a rare, benign condition of unknown etiology originally 

described in young women in Japan. It is a syndrome now described to occur in all races and in both 
males and females although it is slightly more common in females. Affected age is generally younger 
than 40 years (range 6 to 80 years) and clinical presentation is of lymphadenopathy (LAD), usually 

cervical. Retrospective reviews of cases in the literature show that other signs and symptoms most 
commonly co-reported, occur at much lower incidences: fever in 35%, rash (10%), arthritis (7%), 
fatigue (7%) and hepatosplenomegaly (3%). These are symptoms often associated with viral infection. 

The presentation, course and histology of the lymph node (LN) upon biopsy (needed for diagnosis) are 

interpreted as suggestive of a T cell and histiocyte immune response. Many infectious agents have 
been proposed to be responsible for this disorder, including Epstein-Barr virus (EBV), human 

herpesvirus 6 and 8 (HHV), HIV, Parvovirus B19, paramyxoviruses, parainfluenza virus, Yersinia 

enterocolitica, and Toxoplasma. It has also occurred with other conditions such as Still's disease, 
systemic lupus erythematosus (SLE) and B cell lymphoma. Rare reports have been associated with 
SAR-CoV-2 infection. 

There is no effective treatment, and it usually resolves in 1-4 months; recurrence is uncommon. 
Steroids and other immunosuppressants have been used for older and sicker patients. There appears 
to be a risk of evolution into an autoimmune syndrome such as SLE and some cases (generally in older 

and sicker patients) have also described concurrent macrophage activation syndrome. 

The rarity and unclear etiology of HNL naturally make it a condition for which there will be speculation 

of a causative role of vaccination, however, these same characteristics also suggest that the condition's 
etiology is likely multifactorial and therefore a simple explanation may not be possible. 

Surveillance 

There were no signals of disproportionality for HNL in MAH's safety database during routine signal 

detection. 

There were no clinical trial reports of HNL in the pivotal BNT162b2 vaccine clinical trials conducted by 
MAH. 

Literature 
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Introduction 1 

Histiocytic necrotizing lymphadenitis (HNL),  aka Kikuchi disease aka Kikuch i-Fuj imoto disease aka 

Kikuch i histiocytic necrotizing lymphadenitis is a rare, benign condition of unknown etiology original ly 

described in young women in Japan .  It is a syndrome now described to occur in a l l  races and in both 

males and females although it is sl ightly more common in females. Affected age is general ly younger 

than 40 years (range 6 to 80 years) and clin ical presentation is of lymphadenopathy (LAD), usua l ly 

cervica l .  Retrospective reviews of cases in the literature show that other signs and symptoms most 

commonly co-reported, occur at much lower incidences : fever in 35%, rash (10%), arthritis (7%), 

fatigue (7%) and hepatosplenomegaly (3%) . These are symptoms often associated with viral infection.  

The presentation, course and histology of the lymph node (LN) upon biopsy (needed for diagnosis) are 

interpreted as suggestive of a T cel l  and histiocyte immune response. Many infectious agents have 

been proposed to be responsible for this disorder, including Epstein-Barr virus (EBV), human 

herpesvirus 6 and 8 (HHV), HIV, Parvovirus B19, paramyxoviruses, parainfluenza virus, Yersinia 

enterocol itica, and Toxoplasma. It has also occurred with other conditions such as Sti l l 's disease, 

systemic lupus erythematosus (SLE) and B cell lymphoma . Rare reports have been associated with 

SAR-CoV-2 infection.  

There is no effective treatment, and it usual ly resolves in 1-4 months; recurrence is uncommon. 

Steroids and other immunosuppressants have been used for older and sicker patients. There appears 

to be a risk of evolution into an autoimmune syndrome such as SLE and some cases (generally in older 

and sicker patients) have also described concurrent macrophage activation syndrome. 

The rarity and unclear etiology of HNL natura l ly make it a condition for which there will be speculation 

of a causative role of vaccination, however, these same characteristics also suggest that the condition's 

etiology is l ikely mu ltifactorial and therefore a simple explanation may not be possible. 

Surveillance 

There were no signals of disproportional ity for HNL in MAH's safety database during routine signal 

detection.  

There were no clinica l trial reports of HNL in  the pivotal BNT162b2 vaccine cl inical trials conducted by 

MAH . 

Literature 
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OVID MEDLINE, EMBASE and BIOSIS Previews were searched up to 19 December 2022 for literature 
articles on HNL (including Kikuchi-Fujimoto) and BNT162b2 administration. All relevant publications 

described case reports following COVID-19 or COVID-19 vaccination except one preprint article by 
Rodriguez-Ferreras2 which described a review of cases of HNL reported in pharmacovigilance 
databases. In the review, 14 cases of HNL were found in the Spanish AE (FEDRA) and EudraVigilance 

databases associated with COVID-19 vaccine (11 of 14 reported Comirnaty administration) and 9 cases 
were found in association with non-COVID-19 vaccines. The authors state the reports of HNL are an 

"oddly high number" but provide no rationale for this statement (e.g., any measure of 
disproportionality or even a baseline number of total COVID-19 vaccine AE reports in the databases). 
Given the unprecedented number of global vaccinations for COVID-19, it is important to contextualize 
such statements in order to best understand if AE occurrence is out of the ordinary (and potentially 

related to vaccination) or simply coincident to vaccination. 

The remaining relevant articles were (3) case reports of HNL following COVID-19 and (10) following 

COVID-19 vaccination. The Comirnaty vaccine case reports were sent to case processing to ensure 
their inclusion in the global safety database; those pending entry in the safety database are described 
directly below and the remainder are described in the safety database review. 

Rapporteur assessment comment: 

The MAH showed the cases summaries of 6 pending case reports of which 4 case reports are not 

considered reports after Comirnaty exposure (1 after Spikevax, 1 after Sinopharm, and 2 after 
unspecified COVID-19 vaccines). The 2 remaining pending case reports are presented below. 

Source 
Author 

Country 

Case Sittninary .1.L4H Comment 

B2',..13- 20-year-old woman with no medical The parient had more. 
history and a 2-week history of fever and eNrosfve LAD than 

Ikeda, K et al.. 1-week history of painful bilateral generally seen ',t:ith ,7-Th7. and 
cervical LAD, fever began 1 day after hepatosplenOlilegOly it: .1; f ch is 

japan dose 1 (D1) of PFEIBNT C'OVID-19 also less common. While the 
vaccination. She was treated with a e).,.fectrioa.t ti .(.)1*-tip was not 
course of antibiotics without resolution. complete. she did imp °ye 
She was negative for SARS-C'oV-2, 
HBV, liCV„ ITV. EBY, C:)...B.- and not 

with corticosreioids. No 
fitither 't-oriliation on 

tested for HIV or HPV B19. A C'T additional dose 1c Of 1.-z;ccine 
confirmed symmetrical LAD in the neck were available 
(1 cm) supraclavicuIar. axillary and 
in.f..ninal areas and hepatosplenomegaiy, 
a LN biopsy was consistent with HINT, 
and she was treated with ccrticosteroids 
with improvement after a failed course 
of NSAIDs. 

Rapporteur assessment comment: 

TTO 1 week after dose 1. HLN was diagnosed after biopsy. Although the infectious work-up was not 

complete, most of the common known causes of HNL were tested. Therefore, this case with confirmed 
HNL is considered possible related to Comirnaty exposure. 
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OVID MEDLINE, EMBASE and BIOSIS Previews were searched up to 19 December 2022 for literature 
articles on HNL (including Kikuch i-Fujimoto) and BNT162b2 admin istration. All relevant publications 
described case reports fol lowing COVID-19 or COVID-19 vaccination except one preprint article by 
Rodriguez-Ferreras2 which described a review of cases of HNL reported in pharmacovig ilance 
databases. In the review, 14 cases of HNL were found in the Spanish AE (FEDRA) and EudraVigi lance 
databases associated with COVID-19 vaccine ( 1 1  of 14 reported Comirnaty admin istration) and 9 cases 
were found in association with non-COVID-19 vaccines. The authors state the reports of HNL are an 
"oddly high number" but provide no rationale for this statement (e .g . ,  any measure of 
d isproportionality or even a baseline number of tota l COVID-19 vaccine AE reports in the databases) . 
Given the unprecedented number of g lobal vaccinations for COVID-19, it is important to contextual ize 
such statements in order to best understand if AE occurrence is out of the ordinary (and potential ly 
related to vaccination) or simply coincident to vaccination. 

The remaining relevant articles were (3) case reports of HNL fol lowing COVID-19 and ( 10) fol lowing 
COVID-19 vaccination. The Comirnaty vaccine case reports were sent to case processing to ensure 
their inclusion in the g lobal safety database; those pending entry in the safety database are described 
directly below and the remainder are described in the safety database review. 

Rapporteur assessment comment: 

The MAH showed the cases summaries of 6 pending case reports of which 4 case reports are not 
considered reports after Comirnaty exposure ( 1  after Spikevax, 1 after Sinopharm, and 2 after 
unspecified COVID-19 vaccines) . The 2 remaining pending case reports are presented below. 

Soun:e 
Author 
Country 

BI'v1J
7 

Ikeda. K et aL 

Japan 

Case Summary 

10-year-old ,voman ,,vitll no medical 
history and a 2-week history of fever and 
1 -·week histo1y of painful bilateral 
cervical LAD: fever began 1 day after 
dose 1 (Dl )  of PFE/BNT CO'VID-19 
vaccination. She ,:vas treated ,;;itb a 
comse of antibiotics ,vithout resolmion. 
She \'HlS negative for SARS-CoV-2. 
HBV. HCV. If\'. EBV. crv:rv and not 
tested for HIV or HPV B 1 9. A CT 
confirmed symmetrical LAD in the neck 
(1 cni). supraclavicular. axillary and 
inguinal aTeas and hepatospleuomegaly: 
a LN biopsy was consisttent with HNL 
and she '.Yas treated ,vitb cm1icosteroich; 
,:vit11 improvement after a failed course 
ofNSAIDs. 

Rapporteur assessment comment: 

I11e patient had more 
€I:rtm1stve LAD than 
generally seen ·with HNL and 
hepatospienomegaly wMch is 
also less common .. Tt11ile the 
ii-ifectious ·work -up was not 
complete, she did improve 
with corticosteroids, No 
.filrther information on 
additional doses of vaccine 
were uvailable. 

TTO 1 week after dose 1 .  H LN was d iagnosed after biopsy. Although the infectious work-up was not 
complete, most of the common known causes of HNL  were tested . Therefore, this case with confirmed 
HNL is considered possible related to Comirnaty exposure. 
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Human Vaccines &. 
Immunotherapeuticss 

Kashiwacla T et al. 

Japan 

2,7-year-old woman with no medical 
history had left submandibular swelling 
the day after D1 of PEEIBNT COVID-
19 vaccination; a course of antibiotics, 
produced. an improvement in a few 
2 days later, she received D2, and the 
following clay had fever and axillary 
swelling which spontaneously improved. 
after 3 clays. 68 clays from D2, she had a 
fever (39 C') and discomfort in the axilla. 
Fever persisted despite a course of 
antibiotics and on clay 123 after D1, she 
presented to the hospital. A chest CT 
scan showed multiple enlarged nodes on 
the left (same side as vaccination) and 
gallium update in multiple left axillary 
nodes. US showed hepatosplenomegaly„ 
CMV: EBV. ANA. Tind tests for 31 
tubes cilosi& and Baitonelia were 
negative. A surgic al biopsy of an 
axillary node was consistent with HNL. 
Fever resolved in 18 clays without 
treatment and the patient recovered, 

This patient seemed to have 
post-vaccinated LAD that 
esoived and was then 

followed bi, IINL. 
infeciroas worit-N.p doc nor 
appear rar be comp ete 
however she r ecoveued with 
no ri ea-mew af'er having 
had a COU , ye of antbiorics 
which had nor impTeved her 
symptoms. 

Rapporteur assessment comment: 

TTO was 68 days after dose 2. HLN was diagnosed after biopsy. The infectious work-up seemed 
limited. Due to the relative long TTO after improvement from fever and axillary swelling, this case is 

considered unlikely related to Comirnaty exposure. 

Safety database review 

The spontaneous BNT162b2 reports were searched cumulatively through 18 Dec 2022 for reports of 
HNL. There were 21 cases reported (5 of the 21 were from medical literature). Eleven were in women 

and 9 in men (1 case did not report sex). Seventeen were serious (4 non-serious), all but 2 were 
medically confirmed and none had fatal outcomes. Seventeen recovered or were recovering at the time 

of the report; 3 had not recovered and 1 did not provide an outcome. Patient ages ranged from 10 
years to 52 years (mean 22.8; 1 not reported). 

Eleven cases were reported to occur following dose 1 (ranging from the day of D1 to 35 days after D1). 
Fewer cases occurred after dose 2 (6, ranging from 1 day to 3 months after D2) and after dose 3 (1, 
same day as D3) and dose 4 (1, 37 days after D4). Two cases were reported to occur 9 days after D1 

and then recur a few days after D2; both patients received D3 of vaccine without repercussion. Two 
cases did not specify dose. 

Nine cases were reported from Japan, 2 each from France, Singapore and Spain and the remaining 

cases were reported (1 each) from Australia, Austria, Finland, Italy, Qatar and the UK. 

Of the 21 reports, 
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Huma:n Vaccines & 
Imnmnotherapeutics8 

Kash.hvada T et aL 

Japan 

27-year-old \>mman ,\·ith no medical 
history had left submandibular swelling 
the day after Dl  of PFE/BNT COVID-
19  vaccination: a comse of antibiotics 
produced an impro,;ement in a f'e\v days. 
22 days later. she recei'i·ed D2. aml the 
following. day had feyer and axillat)' 
swelling which spontaneously improYed 
after 3 days. 68 days from D2. she had a 
fe-i:er (39 C) and discomfort in the axilfa. 
Feyer persisted despite a course of 
antibiotics and on day 1 23 after D 1 .  she 
presented to the hospital. A chest CT 
scan shmved multiple enlarged nodes on 
the left (same side as vaccination) and 
gallitllll update in multiple left 11xillary 
nodes. US showed bepatosplenomegaly. 
c:rvrv. EffV. ANA. i1nd 1tesrs for M. 
tuberculosis and BartoneUa \'l.;ere 
negatiw. A surgical biopsy of an 
axillary node ,,,ms consistent with HNL. 
Fever resolved in 10  days vvitllout 
treatment and the patient recovered. 

Rapporteur assessment comment: 

I11is pahent seemed to hare 
post-vaccinated LAD that 
msolved and was then 
followed by HNL. Her 
infechous work -up does not 
appear w be complete, 
however she recovered with 
110 treatment afte,· having 
had a com:se of antibiotics 
which had not improved her 
symptoms. 

TIO was 68 days after dose 2.  H LN was diagnosed after biopsy. The infectious work-up seemed 
l imited. Due to the relative long TIO after improvement from fever and axi l lary swell ing, this case is 
considered un l ikely related to Comirnaty exposure .  

Safety database review 

The spontaneous BNT162b2 reports were searched cumulatively through 18 Dec 2022 for reports of 
HNL. There were 21  cases reported (5 of the 2 1  were from medical  l iterature).  Eleven were in women 
and 9 in men (1 case did not report sex) . Seventeen were serious (4 non-serious), all but 2 were 
medica l ly confirmed and none had fata l outcomes. Seventeen recovered or were recovering at the time 
of the report; 3 had not recovered and 1 did not provide an outcome. Patient ages ranged from 10 
years to 52 years (mean 22.8;  1 not reported) .  

Eleven cases were reported to occur fol lowing dose 1 (ranging from the day of Dl  to 35 days after D l ) .  
Fewer cases occurred after dose 2 (6, ranging from 1 day to 3 months after D2) and after dose 3 ( 1 ,  
same day a s  D3) and dose 4 (1 ,  3 7  days after D4) . Two cases were reported to occur 9 days after Dl  
and  then recur  a few days after D2;  both patients received D3 of vaccine without repercussion.  Two 
cases did not specify dose. 

N ine cases were reported from Japan, 2 each from France, Singapore and Spain and the remaining 
cases were reported (1  each) from Austra l ia, Austria, Finland, Italy, Qatar and the U K. 

Of the 21  reports, 
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• 2 cases occurred in patients with a known history of HNL and 
In these cases, and 9 others, there was no mention of lymph node biopsy, 

a requirement for the accurate diagnosis of HNL. 

• 2 additional cases and provided no information about a work-

up to rule out infectious diseases as a potential cause for HNL. 
• 2 additional cases and one case counted above as not having 

a lymph node biopsy posed a differential diagnosis that included HNL, but the 
patients ended up being diagnosed with SLE. 

Due to the alternative explanations for HNL and the lack of clear diagnosis and infectious work-up, 
these 15 cases were not considered further. 

The remaining 6 cases, concerning 5 patients, are detailed in the table below: 

AIR 

Age(Y)/Sex. 

Country 

Latency Dose 

Other PTs 

Seriousness 

Outcome 

Summary 

Comment 

34/Male 

None 

Non-serious 

In this literature report9, the patient had a 
medical history of diabetes mellitus, 
hypertension and COVID-19 and 
presentest with fever and axillary LAD. 

17 days/Dose 1 

Recovered His infectious work-up was negative for 
current CO ID-19. TI5,, fungal infection, 
EBV„ CM V, Toxoplasnia, Dengue„143V 
and HCAT. Labs showed leukopenia and. 
LN biopsy was consistent with HLN. He 
was treated with NSAIDs and recovered. 

No, aitc7-)wfive caii.'e obvious in this case 
however iemiwality does rlOt eoreinri 
causality 

Rapporteur assessment comment: 

TTO was 17 days after dose 1. HLN was diagnosed after biopsy. The authors of the case report stated 
that extensive clinical workup was performed to exclude infectious and autoimmune causes, and 
histology also confirmed the absence of lymphoproliferative disorders. No further information regarding 

other received doses. Therefore, this case is considered probable related to Comirnaty exposure. 
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• 2 cases occurred in patients with a known history of HNL and 
. In  these cases, and 9 others, there was no mention of lymph node biopsy, 

a requirement for the accurate diagnosis of HNL. 
• 2 additional cases ■■■■■■■ and provided no information about a work-

up to rule out infectious d iseases as a potential cause for HNL. 
• 2 additional cases 

a lymph node biopsy 
and one case counted above as not having 

posed a differential d iagnosis that included HNL, but the 
patients ended up being diagnosed with SLE. 

Due to the alternative explanations for HNL and the lack of clear d iagnosis and infectious work-up, 
these 15 cases were not considered further. 

The remaining 6 cases, concern ing 5 patients, are detai led in the table below : 

1 

AER 

Age(Y)/Sex 

Country 

Latencv/Dose 

34/Malie 

-
1 7 days/Dose 1 

Otller PTs 

Seriousness 

Outcome 

None 

Non-serious 

Recovered 

Rapporteur assessment comment: 

Summary 

Comment 

In this literature report9. tbe patient had a 
medical histoiy of diabetes me11itus. 
hypertension and CUVID-19 and 
presented ,,;ith feyer and axillary L.i\.D. 
His infectious work-up ,vas negative for 
cmTent COYID-19. TR fungal infection. 
EBV. CMV. Toxoplasma. Dengue. HBV 
and HCV. Labs showed leukopenia and 
LN biopsy v,-as consistent •.:vith HLN. He 
was tJ·eated with NSAIDs and recoYeied. 

No alternative cause obvious in this case 
howel'er temporality does not corifim1 
causalitv 

TIO was 17 days after dose 1 .  H LN was diagnosed after biopsy. The authors of the case report stated 

that extensive clinica l workup was performed to exclude infectious and autoimmune causes, and 

histology also confirmed the absence of lymphoproliferative d isorders. No further information regarding 

other received doses. Therefore, this case is considered probable related to Comirnaty exposure. 
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Lymphadenopathy„ 
Vaccination site 

In this spontaneous report from a 
physician. via EMA, the patient (With 

30/Female lymphadenopathy t o history of interest-) presented with 
axillary LAD 9 clays after Dose 1 (Jan 

Serious 2921) (same side as vaccination) and had 
an US interpreted as reactive LAD,. She 

9 clays/Dose 1 Recovered had D2 of vaccine 21 days after Dl and 
about 2.5 weeks later had another US that 
showed LAD in both axillat„ again 
thontlit to be reactive, There was no 
report of fever. A little less than 2 
months after D2, a flu US showed 
axillary„ cervical, infra and 
supraclavicular LAD and 3 clays later a, 
core biopsy was performed. 

See the next. case (AER 
detail's 

3 Lymphad.enopathy„ Condition 
aggravated. Ovaiian cyst 

i.: C/oilrlin ea Ij 'OM ..-1ER 
infectious work up was negative fir 

30/Female 
Serious 

COVID-19„ EBV„, CI\ 1-:„ Barionella, 
Bmcella, Parvovims 19. Coxiella. FISV, 
influenza: A and B. RSV and 

Recovered Toxoplasma. Labs were negative fir 
>2 months/Dose 2 interferon gamma release. ANC,A, ANA 

and thyroid abnormalities. LN biopsy 
was consistent with HINL. She did not 
receive treatment and recovered., 

D3 of Comima vas administered 
approximately 1.5: years after the primary 
series, and there were no clinica 1 
repercussions. 

No alto-native cone obvious iN this case 
holve,:er teilpfl.c.Av. does not confirm 
car±sat: 

Rapporteur assessment comment: 

TTO was 2.5 weeks after D2. The one sided lymphadenopathy after dose 1 became two-sided after 

dose 2 and 2 months later HLN was diagnosed after biopsy. After dose 3 (1,5 year later) there were no 

complaints. Extensive clinical work-up was done excluding other causes. Therefore, this case is 

considered possible related to Comirnaty exposure. 
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-
30/Female 

-
9 days/Dose l 

3 

30/Female 

-
> 2 months/Dose 2 

Lymphadenopathy. 
Vaccination site 
lymphadenopathy 

Serious 

Recovered 

Lymphadenopathy. Condition 
aggraYated. Onuian cyst 

Serious 

Recovered 

Rapporteur assessment comment: 

In this spontaneous report from a 
physician. via Efvl..;\. the patient (with 
"no histmy of interesf') presented ,vith 
axillary LW 9 days after Do,e I (Jan 
202 1 )  (same side as Yaccination) and bad 
an US interpreted as reactive LW. She 
had D2 of vaccine 2 1  days after D l and 
about 2 .. 5 11veeks later had another US that 
shmved LW in both axillae. again 
thought to be reactive. There ,ns no 
report of fever. A little less than l 
months afkr Dl. a Vu US showed 
axilla1y. cervical. infra and 
supradavicufar LAD and 3 days later a 
core biopsy was performed. 

See the next case (A.ER 
details 

(Continuedfrom AER 
Infectious work up was negative for 
COVID-19. EBV. CJvr\.·. Banonella. 
Bn1cella. Parrnvims 19. Coxiella. HSV. 
I11t1uenza A aud B. RSV aud 
Toxoplasma .  Labs ,,,- ere negatiYe for 
interfernn gannna rdease. ANCA. ANA 
and thyroid abnmmaHties. LN biopsy 
,vas consistent witb HNL. She did not 
receive treatment and recoYered. 

DJ of Comimaty ,,:vas administered 
approximately L5 years after the primary 
se1ies and there were no clinica l  
repercussions. 

No aiten1ative cause obvious in this case 
however temporality does not conjim1 
causalitv 

TTO was 2 . 5  weeks after D2. The one sided lymphadenopathy after dose 1 became two-sided after 

dose 2 and 2 months later H LN was diagnosed after biopsy. After dose 3 (1 ,5  year later) there were no 

complaints. Extensive cl inical  work-up was done excluding other causes. Therefore, this case is 

considered possible related to Comirnaty exposure. 
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4 None In this literature report.9 FMH was not 
reported. The patient had fever and 

18/Female Non-serious 

Recovered 

axillary LAD. Her infectious work-up 
was negative for COVID-19, T . fungal 
infection, HIV, El5V. CI\ IV, 
Toxoplasma, Dengue, HBV and HCV. 

35 days/Dose 1 Labs showed leukope nia and negative 
ANA and ds-DNA: CT ,,Ilorvved enlarged, 
left axillary, supraclavicular and 
subpectoral nodes up to 2 cm. LN biopsy 
was clw I-INL. She was treated with 
NSAIDs and recovered. 

NO alternative cause obvious ill' this case 
however temporality does not confirm 
causa h f).= 

Rapporteur assessment comment: 

TTO was 35 days after dose 1. The authors of the case report stated that extensive clinical workup was 

performed to exclude infectious and autoimmune causes, and histology also confirmed the absence of 

lymphoproliferative disorders. HLN was diagnosed after biopsy. No further information regarding other 

received doses. Despite the medical history was not reported (the patient was reported to be 

`previously well'), this case is considered probable related to Comirnaty exposure. 

None In this literature report," the patient had 
a history of minimal change renal disease 

18/Male Serious since 2015 with 2 relapses requiring 
treatment with prednisolone, cyclosporin. 

Recovering and rituximab over the years up until 2 
years prior when he went into remission. 

10 days/Dose 1 His symptoms included fever. tender 
LAD in the cervical and axillaiy regions, 
decreased appetite and nausea. Infectious 
work-up was, negative for COV1D-19, 
HBV., HCV, HIV. CMV and EBB". Labs 
shrkved 10-.v platelets, elevated 
transaminases and. ANA negative. LN 
biopsy 1.7 -i-is ciw HNL. He -,,v as initially 
treated with a course of antibiotics, they 
with paracetamol. and NSAIDs for his 
fever; the patient was recovering at the 
time of report., 

No aircwiative cause a!Tvions in Ii  case 
however t-enipor(tlity does noi amfirm 
causality 

Rapporteur assessment comment: 
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4 None 

1 8/Female Non-serious 

- Recovered 

3 5 days/Dose I 

Rapporteur assessment comment: 

In this literature report.9 PlV[H \,.:a s  not 
reported. The patient bad fever and 
axillary LAD. Her infections work-up 
was negative for COVID-19 .  TR Fm1gal 
infection. HIV. ERV. crvrv. 
Toxoplasrna. Dengue. HBV and HCV. 
Labs shm\-ed leukopenia and negative 
ANA and ds-DNA: CT shm,.-ed enlarged 
left axillary .. supraclavicular and 
subpectoral nodes up to 2 cm. LN biopsy 
was c/w HNL She \Vas treated ,vit11 
NSi'UDs and recoYered. 

No alternative cause ob1'ious in this case 
however temporaJity does not conjilm 
causaht)-• 

TTO was 35 days after dose 1 .  The authors of the case report stated that extensive clinica l  workup was 
performed to exclude infectious and autoimmune causes, and histology a lso confirmed the absence of 
lymphoproliferative d isorders. HLN was diagnosed after biopsy. No further information regarding other 
received doses. Despite the medica l h istory was not reported (the patient was reported to be 
'previously wel l ') ,  this case is considered probable related to Comirnaty exposure. 

None 

1 8/Male Serious 

- Recovering 

10 days/Dose l 

Rapporteur assessment comment: 
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In tllis literature report.1 0  the patient had 
a history of minimal change renal disease 
since 2015  witl1 2 refapses requiting 
treatment with prednisolone . . cyclosporin. 
and rituxirnab over the years up u11til 2 
years prior \Vhen he \Yentt into remission. 
His S)lnptoms included foyer. tender 
U\D in the cervical and axilhuy regions. 
decreased appetite and nausea . Infectious 
work-up ,.oms negative fm CU\'ID-19 .  
HBV. HCV. HIV. C:tv[V and EBV. Labs 
slmwed lnv,: plateletts. elevated 
transamiuases and ANA negative. LN 
biop'>y ,,,a s  c/vl' HNL. He ,0rns initially 
trea1ed \0vitb a cotU"se of antibiotics .. they 
with paracetamol and NSAIDs fm his 
fever: the patient \Vas recovering at the 
time ofreport. 

No alternative cause obvious in this case 
howerer temporality does not conjinn 
causaiitv 

Page 69/170 



TTO was 10 days after first dose. Extensive clinical workup was performed to exclude other causes. 

HLN was diagnosed after biopsy. No further information regarding other received doses. Therefore, this 

case is considered probable related to Comirnaty exposure. 

6 Haemophagocytic 
lymphohistiocytosis (HLH) 

In this literature reporter . a 38-year-old 
previously healthy woman had DI, 2 

58/Female months after giving birth to a healthy 
Serious baby. 3 weeks after D2 she presented 

with fever, chills, fatigue, a diffuse 
Recovered erythematous papular rash and. tender left 

3 weeksillose 2 axillary LAD confirmed by CT scan. 
Symptoms did not respond to a course of 
antibiotics. She had leukopenia, and 
anemia, and an extensive negative 
infectious workup which included 
negative tests far SARS. EBV, CMV, 
HCV. HBV, HIV, Toxoplasma, 
Rubeovirus, Brucella, Leptospirosis, 
B,artonella, Chlamyclia, Morbillivirus„ 
Mycoplasma„ Yersinia„ TB. Farvo-19, 
CNIV, JC and Hewes 4 ANA, anti-DNA 
and rheumatoid new were negative. A 
bone marrow biopsy showed 
hemophagocytosis and a. diagnosis of 
HLH was confirmed based on the 
fulfilment of six out of eitIn criteria, 
according to the HLH-20.4 diagnostic 
criteria. An excisional lymph node 
revealed histiocytes necrotizing 
lymphadenitis with numerous (B 48+ 
histiocytes. She was started on 
corticosteroids and was recovering at the 
time of the report., 

.:41Though HMI 1'5' a self limiting and 
beni iii condition, it has yrevionsly been 
rarely reported' in coriiuiwtioril 'ith HT II, 
a potentially severe hypernit7 mimic:147 
condition due to uncontrolled hi tiocytes, 
Macrophages and T-cel I activatio;i. The 
authors h7.pOt/ies'ize that COVID-19 
lyvcinatiOn caused axillaiy LAD 
filltnrcil by a systemic iifiaminatoty 
reaction that evolved all. HLH. 

Rapporteur assessment comment: 

TTO was 3 weeks after dose 2. HLN was diagnosed after biopsy. No further information regarding other 

received doses. Extensive clinical workup was performed to exclude other causes. Therefore, this case 

is considered probable related to Comirnaty exposure. 

MAH's conclusion 
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TTO was 10 days after first dose. Extensive cl in ical workup was performed to exclude other causes. 
HLN was diagnosed after biopsy. No further information regarding other received doses. Therefore, this 
case is considered probable related to Comirnaty exposure. 

3 weeks/Dose 2 

Haemophagocytic 
lymphohistiocytosis (HLH) 

Serious 

Recovered 

Rapporteur assessment comment: 

In this literature report1 1 . a 38-year-old 
previously healthy woman had Dl 2 
months after giving birth to a heahhy 
baby. 3 ,veeks after D2 she presented 
,vith feyer .. chills, fatigue. a diffuse 
erythematous papufar rnsh and tendef left 
axillary LAD confinned by CT scan. 
Symptoms did not respond to a course of 
antibiotics. She had leukopenia and 
anemia and an extensive negati\'e 
infectious workup v,;hich included 
negatiYe tests for SARS. EBV. CI'vfV. 
HCV. HBV. HIV. Toxoplasnrn . 
Rubem:ims. Brucella. Leptospirosis. 
Barton<!lla. Chlamydia.  Morbillivirus, 
lvfycoplasma . Yeninia. TB. P,uvo- 19 .  
CI\fV .. JC and Herpes 6 .  ANA anti-DNA 
and rheumatoid factor ,vere negative. A 
bone ma1To;,,: biopsy shm,·ed 
hemopbagocytosis and a diagnosis of 
HLH ,,;vas con:firmed based on the 
fhlfilmem of six out of eight crite1ia 
according to the HLH-2004 diagnostic 
cr:ite1·fa . An excisional lymph node 
re,;ealed histiocytes necrotizing 
lymphadenitis ,,;itl1 numerous CD 68+ 
histiocytes. She was staxted on 
corticosteroid-, and ,vas recovering ai the 
time of the report. 

Although HNH is a self-limiting and 
benign condition, it has pret'iously been 
rare�v reported in conjuncnon with HLH, 
a potentially severe hJperinjlammawry 
condition due to uncontrolled histiocytes, 
macmphages and T -ce!l activation The 
authors hJpothesize that COVID-19 
raccinanon caused axillary LW 
followed by a s.vstemic ir1flammatory 
reaction that evolved into HLH. 

TTO was 3 weeks after dose 2 .  HLN was d iagnosed after biopsy. No further information regarding other 
received doses. Extensive clinical workup was performed to exclude other causes. Therefore, this case 
is considered probable related to Comirnaty exposure. 

MAH's conclusion 
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Following review of the totality of available information, including the relatively low number of post-

authorization reports in the context of >2 billion BNT162b2 doses administered, and the approximately 

1.7 million BNT162b2 adverse event cases in the safety database, the lack of clear mechanism by 
which the vaccine could cause HNL, a condition which in and of itself does not have a clear 

pathogenesis, the data do not allow a conclusion that Comirnaty causes HNL. The latency (days to 
months) from vaccination is noted but is not sufficient information from which to conclude causality. 
Based on this and in the context of the individual and public health benefits of vaccination, there is no 
need to update the labelling or risk management documents at this time and routine signal detection 
activities will continue. 

Rapporteur assessment comment: 

Clinical trial data 

There were no reports of histiocytic necrotizing lymphadenitis (HNL) in clinical trials. 

Literature 

Through 19 Dec 2022, 10 case reports were retrieved. Four were send to MAH's safety database and 
are included in the post-marketing cases. Six case reports were pending of which in 4 case reports the 
HNL was not after Comirnaty exposure. Of the remaining 2 case reports, 1 case report is considered 

possible related to Comirnaty exposure and 1 case report unlikely related. 

Mechanism of action 

No discussion of probable mechanism(s) of action for the occurrence of vaccine-associated histiocytic 
necrotizing lymphadenitis following administration of Comirnaty was provided. 

HNL is a rare disease although it has been most frequently reported from Asia 
(https://www.uptodate.com/contents/kikuchi-disease), has non-specific manifestations, its etiology 
and pathogenesis are unclear and there are no clear diagnostic criteria, diagnosis can be made only 
after histologic examination of lymph node biopsy. How the vaccine may lead the development of HNL 

disease is unknown, however it might induce it because viral or other antigens in the vaccine could lead 
to aberrant immune response in vaccine recipients resulting into the development of HNL. 

Post-marketing 

Through 18 Dec 2022, 21 cases reporting HNL were retrieved. Nine originated from Japan and 2 from 
Singapore. 15 of the 21 cases were not considered further due to the alternative explanations for HNL 

and the lack of clear diagnosis and infectious work-up. Of the remaining 6 cases (5 persons), 4 cases 
were considered probable related to Comirnaty exposure and 1 case possible related. 

In total, there were 4 post-marketing cases considered probable related to Comirnaty exposure and 2 
cases possible related and the mechanism of action is unknown. Given the extensive exposure of 

Comirnaty this is not considered a convincing piece of evidence to demonstrate a causal relationship 
and does not present a new safety concern. Overall, MAH's conclusion is endorsed that based on the 
current provided information, a causal association of HNL with Comirnaty is not supported. Routine 

pharmacovigilance should be continued. 

Issue solved 
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Fol lowing review of the tota l ity of available information, including the relatively low number of post­
authorization reports in the context of >2  bi l l ion BNT162b2 doses administered, and the approximately 
1 .  7 mi l lion BNT162b2 adverse event cases in the safety database, the lack of clear mechanism by 
which the vaccine could cause HNL, a condition which in and of itself does not have a clear 
pathogenesis, the data do not al low a conclusion that Comirnaty causes HNL. The latency (days to 
months) from vaccination is noted but is not sufficient information from which to conclude causality. 
Based on this and in the context of the individual and public health benefits of vaccination, there is no 
need to update the label l ing or risk management documents at this time and routine signal detection 
activities wil l  continue. 

Rapporteur assessment comment: 

Clin ical trial data 

There were no reports of histiocytic necrotizing lymphadenitis (HNL) in cl inical tria ls. 

Literature 

Through 19 Dec 2022, 10 case reports were retrieved. Four were send to MAH's safety database and 
are included in  the post-marketing cases. Six case reports were pending of which in 4 case reports the 
HNL was not after Comirnaty exposure. Of the remaining 2 case reports, 1 case report is considered 
possible related to Comirnaty exposure and 1 case report un l ikely related . 

Mechanism of action 

No d iscussion of probable mechanism(s) of action for the occurrence of vaccine-associated histiocytic 
necrotizing lymphadenitis following administration of Comirnaty was provided . 

HNL is a rare d isease although it has been most frequently reported from Asia 
(https ://www.uptodate.com/contents/kikuch i-disease), has non-specific manifestations, its etiology 
and pathogenesis are unclear and there are no clear diagnostic criteria, diagnosis can be made only 
after histologic examination of lymph node biopsy. How the vaccine may lead the development of HNL 
d isease is  unknown, however i t  might induce i t  because viral or  other antigens in the vaccine could lead 
to aberrant immune response in vaccine recipients resulting into the development of HNL. 

Post-marketing 

Through 18 Dec 2022, 21 cases reporting HNL were retrieved . Nine originated from Japan and 2 from 
Singapore. 15 of the 2 1  cases were not considered further due to the alternative explanations for HNL 
and the lack of clear diagnosis and infectious work-up. Of  the remaining 6 cases (5 persons), 4 cases 
were considered probable related to Comirnaty exposure and 1 case possible related . 

In total, there were 4 post-marketing cases considered probable related to Comirnaty exposure and 2 
cases possible related and the mechanism of action is unknown . Given the extensive exposure of 
Comirnaty this is not considered a convincing piece of evidence to demonstrate a causal relationship 
and does not present a new safety concern . Overal l ,  MAH's conclusion is endorsed that based on the 
current provided information, a causal association of HNL with Comirnaty is not supported . Routine 
pharmacovig i lance should be continued . 

Issue solved 
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Genital (vulvovaginal) 

ulceration 
Genital (vulvovaginal) ulceration was initially reviewed and concluded 
not to be a valid signal by the MAH prior to notification from the EMA 

PRAC on 02 September 2022 via a signal assessment report and a 
request for a cumulative review of information. At the request of EMA 

PRAC, a cumulative review (DLP 15 August 2022) was conducted. 

There were no relevant cases in placebo-controlled periods of the 
Pfizer-conducted pivotal adult and paediatric clinical trials C4591001 
and C4591007. The medical literature was reviewed and consisted of 

case reports of this rare condition. The Pfizer safety database search 
through 15 August 2022 for all BNT162b2 reports of PT Genital 

ulceration, Vulval ulceration, Vaginal ulceration, Vulvovaginal ulceration 
or Vulvar erosion (MedDRA v. 25.0) retrieved 165 reports, 3 of which 
were in males, 6 with alternative explanations for the occurrence of 

genital ulceration, 13 confounded by either medical history of previous 

ulcerating disorders, 21 without a reported latency from vaccination, 
and 45 with insufficient clinical detail for adequate assessment or 
incomplete infectious work-ups for the most common causes of genital 

ulcerations. The event has a poorly understood aetiology and 
pathophysiology and is a diagnosis of exclusion and there were a very 
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Genital (vulvovaginal) 
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Genita l (vulvovaginal) ulceration was initial ly reviewed and concluded 
not to be a valid signal by the MAH prior to notification from the EMA 
PRAC on 02 September 2022 via a signal assessment report and a 
request for a cumulative review of information .  At the request of EMA 
PRAC, a cumulative review (DLP 15 August 2022) was conducted . 
There were no relevant cases in placebo-controlled periods of the 
Pfizer-conducted pivotal adult and paediatric cl in ica l trials C4591001 
and C4591007. The medical l iterature was reviewed and consisted of 
case reports of this rare condition.  The Pfizer safety database search 
through 15 August 2022 for al l  BNT162b2 reports of PT Genital 
u lceration, Vulval u lceration, Vaginal u lceration, Vulvovaginal ulceration 
or Vulvar erosion (MedDRA v. 25.0) retrieved 165 reports, 3 of which 
were in  males, 6 with alternative explanations for the occurrence of 
genita l ulceration, 13  confounded by either medical history of previous 
ulcerating disorders, 21 without a reported latency from vaccination, 
and 45 with insufficient cl inica l detai l  for adequate assessment or 
incomplete infectious work-ups for the most common causes of genita l 
u lcerations. The event has a poorly understood aetiology and 
pathophysiology and is a diagnosis of exclusion and there were a very 
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small number of cases with a high certainty of the correct diagnosis 
and temporality with vaccination. Overall, there was insufficient 
evidence to conclude a causal association with BNT162b2 vaccine. The 

PRAC Rapporteur endorsed the position that there is not sufficient 
evidence to conclude a causal association between vulval ulceration 
and Comirnaty exposure and requested for the next PSUR a review of 

additional cases from 16 August 2022, medical literature and O/E 
analyses if applicable. Please see Appendix 5.3.3. of the PSUR (not fully 

reproduced here) for the details of this updated information. 

MAH's summary and conclusion of the review of additional cases 
reporting vulval ulceration: 

Nine new cases from the post-marketing data and two new literature 
cases have been identified since 16 August 2022. 

Non-sexually acquired genital ulceration (NAGU) has a poorly 
understood pathophysiology and is a diagnosis of exclusion, making 
ascertainment of the diagnosis challenging. 

In five of the newly reported cases sufficient clinical detail is lacking to 
establish a diagnosis of genital ulceration occurring without an 

associated infection, whether sexually acquired (e.g., herpes simplex 
virus [HSV]) or non-sexually acquired (e.g., Epstein Barr virus [EBV]). 
In two better described cases a causal association is unlikely, one 
occurring concurrently with COVID-19 infection and the other with 

further episodes occurring without a temporal association to BNT162b2 

exposure. 

One well described literature case in the post-marketing dataset and a 
further literature case identified after the DLP are considered possibly 
related to BNT162b2. However, in the context of the incredibly large 

numbers of doses administered to women and adolescent females this 
does not provide a sufficient strength of association, particularly in the 

context of a poorly understood clinical entity such as NAGU. 

There has been no literature published in the interval period, other 

than case reports, to add to the knowledge base. 

Incidence rates generated by PRAC for the UK and Spain were used by 
the MAH to calculate an O/E ratio for the post-marketing data. 

However, these rates cannot be put into context as there are no 
published background rates for NAGU specifically. Capturing the 
diagnosis of NAGU accurately in real world data medical diagnostic 
codes is also difficult. These caveats mean that the O/E analysis is 

limited by uncertainty in the background rate and should be interpreted 
cautiously. 

Overall, this update contains data consistent with the previous signal 
evaluation and there remains insufficient evidence to conclude a causal 

association between vulvovaginal ulcerations and Comirnaty, therefore, 
no updates to the PI or labelling are warranted at this time. The topic 
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smal l  number of cases with a high certainty of the correct diagnosis 
and temporal ity with vaccination . Overa l l ,  there was insufficient 
evidence to conclude a causal association with BNT162b2 vaccine . The 
PRAC Rapporteur endorsed the position that there is not sufficient 
evidence to conclude a causal association between vulval u lceration 
and Comirnaty exposure and requested for the next PSUR a review of 
additional cases from 16 August 2022, medical literature and O/E 
ana lyses if applicable. Please see Appendix 5 .3 .3 .  of the PSUR (not fully 
reproduced here) for the detai ls of this updated information . 

MAH's summary and conclusion of the review of additional cases 
reporting vu lva I u lceration : 

Nine new cases from the post-marketing data and two new l iterature 
cases have been identified since 16 August 2022. 

Non-sexual ly acquired genita l u lceration (NAGU) has a poorly 
understood pathophysiology and is a diagnosis of exclusion, making 
ascertainment of the diagnosis challeng ing.  

In five of the newly reported cases sufficient cl inical detai l  is lacking to 
establish a diagnosis of genita l u lceration occurring without an 
associated infection, whether sexual ly acquired (e .g . ,  herpes simplex 
virus [HSV]) or non-sexually acquired (e .g . ,  Epstein Barr virus [EBV]) .  
In two better described cases a causal association i s  un l ikely, one 
occurring concurrently with COVID-19 infection and the other with 
further episodes occurring without a temporal association to BNT162b2 
exposure. 

One well described l iterature case in the post-marketing dataset and a 
further l iterature case identified after the DLP are considered possibly 
related to BNT162b2 . However, in the context of the incredibly large 
numbers of doses administered to women and adolescent females this 
does not provide a sufficient strength of association, particularly in the 
context of a poorly understood cl inical entity such as NAGU. 

There has been no literature publ ished in  the interval period, other 
than case reports, to add to the knowledge base. 

Incidence rates generated by PRAC for the UK and Spain were used by 
the MAH to calculate an O/E ratio for the post-marketing data . 
However, these rates cannot be put into context as there are no 
published background rates for NAGU specifica l ly. Capturing the 
diagnosis of NAGU accurately in real world data medical d iagnostic 
codes is also d ifficult. These caveats mean that the O/E ana lysis is 
l imited by uncertainty in  the background rate and should be interpreted 
cautiously. 

Overa l l ,  this update conta ins data consistent with the previous signal 
evaluation and there remains insufficient evidence to conclude a causal 
association between vulvovaginal ulcerations and Comirnaty, therefore, 
no updates to the PI or label l inq are warranted at this time. The topic 
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will continue to be monitored by routine pharmacovigilance and specific 
updates will be included in future PSURs if significant new information 

is obtained. 

Rapporteur assessment comment: 

Please refer to the separate signal procedure vulval ulceration (EPITT 19840; 

EMEA/H/C/005735/SDA/056) in which PRAC concluded that there was not sufficient evidence to 
conclude a causal association between vulval ulcerations and Comirnaty exposure. The signal vulval 

ulceration was closed. 

As requested the MAH provided a review of additional cases reporting vulval ulceration from 16 Aug 

2022 through 18 Dec 2022 in the current 4th PSUR: 

Clinical trial data 

No new cases retrieved. 

Post-marketing data 

From 16 Aug 2022 through 18 Dec 2022, 9 new cases reporting vulval ulceration were retrieved. Two 

and of the 9 cases were considered possible related to Comirnaty 
exposure (one case after Comirnaty Original and one case after Comirnaty Original/Omicron BA.4-5). 

Literature 

No new relevant literature articles were identified. 

Additional 2 new case reports were retrieved after the DLP of which one case was 
considered possible related to Comirnaty exposure. 

Observed versus expected analysis 

Based on the lower background rates from the UK and the estimated number of exposure person-years 
through 15 December 2022, O/E ratios were well below one for both risk windows of 21- and 42-days 

with the exception of females 12-17 years using the low background rate from the UK in the 21-day 
risk window: O/E ratio 1.37 (95% CI 0.98;1.88), although not statistically significant. However, using 
the higher background incidence rates from Spain, all O/E ratios were well below 1, including for 

females 12-17 years, suggesting that the number of observed cases may not be higher than the 
expected cases. 

Overall, since the previous signal procedure (EMEA/H/C/005735/SDA/056) that retrieved 3 cases 
considered probable related and 31 cases considered possible related, there were only 3 new cases 

considered possible related to Comirnaty exposure. Therefore, the conclusion of the previous signal 
procedure is not altered that at the moment there is not sufficient evidence to conclude a causal 
association between vulval ulcerations and Comirnaty exposure. The MAH should closely monitor any 
new cases, patterns, or trends of reporting vulval ulceration through routine pharmacovigilance. 

Issue solved 

Risks not categorized as important 

Dizziness Dizziness outside of the context of vaccination anxiety/stress-related 

reactions was identified as a signal and cumulatively reviewed. The 
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wil l  continue to be monitored by routine pharmacovigilance and specific 
updates wi l l  be included in future PSURs if sign ificant new information 
is obtained . 

Rapporteur assessment comment: 

Please refer to the separate signal procedure vulval u lceration (EPITT 19840; 
EMENH/C/005735/SDA/056) in which PRAC concluded that there was not sufficient evidence to 
conclude a causal association between vulval u lcerations and Comirnaty exposure. The signal vu lva l 
u lceration was closed. 

As requested the MAH provided a review of additional cases reporting vu lva l ulceration from 16 Aug 
2022 through 18 Dec 2022 in the current 4th PSUR: 

Cl in ical trial data 

No new cases retrieved . 

Post-marketing data 

From 16 Aug 2022 through 18 Dec 2022, 9 new cases reporting vulval u lceration were retrieved . Two 
and of the 9 cases were considered possible related to Comirnaty 

exposure (one case after Comirnaty Original and one case after Comirnaty Original/Omicron BA.4-5) . 

Literature 

No new relevant l iterature articles were identified . 

Add itional 2 new case reports were retrieved after the DLP of which one case 
considered possible related to Comirnaty exposure. 

Observed versus expected analysis 

was 

Based on the lower background rates from the UK and the estimated number of exposure person-years 
through 15 December 2022, O/E ratios were well below one for both risk windows of 21- and 42-days 
with the exception of females 12-17 years using the low background rate from the UK in the 21-day 
risk window : O/E ratio 1 . 37 (95% CI 0 .98; 1 .88), although not statistica l ly significant. However, using 
the higher background incidence rates from Spain, all O/E ratios were well below 1, including for 
females 12-17 years, suggesting that the number of observed cases may not be higher than the 
expected cases. 

Overal l , since the previous signal procedure (EMENH/C/005735/SDN056) that retrieved 3 cases 
considered probable related and 31 cases considered possible related, there were only 3 new cases 
considered possible related to Comirnaty exposure. Therefore, the conclusion of the previous signal 
procedure is not altered that at the moment there is not sufficient evidence to conclude a causal 
association between vu lva l u lcerations and Comirnaty exposure. The MAH should closely monitor any 
new cases, patterns, or trends of reporting vulval u lceration through routine pharmacovigi lance. 

Issue solved 

Risks not categorized as important 

Dizziness 

PRAC PSUR assessment report 
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Dizziness outside of the context of vaccination anxiety/stress-related 
reactions was identified as a si nal and cumulative! reviewed .  The 
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MAH safety database search through 18 June 2022 for all BNT162b2 

reports of PT Dizziness (MedDRA v. 25.0) retrieved 96,959 reports, 

most of which were non-serious and occurred on the day of (Day 0) or 
after (Day 1) of vaccination. There were 5563 reports of dizziness that 
occurred with a time to onset of 2-21 days, mostly in the 32-64-year-

old age groups. Serious events of dizziness were most frequently co-
reported with events largely consistent with systemic reactogenicity 
events. In the pivotal clinical trial (C4591001) placebo-controlled 

portion, dizziness was uncommonly reported and there was no 
imbalance between the placebo group and vaccination group. At the 
time of assessment, approximately 6% of spontaneously reported AE 

reports for BNT162b2 were cases of dizziness. Focus on the most 
clinically important cases shows a similar pattern with most events 
occurring within a few days of vaccination and co-reported with events 

that are recognized reactogenicity events and stress-related responses 
to the vaccination process. Based on the totality of the data, the MAH 

determined that dizziness should be considered an adverse reaction of 
BNT162b2. 

Rapporteur assessment comment: 

Please refer to the separate variation procedure (EMEA/H/C/005735/II/0152) regarding adding 
dizziness as an ADR with frequency Uncommon to the product information of Comirnaty (SmPC section 
4.8 and PL). 

Amenorrhoea 

Reference is made to the PRAC PRAC EPITT No. 19784 (Amenorrhoea) Assessment Report including the 
following request - The MAH of Comirnaty is asked to provide an updated analysis of amenorrhoea in the 
next PSUR with DLP 18/12/2022. In the analysis, the MAH should provide responses to the following list 
of questions: 

Q1 - The MAH should discuss the possibility to further investigate amenorrhoea events post-vaccination 
in ongoing or planned studies (e.g., PASS planned in the RMP or clinical trials) 

MAH's response 

The MAH will be assessing amenorrhea events post-vaccination in the ongoing PASS C4591021. 
Preliminary results will be included in interim report 3, planned for 31 March 2023. 

Rapporteur assessment comment: 

The MAH stated that amenorrhoea will be assessed in the ongoing PASS C4591021. Please refer to the 
ongoing procedure EMEA/H/C/005735/MEA/017.6 regarding preliminary results in the third interim 

report. No new safety information could be identified concerning (secondary) amenorrhoea in these 
preliminary results of PASS C4591021. 
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MAH safety database search through 18 June 2022 for a l l  BNT162b2 
reports of PT Dizziness (MedDRA v. 25.0) retrieved 96,959 reports, 
most of which were non-serious and occurred on the day of (Day 0) or 
after (Day 1) of vaccination . There were 5563 reports of d izziness that 
occurred with a time to onset of 2-21 days, mostly in the 32-64-year-
old age groups. Serious events of dizziness were most frequently co-
reported with events largely consistent with systemic reactogenicity 
events. In the pivotal clinical trial (C4591001) placebo-control led 
portion, dizziness was uncommonly reported and there was no 
imbalance between the placebo group and vaccination group. At the 
time of assessment, approximately 6% of spontaneously reported AE 
reports for BNT162b2 were cases of d izziness. Focus on the most 
clinica l ly important cases shows a similar pattern with most events 
occurring with in a few days of vaccination and co-reported with events 
that are recognized reactogenicity events and stress-related responses 
to the vaccination process. Based on the tota l ity of the data, the MAH 
determined that dizziness should be considered an adverse reaction of 
BNT162b2. 

Rapporteur assessment comment: 

Please refer to the separate variation procedure (EMENH/C/005735/11/0152) regard ing adding 
d izziness as an ADR with frequency Uncommon to the product information of Comirnaty (SmPC section 
4.8 and PL) . 

Amenorrhoea 

Reference is made to the PRAC PRAC EPITT No. 19784 (Amenorrhoea) Assessment Report including the 
following request - The MAH of Comirnaty is asked to provide an updated analysis of amenorrhoea in the 
next PSUR with DLP 1 8/12/2022. In the analysis, the MAH should provide responses to the following list 
of questions: 

Q1 - The MAH should discuss the possibility to further investigate amenorrhoea events post-vaccination 
in ongoing or planned studies (e.g., PASS planned in the RMP or clinical trials) 

MAH's response 

The MAH wi l l  be assessing amenorrhea events post-vaccination in the ongoing PASS C459102 1 .  
Prel iminary results wil l  be included in  interim report 3 ,  planned for 3 1  March 2023 . 

Rapporteur assessment comment: 

The MAH stated that amenorrhoea wil l  be assessed in the ongoing PASS C4591021 .  Please refer to the 
ongoing procedure EMENH/C/005735/MEN017.6 regarding prel iminary results in the third interim 
report. No new safety information could be identified concerning (secondary) amenorrhoea in these 
prel iminary results of PASS C459102 1 .  
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Q2 - The MAH should discuss ways in which more information can be obtained from epidemiologic studies 
or clinical trials on the topic of menstrual disorders, including amenorrhoea. The MAH should outline 
which possibilities have been considered. 

MAH's response 

Clinical Trials 

Pfizer/BioNTech understand the reasoning behind this request, and it has been considered. To implement 

a clinical trial to investigate this issue would be challenging and the study design required would not be 
feasible (due to a number of factors including challenges in finding a large enough study population of 
females of childbearing age who have not received their primary series, the difficulty accurately 
evaluating menstrual disturbances [e.g., quantification of menses, quantification of what is a normal 

menses for the individual participant], follow up time that would be needed, determination of whether 
investigations would be required and which ones). However, Pfizer/BioNTech propose that additional 
information could be collected from clinical trial participants reporting AEs of menstrual disturbances. We 

are currently in the process of developing an additional form within the CRF that could be completed by 
the site, and would collect required information including, previous menstrual history, use of hormonal 
contraception, etc. This would be implemented for any study within the C459 clinical development 
program including females of childbearing age with enrolment beginning in Q1 2023. 

Rapporteur assessment comment: 

It is agreed with the MAH that a clinical trial to investigate amenorrhoea would be challenging and the 
study design required would not be feasible. MAH's alternative proposal to add an additional information 
form (to collect previous menstrual history, use of hormonal contraception, etc) for clinical trial 

participants reporting AEs of menstrual disturbances (in trials with enrolment beginning in Q1 2023), is 
endorsed. 

Epidemiologic Studies 

While clinically defined secondary amenorrhea is likely to be well captured in electronic health data, 
patients with more subtle changes or delays in menstrual cycles are unlikely to seek medical attention. 
Instead, menstrual tracking app data, completed by the patients themselves, may provide improved 

sensitivity to identify more subtle menstrual cycle delays across a large number of patients. 

To better understand what data are available to study menstrual cycle disorders, the MAH conducted a 

preliminary feasibility assessment of available data sources in the EU and US. Included in this feasibility 
assessment was a review of data sources from the literature, informational interviews with 3 academic 

researchers in the field, and a review of 9 data sources (2 menstrual tracking software applications 

[apps'] with EU data; 1 menstrual tracking app with US-only data; 4 US EMRs or claims data sources; 
and 2 US research cohorts). Key data elements assessed included region of data (EU or US prioritized), 

adequate capture of menstrual cycle disorders (including secondary amenorrhea and heavy menstrual 

bleeding [HMB]), adequate capture of COVID-19 vaccination (including manufacturer), adequate capture 
of underlying medical conditions and other potential confounders that may impact menstrual cycle 
disorders, and a large sample size representative of the general population. 

This preliminary feasibility assessment identified several key strengths of menstrual tracking app data, 
particularly prospective data collection, capture of a wide range of menstrual cycle-related variables (e.g., 
period dates, menstrual flow volume, menstrual-related pain), and large sample sizes of users from 
(depending on the app) the EU, the US, and other regions. Identified limitations of menstrual tracking 

app data include missing information (e.g., it is possible that patients who appear to have amenorrhea 
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Q2 - The MAH should discuss ways in which more information can be obtained from epidemiologic studies 
or clinical trials on the topic of menstrual disorders, including amenorrhoea. The MAH should outline 
which possibilities have been considered. 

MAH's response 

Clinical Trials 

Pfizer/BioNTech understand the reasoning behind this request, and it has been considered . To implement 
a cl inical trial to investigate this issue would be challenging and the study design requ ired would not be 
feasible (due to a number of factors including cha l lenges in  finding a large enough study population of 
females of chi ldbearing age who have not received their primary series, the difficulty accurately 
evaluating menstrual disturbances [e .g . ,  quantification of menses, quantification of what is a normal 
menses for the individual participant], fol low up time that would be needed, determination of whether 
investigations would be requ ired and which ones) . However, Pfizer/BioNTech propose that additional  
information cou ld be col lected from clinical trial participants reporting AEs of menstrual disturbances. We 
are currently in the process of developing an add itional form with in the CRF that could be completed by 
the site, and would col lect required information including, previous menstrual history, use of hormonal 
contraception, etc. This would be implemented for any study within the C459 cl in ical development 
program including females of chi ldbearing age with enrolment beginn ing in Ql 2023. 

Rapporteur assessment comment: 

It is agreed with the MAH that a cl in ica l trial to i nvestigate amenorrhoea would be chal lenging and the 
study design required would not be feasible. MAH's a lternative proposal to add an additional information 
form (to col lect previous menstrual history, use of hormonal contraception, etc) for cl in ical trial 
participants reporting AEs of menstrual disturbances (in trials with enrolment beginning in Ql 2023), is 
endorsed . 

Epidemiologic Studies 

While cl inically defined secondary amenorrhea is l ikely to be wel l  captured in electronic health data, 
patients with more subtle changes or delays in menstrual cycles are unl ikely to seek medical attention . 
Instead, menstrual tracking app data, completed by the patients themselves, may provide improved 
sensitivity to identify more subtle menstrual cycle delays across a large number of patients. 

To better understand what data are avai lable to study menstrual cycle disorders, the MAH conducted a 
prel iminary feasibil ity assessment of avai lable data sources in  the EU and US. Included in this feasibil ity 
assessment was a review of data sources from the literature, informational interviews with 3 academic 
researchers in the field, and a review of 9 data sources (2 menstrual tracking software appl ications 
['apps'] with EU data; 1 menstrual tracking app with US-only data; 4 US EMRs or claims data sources; 
and 2 US research cohorts) .  Key data elements assessed included region of data (EU or US prioritized),  
adequate capture of menstrual cycle disorders ( including secondary amenorrhea and heavy menstrual 
bleeding [HMB]),  adequate capture of COVID-19 vaccination (including manufacturer), adequate capture 
of underlying medical cond itions and other potential confounders that may impact menstrual cycle 
disorders, and a large sample size representative of the general  popu lation.  

Th is prel iminary feasibil ity assessment identified several key strengths of menstrual tracking app data, 
particularly prospective data collection, capture of a wide range of menstrual cycle-related variables (e.g . ,  
period dates, menstrual flow volume, menstrual-related pain), and large sample sizes of users from 
(depending on the app) the EU, the US, and other regions. Identified l imitations of menstrual tracking 
app data include missing information (e .g . ,  it is possible that patients who appear to have amenorrhea 
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simply forgot to record a menstrual cycle), self-reported COVID-19 vaccination resulting in potential 
missing information or incorrect dates, and a lack of detailed covariate and other medical history-related 
variables. 

The conclusion from this preliminary feasibility assessment was that linkage of menstrual tracking app 
data to an EMR data source may help to overcome some of the limitations of using menstrual tracking 

data alone. For example, linkage of the two data sources may allow for improved identification of subtle 
delays in the menstrual cycle, ability to validate true cases of secondary amenorrhea, ability to identify 
administratively-recorded COVID-19 vaccination information, and the collection of comprehensive 

gynecologic history. It was concluded that a comprehensive data source assessment is required to 
determine the feasibility of such a linkage in the EU and/or the US. To this end, the MAH proposed to 

conduct a formal feasibility assessment of available data sources to evaluate a potential association 
between the Pfizer-BioNTech COVID-19 vaccine and menstrual cycle changes (including HMB and 

amenorrhea) using linked menstrual tracking app data and EMR records in the EU and/or the US. 

In October 2022, the MAH communicated to the PRAC that the MAH has identified a vendor to conduct 

this comprehensive feasibility assessment in the EU and the US. The MAH confirmed that this feasibility 
assessment will involve the comprehensive identification of candidate data sources in the EU and the US 

via a targeted literature search; detailed evaluations of menstrual tracking app and healthcare data 
sources (via in-depth interviews with the data custodians); evaluation of feasibility findings; and 
development of a study proposal. Given complexities in studying this outcome using non-traditional real-

world data sources, the MAH has proposed to complete this feasibility assessment and provide a study 
concept proposal to the EMA by 30 April 2023. 

Rapporteur assessment comment: 

The MAH stated to complete a feasibility assessment that involve the comprehensive identification of 

candidate (real-world) data sources in the EU and the US; detailed evaluations of menstrual tracking app 
and healthcare data sources; evaluation of feasibility findings; and development of a study proposal by 
30 April 2023. When MAH's study proposal is submitted in the near future to the EMA, assessment will be 
performed accordingly. 

Q3 - The MAH should provide information on the number of women of childbearing potential participating 
in the clinical trials including time to follow-up (patient year of exposure). The MAH should discuss 

whether the trial was designed to identify amenorrhoea (defined as having lasted more than 3 months in 
those with a regular menstrual cycle) taking into consideration the age of the participants and the 
duration of the follow-up. 

MAH's response 

Based upon the previously used definition of childbearing age (17-45 years) as per the Response to PRAC 
(Signal Assessment Report, April 2022 and Response to the PAM-SDA- 053 Heavy Menstrual Bleeding 

Queries Received on 27 May 2022 Regarding the Pfizer- BioNTech COVID-19 Vaccine, August 2022), and 
reviewing the 2 largest placebo-controlled studies including participants within this age group (C4591001 
and C4591031 SSA), the exposure of female participants of childbearing age to 30 pg of BNT162b2 vs 
Placebo for each study is 1610 PY vs 1720 PY for C4591001 and 270 PY vs 210 PY for C4591031 Sub-

study A respectively. Although the source of these data is the Response to the PAM-SDA-053 Heavy 

Menstrual Bleeding Queries Received on 27 May 2022, it is still accurate as enrolment had completed. 

Rapporteur assessment comment: 
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simply forgot to record a menstrual cycle), self-reported COVID-19 vaccination resu lting in potential 

missing information or incorrect dates, and a lack of detai led covariate and other medical history-related 

variables. 

The conclusion from this prel iminary feasibi l ity assessment was that l inkage of menstrual tracking app 

data to an EMR data source may help to overcome some of the l imitations of using menstrual tracking 

data alone. For example, l inkage of the two data sources may al low for improved identification of subtle 

delays in the menstrual cycle, abi l ity to va l idate true cases of secondary amenorrhea, abi l ity to identify 

administratively-recorded COVID-19 vaccination information, and the collection of comprehensive 

gynecologic history. It was concluded that a comprehensive data source assessment is requ ired to 

determine the feasibil ity of such a l inkage in  the EU and/or the US. To this end, the MAH proposed to 

conduct a formal feasibil ity assessment of ava ilable data sources to evaluate a potential association 

between the Pfizer-BioNTech COVID-19 vaccine and menstrual cycle changes (including HMB and 

amenorrhea) using l inked menstrual tracking app data and EMR records in  the EU and/or the US. 

In October 2022, the MAH communicated to the PRAC that the MAH has identified a vendor to conduct 

this comprehensive feasibi l ity assessment in the EU and the US. The MAH confirmed that this feasibil ity 

assessment wi l l  involve the comprehensive identification of candidate data sources in  the EU and the US 

via a targeted l iterature search; deta i led evaluations of menstrual tracking app and healthcare data 

sources (via in-depth interviews with the data custodians) ; evaluation of feasib i l ity findings; and 

development of a study proposal .  Given complexities in  studying this outcome using non-trad itional real­

world data sources, the MAH has proposed to complete this feasibi l ity assessment and provide a study 

concept proposal to the EMA by 30 Apri l 2023.  

Rapporteur assessment comment: 

The MAH stated to complete a feasib i l ity assessment that involve the comprehensive identification of 

candidate (real-world) data sources in  the EU and the US; detai led evaluations of menstrual tracking app 

and healthcare data sources; evaluation of feasibil ity findings; and development of a study proposal by 

30 Apri l 2023.  When MAH's study proposal is submitted in the near future to the EMA, assessment wil l  be 

performed accordingly. 

Q3 - The MAH should provide information on the number of women of childbearing potential participating 
in the clinical trials including time to follow-up (patient year of exposure). The MAH should discuss 
whether the trial was designed to identify amenorrhoea (defined as having lasted more than 3 months in 
those with a regular menstrual cycle) taking into consideration the age of the participants and the 
duration of the follow-up. 

MAH's response 

Based upon the previously used defin ition of chi ldbearing age (17-45 years) as per the Response to PRAC 

(Signal Assessment Report, Apri l 2022 and Response to the PAM-SDA- 053 Heavy Menstrual Bleeding 

Queries Received on 27 May 2022 Regarding the Pfizer- BioNTech COVID-19 Vaccine, August 2022), and 

reviewing the 2 largest placebo-controlled studies including participants with in this age group (C459 1001 

and C459 1031 SSA), the exposure of female participants of chi ldbearing age to 30 µg of BNT162b2 vs 

Placebo for each study is 1610 PY VS 1720 PY for C4591001 and 270 PY VS 210 PY for C4591031 Sub­

study A respectively. Although the source of these data is the Response to the PAM-SDA-053 Heavy 

Menstrual Bleeding Queries Received on 27 May 2022, it is sti l l  accurate as enrolment had completed . 

I Rapporteur assessment comment: 
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The exposure of female participants of childbearing age to 30pg of BNT162b2 vs placebo is 1610 PY vs 

1720 PY for placebo-controlled study C4591001 and 270 PY vs 210 PY for placebo-controlled study 
C4591031 (sub-study A). 

Please refer to Q2 above regarding the discussion trials were designed to identify amenorrhoea. 

Q4 - The MAH should review all serious cases for the PT "amenorrhoea" and discuss in detail all events of 
an absent menstruation if this condition persists for at least 3 months or, if less than three months, the 

outcome is reported as "not resolved" or "unknown". The analysis should differentiate between both 
groups of reports. 

MAH's response 

Please refer to Appendix 5.3.2.1 Amenorrhoea Signal Evaluation. 

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5.3.2.1 below. 

Q5 - The MAH is reminded that ICSR that are lacking information on previous menstrual cycle, medical 
history of risks factors should not be routinely excluded, rather the MAH should provide justification on 

how cases with possible confounders (e.g., concomitant medication and/or medical history) have been 
classified. 

MAH's response 

Please refer to Appendix 5.3.2.1 Amenorrhoea Signal Evaluation. 

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5.3.2.1 below. 

Q6 - The MAH should analyse in addition to serious medically confirmed case, also nonserious and/or 
non-medically confirmed cases, incl. aggregate analysis of all reports (e.g., age, time-to-onset of first 

symptoms, presence of confounding factors, impact of potential media attention with report before and 
after the publicity). 

MAH's response 

Please refer to Appendix 5.3.2.1 Amenorrhoea Signal Evaluation. 

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5.3.2.1 below. 

Q7 - The MAH should discuss all positive re-challenge cases (regardless of seriousness and medical 
confirmation). The MAH is required to consider the case narrative information for proper identification of 

positive re-challenge cases, in addition to the structured E2B data field on positive re-challenge (G.k.9.1.4 
"Did Reaction Recur on Re-administration?"). 

MAH's response 

Please refer to Appendix 5.3.2.1 Amenorrhoea Signal Evaluation. 

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5.3.2.1 below. 
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The exposure of female participants of childbearing age to 30µg of BNT162b2 vs placebo is 1610 PY vs 
1720 PY for placebo-controlled study C4591001 and 270 PY vs 210 PY for placebo-control led study 
C4591031 (sub-study A) . 

Please refer to Q2 above regarding the discussion trials were designed to identify amenorrhoea. 

Q4 - The MAH should review all serious cases for the PT "amenorrhoea" and discuss in detail all events of 
an absent menstruation if this condition persists for at least 3 months or, if less than three months, the 
outcome is reported as "not resolved" or "unknown'� The analysis should differentiate between both 
groups of reports. 

MAH's response 

Please refer to Appendix 5 .3 .2 . 1 Amenorrhoea Signal Evaluation .  

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5 . 3 . 2 . 1  below. 

QS - The MAH is reminded that ICSR that are lacking information on previous menstrual cycle, medical 
history of risks factors should not be routinely excluded, rather the MAH should provide justification on 
how cases with possible confounders (e.g., concomitant medication and/or medical history) have been 
classified. 

MAH's response 

Please refer to Appendix 5 .3 .2 . 1 Amenorrhoea Signal Evaluation .  

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5 . 3 . 2 . 1  below. 

Q6 - The MAH should analyse in addition to serious medically confirmed case, also nonserious and/or 
non-medically confirmed cases, incl. aggregate analysis of all reports (e.g., age, time-to-onset of first 
symptoms, presence of confounding factors, impact of potential media attention with report before and 
after the publicity). 

MAH's response 

Please refer to Appendix 5 .3 .2 . 1 Amenorrhoea Signal Evaluation .  

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5 . 3 . 2 . 1  below. 

Q7 - The MAH should discuss all positive re-challenge cases (regardless of seriousness and medical 
confirmation). The MAH is required to consider the case narrative information for proper identification of 
positive re-challenge cases, in addition to the structured E2B data field on positive re-challenge (G.k. 9.1.4  
"Did Reaction Recur on Re-administration?"). 

MAH's response 

Please refer to Appendix 5 .3 .2 . 1 Amenorrhoea Signal Evaluation .  

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5 . 3 . 2 . 1  below. 
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Q8 - The MAH should present a critical analysis of all relevant new literature data with a focus on 
methodology, conclusions, strengths, and limitations. 

The analysis and discussion should be structured according to the instructions in question 4, including the 

case review with WHO-UMC causality assessment; a justification of causality category should be given for 

each case. The MAH should state how the seriousness of the cases related to amenorrhoea is assigned. 

MAH's response 

Please refer to Appendix 5.3.2.1 Amenorrhoea Signal Evaluation. 

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5.3.2.1 below. 

The MAH should prioritize all ICSR relating to this signal when handling the backlog of cases and report 
on the backlog at time of DLP. 

MAH's response 

The MAH has implemented since May 2021 a procedure for the review and prioritisation, on a weekly 

basis, of non-serious cases that are pending completion in the global safety database and that have been 
identified as being of interest for the purpose of continuous assessment of the safety profile of the 
COVID-19 vaccine. 

Rapporteur assessment comment: 

Noted. 

Amenorrhoea - updated cumulative review (Appendix 5.3.2.1) 

Methodology 

MAH's safety database was searched for all BNT162b2 vaccine (including Bivalent BNT162b2) cases 
received through 18 December 2022 using the MedDRA version 25.1 search criteria: PT: Amenorrhea. 

Results 

Overview 

A total of 15408 cases (including 40457 events) were identified from the database using the search 
criteria mentioned above through 18 December 2022. 

Most of the cases 15234 (98.8%) were spontaneous reports, 23 (0.1%) were clinical study reports and 
151 (1.0%) were solicited reports. A total of 13131 cases (85.2%) were nonserious cases and the 
remaining 2277 (14.8%) were serious cases. Most of the cases, 14044 (91.1 %), were non-medically 

confirmed and the remaining 1364 (8.9%) cases were medically confirmed. A total of 332 cases were 
serious medically confirmed cases (2.15 %). There was also one fatal case (AER# 
unspecified cause of death but unrelated to amenorrhoea). The case distribution by age is in Table 2. 
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QB - The MAH should present a critical analysis of all relevant new literature data with a focus on 
methodology, conclusions, strengths, and limitations. 

The analysis and discussion should be structured according to the instructions in question 4, including the 
case review with WHO-UMC causality assessment; a justification of causality category should be given for 
each case. The MAH should state how the seriousness of the cases related to amenorrhoea is assigned. 

MAH's response 

Please refer to Appendix 5 .3 .2 . 1 Amenorrhoea Signal Evaluation .  

Rapporteur assessment comment: 

Please refer to the assessment of Appendix 5 . 3 . 2 . 1  below. 

The MAH should prioritize all ICSR relating to this signal when handling the backlog of cases and report 
on the backlog at time of OLP. 

MAH's response 

The MAH has implemented since May 2021 a procedure for the review and prioritisation, on a weekly 
basis, of non-serious cases that are pending completion in the g lobal safety database and that have been 
identified as being of interest for the purpose of continuous assessment of the safety profi le of the 
COVID-19 vaccine. 

I 
Rapporteur assessment comment, 

Noted . 

Amenorrhoea - updated cumulative review (Appendix 5 .3 .2 . 1) 

Methodology 

MAH's safety database was searched for a l l  BNT162b2 vaccine (including Bivalent BNT162b2) cases 
received through 18 December 2022 using the MedDRA version 25. 1 search criteria : PT: Amenorrhea. 

Results 

Overview 

A tota l of 15408 cases ( including 40457 events) were identified from the database using the search 
criteria mentioned above through 18 December 2022. 

Most of the cases 15234 (98.8%) were spontaneous reports, 23 (0. 1%) were clinica l study reports and 
151 (1 .0%) were solicited reports. A tota l of 13131  cases (85.2%) were nonserious cases and the 
remaining 2277 ( 14.8%) were serious cases. Most of the cases, 14044 (91 . 1  %), were non-medically 
confirmed and the remaining 1364 (8.9%) cases were medica l ly confirmed . A tota l of 332 cases were 
serious medica l ly confirmed cases (2. 15  %).  There was also one fatal case (AER# 
unspecified cause of death but unrelated to amenorrhoea) .  The case d istribution by age is in Table 2 .  
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Table 2. Case Distribution by Age 

Age Ranee Number of Cases Percentage ( o) 
Less than or equal to 17 years 715 4.6 
18-30 years 5478 35.6 
31-50 years 7996 51.9 

Mean= 33.6 51-64 years 3 79 2.5 
Meihan= 33.0 65-74 years or greater than 75 year 2 0.0 

N=14545 Unknown 838 5.4 

Most of the cases were reported from Netherlands (3766, 24.4%), followed by Germany (3567, 23.2%) 

and France (2686, 17.4%). 

When reported, the clinical outcome of the selected PT `Amenorrhea' was reported as not resolved in 
10349 cases (67.2%), resolved/resolving/resolved with sequelae in 3017 (19.6%) cases and unknown in 
2041 cases (13.2%). 

In 4271 cases (27.7 %), the events were reported after the first dose of the vaccination, in 5194 cases 

(33.7%) after the second dose and in 1274 cases (8.3%) amenorrhea was reported after the third dose 
and in 23 (0.2%) after the fourth dose. In 5029 cases (32.6%) dose was unspecified. 

The latency of the event was unknown in 4005 cases. In the other cases, the time to onset ranged 
between the same vaccination day up to more than 3 months after vaccination, as detailed in Table 5. 

Table 5. Time To Onset of Amenorrhea (Relative t• Vaccine Dose) 

Time to onset Number of cases 
Same day 3022 
1-3 days 1547 

4-7 days 1169 
8-14 clays 1436 
15-21 clays 1248 
22-30 clays 1126 
1-3 months 1503 
> 3 months 343 
Unknown 4005 

The event duration was unknown in 1411 cases. When reported, it ranged between <1 month up to >1 
year, as detailed in Table 6. 

Table 6. Amenorrhoea Event Duration 

Duration Number of cases 
1 month 353 

1-3 months 525 
3-6 months 322 
6-12 months 78, 

::... 1 year 13 
Unlaiown 1411 

Out of the 15408 cases, there were 5215 cases that were considered confounded. Reasons that events 

were considered confounded included report of a medical history of known risk factors such as 
hypothalamic or pituitary disorders or other endocrines gland disorders, other chronic diseases that may 

lead to amenorrhea, confounding concomitant medications, co-reported AEs representing a potential 
alternative etiology for the amenorrhea. Details follow: 

• Medical history of hypothalamic or pituitary disorders (stress/depression, eating disorder, 
hyperprolactinemia, autoimmune diseases, tumors), other endocrines gland disorders (thyroid 
diseases, polycystic ovary syndrome), chronic diseases that can cause amenorrhea (Inflammatory 
Bowel Disease/Coeliac disease), contraception (hormonal or intrauterine devices), previous 

menstrual disorder/premature menopause/menopause/uterine disorders: 1211 cases. 
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Table 2 .  Case Distl'ibution by Age 
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Most of the cases were reported from Netherlands (3766, 24.4%), followed by Germany (3567, 23.2%) 
and France (2686, 17 .4%).  

When reported, the cl inical outcome of the selected PT 'Amenorrhea' was reported as not resolved in  
10349 cases (67.2%), resolved/resolving/resolved with sequelae in 3017 (19 .6%) cases and unknown in  
2041 cases (13 .2%).  

In 427 1 cases (27. 7 %), the events were reported after the first dose of the vaccination, in 5 194 cases 
(33. 7%) after the second dose and in 1274 cases (8. 3%) amenorrhea was reported after the thi rd dose 
and in 23 (0. 2%) after the fourth dose. In 5029 cases (32 .6%) dose was unspecified . 

The latency of the event was unknown in 4005 cases. In the other cases, the time to onset ranged 
between the same vaccination day up to more than 3 months after vaccination, as detai led in Table 5 .  

Table 5. Time To Onset of Amenol'rhea (Relative to Vaccine Dose) 

Time to onset Number of cases 
Same day 3022 
1-3 days 1547 
4-7 davs 1 1 69 
8-14 davs 1436 
15-2 1 days 1248 
22-30 days 1 126 
1-3 months 1503 
> 3 montl1s 343 
Unkt1mvn 4005 

The event duration was unknown in  141 1  cases. When reported, it ranged between < 1 month up to > 1 
year, as detailed in Table 6 .  

Table 6. AmenotThoea Event Duration 

Duration 
< 1 month 
1 -3 months 
J -6 months 

6-12 months 
> l vear 

Unktmwn 

}',umber of cases 
353 
525 
322 
78 
13 

1411 

Out of the 15408 cases, there were 5215 cases that were considered confounded . Reasons that events 
were considered confounded included report of a medical history of known risk factors such as 
hypothalamic or pituitary disorders or other endocrines gland disorders, other chronic d iseases that may 
lead to amenorrhea, confounding concomitant medications, co-reported AEs representing a potential 
a lternative etiology for the amenorrhea . Deta ils fol low : 

• Medical history of hypotha lamic or pitu itary disorders (stress/depression, eating d isorder, 
hyperprolactinemia, autoimmune diseases, tumors), other endocrines gland disorders (thyroid 
diseases, polycystic ovary syndrome), chronic diseases that can cause amenorrhea (Inflammatory 
Bowel Disease/Coel iac disease), contraception (hormonal or intrauterine devices), previous 
menstrual d isorder/premature menopause/menopause/uterine d isorders : 1 2 1 1  cases. 
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• Co-suspect drugs (e.g., levonorgestrel, tamoxifen, desogestrel, sertraline, venlafaxine, 

methotrexate) that can cause menstrual disorders: 31 cases. 
• Concomitant use of antidepressant, antipsychotics (duloxetine, sertraline, venlafaxine) or 

hormonal contraception (levonorgestrel) or hormones or hormone-like molecules (estrogen, 
progesterone, diethylstilbestrol): 956 cases. 

• Co-reported AEs (COVID-19 infection, polycystic ovaries, cancer and others) that confound 
assessment of the role of vaccine on amenorrhea (possible primary ovarian insufficiency, 
hypothalamic or pituitary disease): 542 cases. 

• Cases in age populations (< 15 years old and > 45 years old women) in which changes in 

menstrual flow and in the length of the cycle can physiologically occur: 2222 cases. 

The remaining 10193 cases were comprised of 1106 serious cases (148 medically confirmed) and 9087 
non serious cases (619 medically confirmed). 

Rapporteur assessment comment: 

Retrieved from MAH's safety database, through 18 Dec 2022, were 15,408 cases (13,131 cases [85.2%] 
non-serious cases and 2,277 [14.8%] serious cases) reporting amenorrhea after Comirnaty exposure. 

Medically confirmed were 1,364 (8.9%) cases and non-medically confirmed were 14,044 (91.1%) cases. 
Serious medically confirmed were 332 cases (2.15%). 

There were 5,215 (33.8%) cases considered confounded which included report of a medical history of 
known risk factors (hypothalamic or pituitary disorders or other endocrines gland disorders), other 
chronic diseases that may lead to amenorrhea, confounding concomitant medications, co-reported AEs 

representing a potential alternative etiology for the amenorrhea. 

Serious cases 

There were 2277 serious cases (10038 events) retrieved from the post marketing database using the 
selected search criteria. All serious cases were considered, per the PRAC request, including serious cases 
that were noted in the section above to contain potential confounders. 

Among these 2277 cases, amenorrhoea was reported as a serious event in 1786 cases according to the 
following criteria. The remaining serious cases had another event, not amenorrhoea, reported as serious. 

• 1470 were categorized as medically significant events. 
• 85 led to hospitalization (13 of these were included within the 1470 medically significant events). 
• 20 were reported as life-threatening (6 of these were included within the 1470 medically 

significant events and 4 within the hospitalized group). 

Among them, 278 cases reported unspecified criteria for seriousness. 

Many of the cases categorized as serious due to hospitalization or life threatening did not provide 

additional descriptive information and the seriousness criteria was driven by co-reported adverse events 
that required medical intervention and/or hospitalization. Cases that reported only the unique PT of 

amenorrhea and reported hospitalization did not mention the reason for the hospitalization. 

A total of 795 cases (34.9%) were received from France, followed by 464 cases (20.4%) received from 
United Kingdom, 147 cases (6.5%) from Germany, 133 cases (5.8%) from Spain and 101 cases (4.4%) 

from Italy. 
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• Co-suspect drugs (e .g . ,  levonorgestrel, tamoxifen, desogestrel ,  sertral ine, venlafaxine, 
methotrexate) that can cause menstrual disorders : 31 cases. 

• Concomitant use of antidepressant, antipsychotics (du loxetine, sertra l ine, ven lafaxine) or 
hormonal contraception ( levonorgestrel) or hormones or hormone-l ike molecules (estrogen, 
progesterone, diethylstilbestrol) : 956 cases. 

• Co-reported AEs (COVID-19 infection, polycystic ovaries, cancer and others) that confound 
assessment of the role of vaccine on amenorrhea (possible primary ovarian insufficiency, 
hypothalamic or pituitary disease) : 542 cases. 

• Cases in age populations ( < 15  years old and > 45 years old women) in  which changes in 
menstrual flow and in  the length of the cycle can physiologica l ly occur: 2222 cases. 

The remain ing 10193 cases were comprised of 1 106 serious cases ( 148 medical ly confirmed) and 9087 
non serious cases (619 medica l ly confirmed) . 

Rapporteur assessment comment: 

Retrieved from MAH's safety database, through 18 Dec 2022, were 15,408 cases (13,131 cases [85 . 2%] 
non-serious cases and 2,277 [ 14.8%] serious cases) reporting amenorrhea after Comirnaty exposure. 

Medically confirmed were 1,364 (8.9%) cases and non-medically confirmed were 14,044 (91 . 1%) cases. 
Serious medica l ly confirmed were 332 cases (2 . 15%). 

There were 5,215 (33.8%) cases considered confounded which included report of a medical h istory of 
known risk factors (hypotha lamic or pituitary disorders or other endocrines gland disorders), other 
chronic diseases that may lead to amenorrhea, confounding concomitant medications, co-reported AEs 
representing a potential alternative etiology for the amenorrhea . 

Serious cases 

There were 2277 serious cases ( 10038 events) retrieved from the post marketing database using the 
selected search criteria. All serious cases were considered, per the PRAC request, including serious cases 
that were noted in the section above to contain potential confounders. 

Among these 2277 cases, amenorrhoea was reported as a serious event in 1786 cases according to the 
following criteria .  The remaining serious cases had another event, not amenorrhoea, reported as serious. 

• 1470 were categorized as medica l ly sign ificant events. 
• 85 led to hospitalization (13 of these were included with in the 1470 medica l ly sign ificant events) . 
• 20 were reported as l ife-threatening (6 of these were included within the 1470 medica l ly 

sign ificant events and 4 with in the hospital ized group) . 

Among them, 278 cases reported unspecified criteria for seriousness. 

Many of the cases categorized as serious due to hospitalization or l ife threatening did not provide 
additiona l descriptive information and the seriousness criteria was driven by co-reported adverse events 
that required medical i ntervention and/or hospital ization . Cases that reported only the unique PT of 
amenorrhea and reported hospitalization did not mention the reason for the hospital ization. 

A tota l of 795 cases (34.9%) were received from France, fol lowed by 464 cases (20.4%) received from 
United Kingdom, 147 cases (6.5%) from Germany, 133 cases (5 .8%) from Spain and 101 cases (4.4%) 
from Ita ly. 
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The mean age reported in these 2277 serious cases was 34.7 years (median=34 years), with most of the 

women (1230 cases, 54%) being 31-50 years old. 

The most frequent co-reported PTs in the SOC Reproductive system and breast disorder' in the 2277 

serious cases, excluding amenorrhea, are listed in Table 7. 

Table 7. Most frequently co-reported PTs in the SOC `Reproductive system and 
breast disorder' (2277 Serious, reports) 

Preferred Term Number of €'ases Percentage 
Menstruation irregular 235 1 .5 
Heavy meffitrual ''. Iee chug 274 
Dysmenorrhoea 199 8.7 
Menstrual cliorcier 179 -7., 
Menstruat *n delayed 176. 7.7 

Ii tencienskual bleeding 34 
Oligomenorrhooa 78 3.4 
PolYmenorsh•ea 47 2.1 
Hypomen=hoea 39 1.7 
Premen:-,1rual syndrome 39 1.7 

Out of the total 2277 cases, there were 38 cases of pregnancy. A total of 1171 cases were considered 
confounded by pre-existing medical history, concomitant medications or co-suspect drugs, co-reported 

AEs suggestive of an alternative etiology for amenorrhea and age group (case reported in <15 years old 
and >45 years old). Most cases (1976, 86.8%) did not provide information regarding duration of 
amenorrhea. There were 220 serious cases in which amenorrhoea lasted for ≥3 months and 81 cases 

reporting amenorrhoea lasting for <3 months. 

Rapporteur assessment comment: 

Of the total retrieved 15,408 amenorrhea cases, there were 2,277 (14.8%) serious cases of which: 

- 1,171 (51.4%) cases were considered confounded by pre-existing medical history, concomitant 
medications or co-suspect drugs, co-reported AEs suggestive of an alternative etiology for amenorrhea 
and age group (case reported in <15 years old and >45 years old). 

- 1,976 (86.8%) cases did not provide information regarding duration of amenorrhea. 

- 220 (9.7%) cases reporting amenorrhea lasted for ≥3 months. 

- 81 (3.6%) cases reporting amenorrhea lasting for <3 months. 

Serious cases with amenorrhea lasting for ?..3 months 

There were 220 cases that reported amenorrhea lasting for ≥ 3 months. The distribution by age is in Table 

8. In 8 cases, the reported age was < 15 years with outcome resolved' in 6 out of the 8 cases. In 53 
cases, amenorrhoea was reported in women of >45 years old (pre-menopause phase) with outcome of 
resolved/resolving in almost all cases. In 6 cases, age was unknown. In the remaining 153 cases, age 
ranged between 16 and 44 years with the distribution pattern as shown in Table 8. 
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The mean age reported in these 2277 serious cases was 34.7 years (median=34 years), with most of the 
women (1230 cases, 54%) being 31 -50 years old. 

The most frequent co-reported PTs in  the SOC 'Reproductive system and breast d isorder' in the 2277 
serious cases, excluding amenorrhea, are l isted in  Table 7.  

Table 7. Most frequently co-reported PTs in the SOC 'Rep1·oductive system and 
breast dism·de1·' (2277 Serious repm·ts) 

Prefened Tenn :".mnber of Ca�e5 Percental!:e 
Menstniatmn :u:1·egular 285 12 . 5  
Heavv mens1mal bleecbng 270 1 19 

Dysmeuorrhoea 1 99 8 -,  . .I 

Menslrnal disorder 179 7.9 
Menslrnahon delayed 1 76 7 7 
Intermenstrual bleeding 84 '! -, - .I 

Ohgomenorrhoea 78 3 4  
Polvmenon·hoea 47 2 . 1  
H ypome:1101Thoea 39 1 7 
Premenstrual svndrnme 39 l 7 

Out of the total 2277 cases, there were 38 cases of pregnancy. A total of 1 171  cases were considered 
confounded by pre-existing medical history, concomitant medications or co-suspect drugs, co-reported 
AEs suggestive of an alternative etiology for amenorrhea and age group (case reported in < 1 5  years old 
and >45 years old) .  Most cases (1976, 86.8%) did not provide information regarding duration of 
amenorrhea . There were 220 serious cases in which amenorrhoea lasted for �3 months and 81  cases 
reporting amenorrhoea lasting for <3  months. 

Rapporteur assessment comment: 

Of the tota l retrieved 15,408 amenorrhea cases, there were 2,277 ( 14.8%) serious cases of which : 

- 1 , 171  (51 .4%) cases were considered confounded by pre-existing medica l history, concomitant 
medications or co-suspect drugs, co-reported AEs suggestive of an alternative etiology for amenorrhea 
and age group (case reported in < 15 years old and >45 years old).  

- 1,976 (86.8%) cases did not provide information regard ing duration of amenorrhea. 

- 220 (9.7%) cases reporting amenorrhea lasted for �3 months. 

- 8 1  (3.6%) cases reporting amenorrhea lasting for <3  months. 

Serious cases with amenorrhea lasting for 3 months 

There were 220 cases that reported amenorrhea lasting for � 3 months. The distribution by age is in  Table 
8 .  In 8 cases, the reported age was < 15 years with outcome ' resolved' in 6 out of the 8 cases. In 53 
cases, amenorrhoea was reported in  women of >45 years old (pre-menopause phase) with outcome of 
resolved/resolving in almost a l l  cases. In 6 cases, age was unknown.  In the remaining 153 cases, age 
ranged between 16 and 44 years with the distribution pattern as shown in  Table 8. 
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Table 8. Age Distribution in Cases of Amenorrhoea for >3 months 

Age Number of cases 
b years 

16-29 years 12 
21-25 years 40 
26-39 years 37 
31-35 years 19 
36-49 years 

_ _ 

41-44 years _-, 

"> 45 years 53 
Unkkown 6 

When reported, the latency was reported as detailed in Table 9. 

Table 9. Time to onset of cases reporting amenorrhoea for >3 months 

Time To Onset Number of cases 
Same .:lay 45 
1-3 days 15 
4-7 clays 11 

S-14 days 14 
15-21 days 19 
22-39 days 10 
1-3 months 49 

3 mouths 6 

Out of the 220 serious cases reporting amenorrhoea lasting ≥3 months, 126 cases were considered 

confounded by pre-existing medical history of risk factors or concomitant medications known to be 
potential causes of amenorrhea. The remaining 94 cases were categorized based on WHO/UMC causality 
assessment as follows: 

• 75 cases: unassessable due to paucity of reported information (lack of clear latency dates, 
medical history and concomitant medications). 

• 9 cases: unlikely (due to implausible time to onset, event existing prior to vaccination, co-
reported events such as ovarian oedema that can explain the amenorrhoea or patient on oral 
contraceptive therapy). 

• 10 cases: possible (contained information that did not describe potential alternative explanations 
for amenorrhea). Refer to table 10 for case details. 

Details and WHO-UMC assessment of all serious cases (2277 cases) are included in Appendix 1 (not 
reproduced here). 

Details of possible' serious cases (n=10) based on WHO-UMC causality assessment are included in Table 
10: 
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Table 8. Age Distributilon in Cases of Amenorrhoea for >3 months 
A2:e :Sumbe,r of cases 

< 15 ye<1n; 8 
1 6-20 years 1 2  
2 1 -25 yearn 40 
26-30 yearn 37 
3 1 -35  years 1 9  
36-40 years 25 
41 -44 years 20 
> 45 yeru-s 53 
Unknown 6 

When reported, the latency was reported as detai led in Table 9 .  
Table 9. Time to onset of cases repoding amenonboea for >3 months 

Time To Omet :"11unber of cases 
Same day 45 
1 -3 davs 1 5  
4-7 days 1 1  
8-14 illlYS 14 
1 5-21 davs 19  
22-30 ooys 10 
1-3 months 40 
·:• 3 months 6 

Out of the 220 serious cases reporting amenorrhoea lasting �3 months, 1 26 cases were considered 
confounded by pre-existing medical history of risk factors or concomitant medications known to be 
potential causes of amenorrhea . The remaining 94 cases were categorized based on WHO/UMC causality 
assessment as fol lows : 

• 75 cases : unassessable due to paucity of reported information (lack of clear latency dates, 
medical history and concomitant medications) . 

• 9 cases : unl ikely (due to implausible time to onset, event existing prior to vaccination, co­
reported events such as ovarian oedema that can explain the amenorrhoea or patient on oral 
contraceptive therapy) . 

• 10 cases : possible (contained information that did not describe potential a lternative explanations 
for amenorrhea) .  Refer to table 10 for case details. 

Detai ls and WHO-UMC assessment of al l  serious cases (2277 cases) are included in  Appendix 1 (not 
reproduced here). 

Detai ls of 'possible' serious cases (n= 10) based on WHO-UMC causal ity assessment are included in  Table 
10 :  
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Table le. Serious Cases of reporting Amenorrhoea Lasting > 3 Months and 
Assessed as `possible' based on INTIO-LA IC Causality Assessment 
Categories (n=le) 

AER 
Aze Sex 
Country 

Even.t Outcome.,
AE Duration 
Medically 

11 firmed Y. N 

30IF 

Resolved 
121 Day
N

PTs 

Reie "It INIedical 
History 

Concomitant 
Medications 

Summary 

MAR Comment 

Amenolihoea 

Not Reported 

Not Reported 

A 30-vear-old female pa aent received dose 1 of CO:,.11F,NATI-
numbe:-: c.n 2.:5Apr.2021. The pa-rents medical h:ston: 
concomitant medications vere not e ,1. The patient experienced 
amenorrhe a on 26Api:2021. It -.vas reponed it she received the va:cine 
whist on her period and that this tva: a choicer than usual period. She 
then did not hive period antil - 13 weeks later. ?MI' to this. 
in:en-up-ton she :reported On an 

specified date. the patient proceohres winch 
included blood follicle honn....ne increased. blood luteiniznig 
normone. blood prolactin. full blood count.. thyrold ftnic Tian test. all 
with unremarkable results. The event resolved on 02Sep2021.. 

r05 

7.OO 

Amenorrhoea s...5-vear-c.11. f.em.--.1 patient received dose 1 Of C 0 .1, ILTSATY 
3.5/F -:,. ..mber: ‘::::.1:40: oz 12.;Aa2.2.1C1 and do x. 2 on 10Se-:. 202 1 . Relev,Int 

Abstain-73fro.ru alcohol medic al h._ "IA- included abstinence from alcollcl aopendicectoinv 
Appendice 2 tC,f.- J.  :=-..-',I .11-L1z lryperseirsiFivin._ non-t/.1,-.;-..ao - .se:: The 

Unknown 
BronchoRenic c st 
Drug hypersemitivir.... 

.. - I.Dimitant medications inchlded i orazepam. Fast d-:., 
included: penicillin for St•:ep .ococcai infer 1. .11 1.:•,i;_ti,_.:, L.:ticaria. On 

3 months. . Non-tobacco 'Wel l.: 1 AL:2.2 CC 1 the patient experienced arnenoilh..-2e 3 l::_t Lil .1.1'1 ily 
N signi:icam: _.lie had rezulo: cycles e'vely 25. 26 clays priol. to 

Lorazepam '...accination. A n..cdic al examii'lation and con stIltao on with se--71:31 
.i-.. :-liec. 0 1O 'ZIS 7.", v..ere pf-rIormed. and prexanc:v and °Met p -,ma:-_, 
ver.. 17.:,.1...ed out T1...c event amencrrhoea. was t ..i:,,-..:::-.:cd with a ', top date 
of'2-Nov2021. 

1 days, . 

. 

Amenorrhoea A 30- ve A fema:e pirient received dose 1 of t'01', 1-117,1sCAT-i- ''li .1' T 
30/F 7-.Y 1.1.11bel - FA-_, S1,.1 on 202, Dv 20 1. Relel...antinedic a I il: stor:... ni.:1'ided 

Idiop ithic r:liopathic hypersomma and CO'. ID-19. Concomitant medications 

Resolved 
_ :. c.innio, 

COVID-19 
included pitohsant hyd., c.c:ilot the ' V,'.•-\.K.Ls: . en 2:'il. :av2::.21. the 

,:. . .:-:t e.:,....c.crienc.d. arnellorthoea Following tree ,:a cc inatio n. the patient 
184 Days :penance cl ani,:itorfil?. a for 7 months. , .r:h led to a medical 
N ?Rohs:ant consultaxon. A blood test funne and bloud B-HCG (Beta lhillan 

h-.Tchochloiiile ckononic ..z.c.iia. :'tl:Opi:-., ..) and an imaRelg test (ultra s 01.1:1(1 , were carried 
0.4, b...:t i1 ca.,-., ..re was identified. and preguanc-_,- was ruled out. The 
:- tie-nt recovered O. ont the reported event. 

_',21-LT:r c . • Mg 
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Table 10. Serious Cases of reporting Amenorrhoea Lasting � 3 Mouths a nd 
Assf:'ssed a s  'possible' based ou  \"\THO-Ul\ilC Causality Assf:'ssment 
Categories (n=10) 

AER # 

Age./Sex 

EYent Outcome 

AE Duration 

:\ledicaUy 

Confirmed Yi:--.-

30/F 

Res.olved 
1 29 Da.ys 
N 

36/F 

Unknown 
3 uIDnt11s 
N 

30/F 

-
Resolved 
1 84 
N 

PT'S 

Rele,·:mt :.\Iedical 
History 

Concomitant 

:.\leclfratioos 

Amenorrboe<l! 

Not Reported 

Not Reported 

Amenorrhoe,11 

Abstains from alcohol 

Bmndmgenic cyst 
Drng J1yiien;em,1lni1ty 

Non- tobacco user 

Lorazep:u:n 

Amenordmea 

Idiopathic 

Pitolisant 

Summary 

:.\IAH Comment 

A received dose 1 of CO:lvilRNATY 

concomit1nt medications were not rPruwtPf1 
amenorrhe<ll on Lu,n.u.Lc"'"'' It ,,·as rei:ior1ted tlmt she received the vaccine 
,,,lrust on her period and tha.t this was a shorter than usual She 
then did not have until ""-•-"Cl'ce"r"' - 18 weeks later. Pnor to this 

or11cerures ,,.,hich 
i:nduded blood follicle ..ui,u.«"""""· bormone · blood lutewizi11g 
11011n<me. blood prolact:in, full blood count, fonctio:11 test. all 
witb umen1.11-kable results. The evenl lvas resolved on 02'Seii2(�2 

(I 

rl£':1ol'ved. 

out. 

on l and dose 2 on 
included abstinence from ,.,_�_vuua. ap1pe11d1ce\:tomy 

ntant 
. . . 

The 

dical exam:ullltion and consultation with se,,eral 
·ere performed. and pregnancy and other m,1·1,"1'"'""' 

,e evem ':unenonhoea · ,vas ,...,...,,....,,M ,.vith a P.top date 

A « 1..m•o.-_,-,,,, female received dose l ofCO!VIlRNAIT 
m111:nber: FA58.3 1) on . Relevant tnedical mdlllded 
idiopathic hypersomrua and COVID-19. Concomitant medications 
mduded pit,:::ihs:aut ny,111:c,cn1or1ile .. ���L� Ou the 

""''"""""''"".,.. amenorrhoea .. Followmg die tlie patient 
exipei1er1ced an1enorrhea for 7 months. ,,,1:ucb led to a medical 
consultation_ A blood test (urine and blood B-HCG (Beta huruan 
chori,onic g011:1a.c:10trnim1JJ and :m 1111agiug test were carried 
out, but no cause was 1dent1t1ed, and pregnancy was rnled out The 

recovered fmn1 the reported event 

was 



34IF 

Not resolved 
3.5 months 
N 

Amenorrhoea, Heavy 
in ensxual bleeding. 
Hypomenorrhoea. 

'oral contraception 
(stop date=Apr2020), 
heavy menstrual 
bleeding 

None 

A 34-year-old female patient received dose 2 of COI,IIRNATY (Lot 
number: :F=!,14289) on 2111m2021 and dose 1 (Bat :h lc nritaber: 
FM4289) on 132day2021 and experienced anienc,:filIcea. The patient's 
relevant medical history inch::ded oral --_ontraception. istop 
date=Apr2020) and heavy me Mtn; al bleeJliag. There were no,
concomitant medications. Cr an urt,j)HAfied date in Jim2021„ the patient 
experienced amenorrhoea described as lack of menses for about 3-

months-, in Oct2021.. she had hypoiiienorrhoea and 0,11. 03Jan2022 she 
experienced llea,..y men ,i trual bleeding described as period that started 
almost he:I:oiiliagic and lasted about 7 days („compared to 4-5 days 
before). Unspecified therapeutic measui es were taken as a result of 
amenorrhoea. hea-..y menstrual bleeding.. hypomenorrhoe_a. The patient 
did not recover rout the event heavy a enstp,,,a1 bleeding' while the 
outcome of the event ' ..= ,_.1.1io ea' was repc‘rted as resole in=. 

1f41/ c,..-.';?1 ,:a.n.- 47.7.7i, T',21X ,r771g c7k 071C C.' l' )P_;:`,7' 1; 0 tl On , t "."_, 7' 3- ,:•'10105 

,I.:th ontcome. f. re 01-,,? -i ' d , i b: , r,5 )i ?rl? no ci. ..iin_. '.!.ar 
jlt.'277. .'Ci 0?L 

F 
Amenorrhoea, 
Vaccination site pain, 
Dysmenorrhoea 

A 24-year-old female p.71tent recer„ ed booster dose olCOMLFL\TATY 
on 23Dec2021„ The pa.tlent's relevant medical h.; t -.-Ay indltded a sturra , 
mite allergy and civimenorrhea. The patient's con,: omitant medications 
were not reported. On 23Dec2.21„ the patient experienced 

Resolved Asthma vaccination site p.7, in (recovered). On 17,Tan2022, she had amenorrhoea. 
5 Moutl-:s Dysmenorrhoea / described as total at, sence of menses anti) May2072 and on J .:12022 she 
N Mite allergy experienced i4smenorrhea. The patient recovered from the event 

'amenorrhoea' and va ccination -:le pain', while the outcome::: of the 
Not Reported event `dr smencrhoe.71. was unlito.,:n 

AL4hr ,,- ..-,pvP:e3t7 r Twriortc.s Lzmenorrhea lasting 5 Preonths and 25 
il: a':•.e!. t ;le 5...,ostel ... 

Menstruation A 12-year-old feniale patient received dose 1 of C'O1's1=ZATY on 
770p 

Resolved 

irregular, 
Amenorrhoea, 
Dv smenorrhoe a, 
Hypomenorrhoe_a, 

16Arkg2021. The pa iient's relevant medical history inchded CADVID-19.. 
The patients concomitant medications were not reported. On an 
unspecified date in Aug2021, she expffieuced amenorrhoea, described 
as, lack of periods for 3 months, hwomenorrhoea (resolved). On an 

3 Months Heavy r enstt 1-: al unspecified date in Orr' •.‘C 1, she had heavy menstrual bleeding, 
N bleeding, Pali: dysmenorrhoea and in Nov2:: 21, she had menstruation irregular and 

pain The patent recovered from events"amenorrhoea . . 
C'OVID-19 ".-.-]:,omeii?,:irhoea ' . -head- menstr.131 bleeding... The out come of the 

events ineilsIma i Lon nre27;;Ior .' and .dysmenorrhea' vias reported as not 
Not Reported resolved. while the outcome of 7:1t event 'pain' was ..mknowa 

ALIN coi..in740:qt.. . 0.rt rcrorte:r? a.,.loior.r, a lasting 3 months I d 
1:1, HIM. 2C:'_:,  :id:*) .2 L971111 in,-Ormati on .,. . reno: -,,,d.. 
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34/F 

-
Not reoolved 
3 .5 months 
N 

Resolved 
S :lvkmtl1s 
N 

-
22/F 

Resolved 
3 Months 
N 

Amr:norrhoea. Heavy 
menstrual bleeding. 
Hypome11orrhoea 

0ml contraception 
(stop cbte=Apr2020), 
h�a,,y menstnllal 
bleeding 

None 

Amenccrhoe.i, 
Vaccination site pam, 
Dysmenorrhoea 

Asthma 
Dysmcnorrhoea / 
1',,hte allergy 

Not Reported 

Menstruation 
irregular_ 
Amr:norrboea. 
Dysmenorrhoea., 
Hypomenorrhoea, 
Hea,;-y menstrual 
bleeding. Pain 

CO\-ID-19 

Not Reported 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 

A 34-ye.u-old female p:iiticnt received dose 2 ofCOIVIIR.i'l"ATY (Lot 
number: fll.{4289) on 21Juu202 1 and dose 1 (Batch/lot number: 
FM4289) on 13May2021  and experienced ame11orrhoea. The patient's 
relevant medical history included oral contr.i.ception (stop 
datc=Apr2020) and heavy menstrual bleeding. There were no 
concomitant mMications On an unspecified date in Jun2021 .  the patient 
experienced ame110rrhoea described as lack of menses for about 3-4 
months: m Oct202 L she had hypomenorrhoea and oo 03Jan2022 she 
experienced he.a.\:)' menstrual bleeding described as period that started 
almost hemorrhagic aud fasted about 7 days (compned to 4-5 cb.ys 
before). Unspecified therapeutic measrn:es were taken as a result of 
amenonboe:11. heu;y mens:truaJ bleeding, hypomenorrhoea. TI1e patient 
did not recover from the event 'he a,ry menstrual bleeding' while the 
outcome of the event 'lrypomenonhoea' was reported as resolving. 

MA.H comiruznt: case reporting absence ofm,mstnrattonfor 3-4 momhs 
with outcome of recove1:,· and.followed by Ii.MB with no addttimwl 
in onnafion. 
A 24-year-old fem.ale p.itient received booster dose ofCOf.illLl\lATY 
on 23Dec20 2 1 .  TI1e patient's relev:,u1t medical lnstOJY included asthma, 
mite allergy and dy<imeoorrhea. The patient's concomitant medicatio:11is 
were not reported. On 23Dec202 1 ,  the patient experienced 
vaccmarion site pain (recnvered). On I 7Jan2022. she had amenorrhoe,11 
described as total absence of menses until May2022 and on Jul2022 she 
experienced dysmenorrhea. The patient recovered frrn.n the event 
' .ame11orrhoe.a' and 'v:a.ccination site pam', ,,.·bile the outcome of tbe 
e,:enl 'dysmeuonhoe.i.- was i.mkno,wn. 

MA.H comirumt: Subject r'l!:porr.ul amenorrluza lasting 5 months and 25 
davs a er the booster dose. 
A 22-year-old female p:iiticnt received dose 1 ofCOIVillLl\lATY on 
l 6Aug202 I .  The patient's relevant medic.al history included COv'ID-19. 
The patient's concomit.ant medicatio•ns were not reported. On an 
unspecified date in Aug202 l . she experienced .iruenonboea, described 
as lack of periods for 3 months. hypomenorrhoea. (resolved). 011 an 
unspecified date m Oct2021 ,  she had heavy menstrual bleeding, 
dysmenorrhoea and in Nov2021 .  she had menstnk1t:ion irregular and 
pa:111. The patient recovered from e,.·ents ···amenorrhoea', 
'hypomenorrboea · .  'heavy menstru.,J bleeding·. The omcome of the 
events 'menslll1.L,t10:n irregnla:r'' and 'dysmerm1Thea · i,;,,,as reported as not 
resolved, while the outcome of the event 'pam' 11i<1.s unknown_ 

ill..ili comment: Subj11ct report&i amenomiea lasting 3 monthsfollowlild 
by filfJJ l•lo additional in ormatton is re orted 
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221E 

Resolved 
3 Months 
N 

fibroadenoma of 
breast. Lc ss of libido. 
Asthma, Menstruation 
irre„wlar, 
Dvsinenoirhoea, 
Mgr a Me, 
_Amenorrhoea,. 
Hormone level 
abnormal, Cyst,. Noti 
consummation 

Asthma 

Not 1.._ep:isiel 

A 22-year-old female patient received dose 3 of C'OMIENATY on. 
051an2022. The patients relevant medic:11 ]:IST::: iy included asthma.. The 
patient's co:icoinitant medications were not reported.. On 15Jan202.2, she 
experien:ed amenorrhoea, a stlit:i.a (not resolved). dysmenorrhoea (not 
reselv ed). ikoadenoma of ti-ear,T 0101 nt., oh7ed). loss of libido (not 
resolved). miz.mine (not resolved ). On an v,.11.specified date in Apr2022, 
she experienced mensimationitreallar (rne resolved). hormone level 
Anonnal (not resolved), cyst ;not resolved), non-consummation (not 
resolved).. Breast biopsy was performed (unspecified I ', ..j-i:tS ) . 

2i,L11 contmee7 :ci.tic, 2,- repc.7. ng air crop., t. o c a abcr,':' :0 days after 
tc cinciriol .^ i7 1,7ffin,c: 2 months. in rho c a ...,1 ='_, -f 4! l i..:g?i3trLai 

'... .,,IM7.7 kisting about 4. mm?ths Vie., -,_ a: ,:illa 11 On. 

271E 

Resolved 
6 Months 

Dy.e:Illen.nhoea, 
Fk.:17:. l':e..ostiTaal. 

bleeding. Uterine 
haemorrhage. I:reline 
pain Night s'veats, 
AmenorrLsea. 
Fatigue, Menstruation 
delayed 

0.11D-19 (start 
date:2120) 

Not Reported 

A 34-year-old female patient received dost I of C'OMIRNATY on. 
16Sep2021. The patient's relevant medical kistory included C'OVID-19' 
in 2020. The patient's concomitant medications were not reported. On 
17Sep2021.. she experienced dysmenorrhoea Iniedicall-i signs cam),. 
heavy menstrual bleeding tlii.edicallv significant) and uterine 
haemorrhage (medically significant). all resolved or 25S tp2021.. On 
17Sep2021„ she also had uterine pain with an un_1-..na7vn event outcome. 
On25Sep2021, she had amenorrhoea. that resolved in Mar2022. She also,
complained of night sweats (non-serious) with onset -eh 2022. that v.-as 
resolving at the time of the repiart and fatigue -with an ;:.:dalavoin 
outcome. 

'.21-1_,Fi comment case reportNg a,.;.Ter•orr-A•noa. .. days g.r7-' ,? vaajnation 
thot T':'crccreil a J-.,o';r ( monih5 Eo. • 2 r-.! i he .:•onto.yr of filho- ?nen5.77i al 
i;7 e`,F,' :CiiitiOr r67)0? - ' f.,:i:i.-fWej (_;'.' ; : Oa . -TIE: rha aorta o ., 1 

1 Cif C 271(2gR. 7?L 

27P 

Resolved 
7 Months 
N 

_Amenorrhoea, 
Dr iihenonhoea„ 
Head.acne, Nausea,. 
Fatigue 

01,1111.9 

Not. Reported 

A 27-year-old female patient received dose 2 of C'ONERNATY on 
18A.J:2021 and dose I on an unspecified date. The patient's reevant 
medic al history included COVID-19 on 111111202.2. The pattern's 
concomitant medications were not iel.-1.s.,ite,.1. On 30Nov2021. she 
experienced amenorrhoea. • ,menoirhea. fair ale, headache. nai:sea 
The patient recovered iona the event arienorrhoea. fatigue. nausea. and 
headache:: on 23Jul2022 and on an unspecified date from the event 
dysime. ,orrh ea . 

_IL: H . _ ,I.,c21f . revortin,g' ,c,.L 4, more than 7 months. 
,70 aci,iitiona I r eiriAlT•1 .tntirmation ivas :,F :r. .A 

L.II IIIIIIII

Resolved 
3 ::,,lornlis 
N.

Amenorrhoea, 
Dysmenorrhoea, 
I\ lenstruation 
irregular 

Asthma, COV1D-19 

Not Reported 

A 21-year-old female patient received .:Io',e 2 of COAIIF_NATY on. 
16Feb,2022 and dose 1 on au unspecified date. The patient's relevant 
medical history included: asthma and CO\ID-19. Concomitant 
medications were not tepo.-ted. On t;nspecified date in feb2022„ she: 
experienced amenorrhoea for about 3 months_ dysmenorrhea and 
menstruation iriegular. The patient recovered from the event 
amenanhoea on an unspecified date and did nor recover. from the event 
cly.st-,e:,_cirlrea'. The outcome of the event 'menstruation irregular' 

ova unlaic va 

il_Lif COPrr ' 1 1 :.'0:7t repc, • r:Tc ofmenses for 3 months with an 
our,' o..?. t mei7tion on ;. _''-loft 7s E.,1•.fir, .• .;:f the fyde to 
rel;o?to,-,' 

Rapporteur assessment comment: 

As requested, the MAH reviewed all serious cases for the PT "amenorrhoea" and discussed in detail all 

events of an absent menstruation persisting for ≥3 months. 

Of the 220 serious cases that reported amenorrhea lasting for ≥3 months: 
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22lF 

-
Resolved 
3 Months 
N 

27lF 

Resolved 
6 Months 

27lF 

-
Resolved 
7 Montbs 
N 

.... 

Resolved 
3 1\.fontl1s 
N 

Fibroatlenonia of 
breast Loss of libido. 
Asthma, Ivlenstrn.ation 
irregi.ilar _ 
Dysmenonhoe.a., 
1viigu1ine. 
Amenorrhoe.a., 
Hormone level 
abnonnal Cyst Non­
consumn:ia.tion 

Asthma 

DyslllCllorrhoca, 
Heavy menstrual 
bleeding, Utenne 
haemorrmge. Ute:£1111.e 
pam, Night s,,i·e.ats, 
Amenorrl10'3, 
Fatigue, Menstruation 
dda.yed 

CDvID-19  (start 
date:2020) 

Not Reported 

Amenorrhoe.a., 
Dysmenorrhoe.i, 
He.uiac.he, Nausea, 
Fatigue 

CDvID-19  

Not Reported 

Amenonhoea, 
Dysmenorrhoea, 
lvlenstruation 
inegi.ilar 

Asthma, COVID-19 

Not Reported 

Rapporteur assessment comment: 

A 22-year-old female patient received dose 3 ofCOl'vllR.i.�ATY on 
0:SJan.2022.  The patient's relevant medical history included a.s:th.111.,. The 
patient's corn::omitmt medications were not reported. On l 5J an202 2. she 
expenenced ame11onhoea. astbm..,, (not resolved). dysmenorrhoea (not 
resolved), fibmade11on:ia. ofb:rea$1 (not :res-olved), loss of libido (not 
resolved), nugra.me (not resolved). On an 1nspecified date m Apr2022. 
she experienced menstniation u::regular (not resolved), bommue level 
ab11om1al (not resolved), cyst {not resolved), non-consummation (not 
resolved). Breast biopsy was performed (W1specified results). 

MAH comment: pati1znt reporting cmumorrhoea about J() days aft€r 
mccination and lasting 3 months, in the ccmtext of menstrual 
irregu.lm1tles lasting about 4 mcmths qft11J· vaccination. 

A 34-year-old female patient received dose i. ofC01VllR.i.'l'AIT oo 
1 6Sep202 L The patient's relevant medical rustory included COvID-1 9 
in 2020. The patients concomitant medications were not reported. Ou 
i. 7Sep202 1 .  she experienced dysmenonhoea (medically significant), 
heavy mens:trnal bleeding (mo::lically significant) and uterine 
haemorrhage (medically significant). all resolved on 25Scp2021 .  On 
1 7Sep202L  she also had uterine pain with an unknmni event outcome 
On25Scp202 1, she had amenorrhoea that resolved in I\ilar2022. She also 
complained of night swe,1ts (non-serious) ,,,i_tb onset Feb2022, tlmt ,,,as 
resolving at tll1e time of the report and futigi.ie v11·ith an moo10�-i1 
outcome. 

,�fAH comment: case reporting anumorrhoea 9 days ajkr vaccination 
that re·cow1red about ti months after, i11 the context of other menstrual 
in•'1g_ular1ties n1porte.d (dysmenorrlwea, mm) that occun"e1:i qfter 
i'accinatimt 
A 27-year-old female pa,tieut received dose 2 ofCOl'vllR.i.�ATY ou 
1 8Aug202 1 lll11d dose 1 on an unspecified date. TI1e patient's rele,,ant 
medical history included CO'VID-19  on 1 2Jul202 2. TI1e patient's 
concomitant medications ,,,ere not reported. 011 30Nov202:1 . she 
experienced amenorrl10ea, dysmenorrhe.a., fatigue, headache, rrausea .. 
TI1e patient recovered from the event amenorrhoea,. fatigue_ nausea and 
headache on 23Jul2022 and on an onspecified date from the event 
dysmcuorrhea. 

AfAH cmnment: patient reporting amti!lwrrlreafor r11ore than 7 months. 
No additional 1·elevm1t tnformatlon was r-ovtded . 
A 2 1-year -old female patient received dose 2 of CO:I'\fllR.i.�ATY on 
16JF eb2 02 2: and dose 1 oo Jill unspecified date. The patient's relevant 
medical history included: a.stlnm, and CO'VID- 19. Concomitant 
medications ,Nere not reported. On an unspecified d<1te in Feb2022, she 
experienced an1enonhoea fm albout 3 months, d)·smenorrhea. and 
menstl:ua.tion irregula;r_ TI1e patient recovned from the e·vent 
a1ne:11onhoea on an unspecified d.1.te and did not rec aver from the event 
'dysmenorrhoea·. The outcome of the e,:ent 'memtruation irregi.ifar• 
,,·as unknmim. 

AL4.H con1m.i..>r1t: the subject reports lack of menses/or 3 months with an 
outcome of recowRJi No mention on pr,fflous regular-tty of the cycle is 
re orted. 

As requested, the MAH reviewed a l l  serious cases for the PT "amenorrhoea" and discussed in detai l  a l l  
events of an absent menstruation persisting for ?:3 months. 

Of the 220 serious cases that reported amenorrhea lasting for ?:3 months :  
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- 10 cases were considered possible related to Comirnaty exposure. 

9 cases were unlikely related (due to implausible time to onset, event existing prior to vaccination, co-
reported events such as ovarian oedema that can explain the amenorrhoea or patient on oral 

contraceptive therapy). 

75 cases were considered unassessable due to paucity of reported information (lack of clear latency 

dates, medical history and concomitant medications). 

126 cases were considered confounded by pre-existing medical history of risk factors or concomitant 
medications. 

Of the total retrieved 15,408 amenorrhea cases, 10 (0.06%) serious cases reporting amenorrhea lasting 
for ≥3 months were considered possible related to Comirnaty. These 10 serious amenorrhea cases are 

considered a relative low number of reports compared to the background incidence (from signal 
procedure EMEA/H/C/005735/SDA/052 - EPITT 19784: 3,300 per 110,000 PY) and high Comirnaty 
exposure (84,994,706 females aged 15-45 years who received at least one dose of Comirnaty in the US 
or EEA countries through February 15, 2022) and therefore considered not unexpected and coincidence 
reports. 

No new safety information could be identified within the 220 serious cases reporting amenorrhea lasting 
for ≥3 months. 

Serious cases with amenorrhea lasting for <3 months 

There were 81 cases reporting amenorrhea lasting for <3 months. Of out them, 73 cases reported an 
outcome of ̀ resolved/resolving' and 8 cases had outcome `unknown' or ̀ not resolved'. The details of the 
cases with unknown or not resolved outcomes, all with WHO/UMC assessment: unlikely, are shown in 
Table 11 (not reproduced here). 

Rapporteur assessment comment: 

As requested, the MAH reviewed all serious cases for the PT "amenorrhoea" and discussed in detail all 
events of an absent menstruation if this condition persists for <3 months with an outcome 'not resolved' 
or unknown'. 

Of the total retrieved 15,408 amenorrhea cases, 8 (0.05%) serious cases reporting amenorrhea lasting 
for <3 months with outcome unknown' or 'not resolved' were all considered unlikely related to Comirnaty 
exposure. 

No new safety information could be identified within the 81 cases reporting amenorrhea lasting for <3 
months. 

Non-serious cases 

There were 13,131 non serious cases (30419 events), of which 13,106 were reported with BNT162B2 as 
suspect vaccine, 22 cases reported with Bivalent BNT162B2 OMI BA.1 and 3 cases reported with Bivalent 
BNT162B2 OMI BA.4-5. Most of these cases (3693, 28.1%) were received from Netherlands, followed by 
3420 cases (26 %) received from Germany, 1891 cases (14.4%) from France, 942 cases (7.2%) from 
Sweden and 577 cases (4.4%) from Denmark. The mean age was 33.4 years (median=32 years), with 
most of the women (6766, 51.5%) being 31-50 years old. 
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- 10 cases were considered possible related to Comirnaty exposure. 

- 9 cases were un l ikely related (due to implausible time to onset, event existing prior to vaccination, co-
reported events such as ovarian oedema that can explain the amenorrhoea or patient on oral 
contraceptive therapy) . 

- 75 cases were considered unassessable due to paucity of reported information ( lack of clear latency 
dates, medical history and concomitant medications) . 

- 126 cases were considered confounded by pre-existing medical history of risk factors or concomitant 
medications. 

Of the tota l retrieved 15,408 amenorrhea cases, 10 (0.06%) serious cases reporting amenorrhea lasting 
for �3 months were considered possible related to Comirnaty. These 10 serious amenorrhea cases are 
considered a relative low number of reports compared to the background incidence (from signal 
procedure EMEA/H/C/005735/SDN052 - EPITT 19784 : 3,300 per 1 10,000 PY) and high Comirnaty 
exposure (84,994,706 females aged 15-45 years who received at least one dose of Comirnaty in the US 
or EEA countries through February 15, 2022) and therefore considered not unexpected and coincidence 
reports. 

No new safety information could be identified with in the 220 serious cases reporting amenorrhea lasting 
for �3 months. 

Serious cases with amenorrhea lasting for <3 months 

There were 81  cases reporting amenorrhea lasting for <3  months. Of out them, 73 cases reported an 
outcome of 'resolved/resolving' and 8 cases had outcome 'unknown' or 'not resolved'. The detai ls of the 
cases with unknown or not resolved outcomes, a l l  with WHO/UMC assessment: un l ikely, are shown in 
Table 1 1  (not reproduced here). 

Rapporteur assessment comment: 

As requested, the MAH reviewed al l  serious cases for the PT "amenorrhoea" and discussed in detai l  a l l  
events of an absent menstruation if this condition persists for <3  months with an outcome 'not resolved' 
or 'unknown'. 

Of the tota l retrieved 15,408 amenorrhea cases, 8 (0.05%) serious cases reporting amenorrhea lasting 
for <3 months with outcome 'unknown' or 'not resolved' were all considered un l ikely related to Comirnaty 
exposure. 

No new safety information could be identified within the 81 cases reporting amenorrhea lasting for <3  
months. 

Non-serious cases 

There were 13, 131  non serious cases (30419 events), of which 13, 106 were reported with BNT162B2 as 
suspect vaccine, 22 cases reported with Bivalent BNT162B2 OMI BA. 1  and 3 cases reported with Bivalent 
BNT162B2 OMI BA.4-5.  Most of these cases (3693, 28. 1  %) were received from Netherlands, fol lowed by 
3420 cases (26 %) received from Germany, 1891 cases (14 .4%) from France, 942 cases (7.2%) from 
Sweden and 577 cases (4.4%) from Denmark. The mean age was 33.4 years (median=32 years), with 
most of the women (6766, 5 1 . 5%) being 3 1-50 years old.  
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The most frequently co-reported PTs in the SOC `Reproductive system and breast disorder' with 

amenorrhea in the non-serious cases are in Table 12 (not reproduced here). 

Out of the total 13,131 cases, there were 17 cases of pregnancy. A total of 4039 cases were considered 
confounded by pre-existing medical history, concomitant medications or co-suspect drugs, co-reported 
AEs suggestive of an alternative potential etiology for amenorrhea (e.g pregnancy) and age group (<15 

years old and >45 years old). The remaining 9075 cases included 619 medically confirmed cases and 
8456 non-medically confirmed cases. Case details of the 619 medically confirmed non serious cases are 

included in Appendix 2 (not reproduced here). 

The majority (12141, 93%) of cases did not provide duration information. There were 1734 non serious 
cases (15 medically confirmed cases) in which amenorrhoea lasted for ≥3 months. Details of the 15 

medically confirmed cases, all with WHO/UMC assessment: unassessable, are in Table 13 (not reproduced 
here). 

Out of the 8546 non-medically confirmed non-serious cases, there were 8532 cases deemed unassessable 
due to paucity of available information as described below (many cases were missing more than one of 
these details): 

• 617 cases where the age was unknown 
• 8035 cases where concomitant medications were not reported 
• 6698 cases where the medical history was not reported 
• 7862 cases where the AE duration was not reported 

The remaining 14 cases reporting information on AE duration, concomitant medications and medical 
history are described in Table 14 (not reproduced here). There were 9 cases assessed as `possible' and 5 
cases assessed as `unlikely'. 

Rapporteur assessment comment: 

As requested, the MAH analysed in addition to serious medically confirmed cases, also the non-serious 
amenorrhea cases and/or non-medically confirmed cases. 

Of the total retrieved 15,408 amenorrhea cases, 15 (0.1%) non-serious medically confirmed cases 
reporting amenorrhea lasting for ≥3 months were considered unassessable. 

Of the total retrieved 15,408 amenorrhea cases, there were 14 (0.1%) non-serious non-medically 
confirmed cases (those cases who reported AE duration, concomitant medications and medical history). 
Nine of these 14 cases were considered possible related to Comirnaty exposure and 5 cases were 
considered unlikely related. 

No new safety information could be identified within the 15 non-serious medically confirmed cases 
reporting amenorrhea lasting for ≥3 months, and the 14 non-serious non-medically confirmed cases who 

reported AE duration, concomitant medications and medical history. The remaining cases, which did not 
report AE duration, concomitant medications and medical history, are considered insufficiently 
documented to allow causality assessment. 

Literature review 

A literature search was conducted for significant new information using Database: <1969 to 2023 Week 
04>, Embase <1974 to 2022 December 21>, Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-
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The most frequently co-reported PTs in the SOC 'Reproductive system and breast disorder' with 
amenorrhea in the non-serious cases are in Table 12 (not reproduced here) . 

Out of the total 13 ,131  cases, there were 17  cases of pregnancy. A total of 4039 cases were considered 
confounded by pre-existing medical history, concomitant medications or co-suspect drugs, co-reported 
AEs suggestive of an alternative potential etiology for amenorrhea (e.g pregnancy) and age group ( < 1 5  
years old and >45 years old) .  The remain ing 9075 cases included 619 medically confirmed cases and 
8456 non-medical ly confirmed cases. Case deta ils of the 619 medica l ly confirmed non serious cases are 
included in Appendix 2 (not reproduced here).  

The majority ( 12141,  93%) of cases did not provide duration information.  There were 1734 non serious 
cases ( 15  medical ly confirmed cases) in which amenorrhoea lasted for :?:3 months. Deta ils of the 1 5  
medical ly confirmed cases, al l  with WHO/UMC assessment: unassessable, are in  Table 13  (not reproduced 
here).  

Out of the 8546 non-medically confirmed non-serious cases, there were 8532 cases deemed unassessable 
due to paucity of available information as described below (many cases were missing more than one of 
these deta i ls) : 

• 617  cases where the age was unknown 
• 8035 cases where concomitant medications were not reported 
• 6698 cases where the medical history was not reported 
• 7862 cases where the AE duration was not reported 

The remaining 14 cases reporting information on AE duration, concomitant medications and medical 
history are described in Table 14 (not reproduced here).  There were 9 cases assessed as 'possible' and 5 
cases assessed as 'unl ikely'. 

Rapporteur assessment comment: 

As requested, the MAH analysed in addition to serious medical ly confirmed cases, also the non-serious 
amenorrhea cases and/or non-medical ly confirmed cases. 

Of the tota l retrieved 1 5,408 amenorrhea cases, 15 (0 . 1%) non-serious medica l ly confirmed cases 
reporting amenorrhea lasting for :?:3 months were considered unassessable. 

Of the tota l retrieved 1 5,408 amenorrhea cases, there were 14 (0. 1%) non-serious non-medica l ly 
confirmed cases (those cases who reported AE duration, concomitant medications and medical history) . 
N ine of these 14 cases were considered possible related to Comirnaty exposure and 5 cases were 
considered unl ikely related . 

No new safety information could be identified within the 1 5  non-serious medica l ly confirmed cases 
reporting amenorrhea lasting for :?:3 months, and the 14 non-serious non-medica l ly confirmed cases who 
reported AE duration, concomitant medications and medical h istory. The remaining cases, which did not 
report AE duration, concomitant medications and medical history, are considered insufficiently 
documented to al low causal ity assessment. 

Literature review 

A literature search was conducted for sign ificant new information using Database : < 1969 to 2023 Week 
04> ,  Embase < 1974 to 2022 December 21> ,  Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-
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Data-Review & Other Non-Indexed Citations and Daily <1946 to December 21, 2022> for coronavirus 
vaccine and amenorrhoea and coronavirus vaccine and menstrual alterations. 

A summary of the newest relevant articles discussing menstrual cycle alteration is reported in Appendix 3 

(not reproduced here). 

No published studies were found describing secondary amenorrhoea due to COVID-19 vaccination, using 

the definition of amenorrhoea as the cessation of previously regular menses for three months or 
previously irregular menses for six months. A few post-COVID-19 vaccination studies report transient 

oligomenorrhea, defined as the lack of menstruation for intervals >35 days in adults or >45 days in 
adolescents, however, researchers often used differing definitions and criteria, this lack of a standard 
approach limits a comparative assessment of the literature. Some studies7-11 mention menstruation delay 
using >38 days but for example do not mention the regular menstrual cycle of the participants. 

Rapporteur assessment comment: 

Among the presented 12 newest relevant articles there were no studies evaluating secondary 
amenorrhoea due to COVID-19 vaccination, using the definition of amenorrhoea as the cessation of 
previously regular menses for three months or previously irregular menses for six months. 

Overall, the studies reported that the menstrual cycle change following COVID-19 vaccination appears 
relative small and temporary. 

No new safety information could be identified from the retrieved literature. 

There is not a unified position on heavier-than-normal bleeding cycles based on different published 
studies.12,13 Published data suggest that the type of vaccine does not affect the chance that an individual 

will experience a change to menstrual timing11,12,14 or flow,12,15 suggesting that the effect is a result of the 

immune response to vaccination rather than a specific vaccine component. In support of this hypothesis, 
menstrual changes have previously been reported with hepatitis 8,16 and human papillomavirus (HPV)17
vaccines. 

Rapporteur assessment comment: 

Heavy menstrual bleeding is labelled as an ADR in the Comirnaty PI. 

A review paper on menstrual alteration after COVID-19 vaccination and infection from Male V18 states 

that spontaneous reporting systems (e.g. VAERS) are not designed to detect increased rates of 
nonserious events that occur commonly. In fact, menstrual cycles are naturally varying also in the 
absence of vaccination. Overall different studies reported that COVID-19 vaccination is associated with a 

small increase in menstrual cycle length that resolves rapidly. 

The review from Male V18 cites two studies on the hypothesis that menstrual changes after COVID-19 
vaccination are associated with activation of the immune response, but with conflicting results. In one 
study no association was found between the extent of side effects and changes to cycle length or flow,12

while the second study found that those who experienced fever or fatigue post vaccination were more 

likely to experience a heavier-than usual period.15 The author describes two proposed hypothetical 
mechanisms by which immune stimulation might cause menstrual changes: 
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Data-Review & Other Non-Indexed Citations and Daily < 1946 to December 21 ,  2022> for coronavirus 
vaccine and amenorrhoea and coronavirus vaccine and menstrual a lterations. 

A summary of the newest relevant articles discussing menstrual cycle alteration is reported in  Appendix 3 
(not reproduced here). 

No publ ished studies were found describing secondary amenorrhoea due to COVID-19 vaccination, using 
the defin ition of amenorrhoea as the cessation of previously regular menses for three months or 
previously irregular menses for six months. A few post-COVID-19 vaccination studies report transient 
ol igomenorrhea, defined as the lack of menstruation for intervals >35 days in adults or >45 days in  
adolescents, however, researchers often used d iffering definitions and criteria, this lack of a standard 
approach l imits a comparative assessment of the literature. Some studies1

-
11  mention menstruation delay 

using >38 days but for example do not mention the regular menstrual cycle of the participants. 

Rapporteur assessment comment: 

Among the presented 12  newest relevant articles there were no studies eva luating secondary 
amenorrhoea due to COVID-19 vaccination, using the definition of amenorrhoea as the cessation of 
previously regular menses for three months or previously irregular menses for six months. 

Overall, the studies reported that the menstrual cycle change fol lowing COVID-19 vaccination appears 
relative smal l  and temporary. 

No new safety information could be identified from the retrieved literature. 

There is not a unified position on heavier-than-normal bleeding cycles based on different publ ished 
studies. i2,i3 Publ ished data suggest that the type of vaccine does not affect the chance that an individual 
wil l  experience a change to menstrual timing 11,i2,i4 or flow, i2,is suggesting that the effect is a result of the 
immune response to vaccination rather than a specific vaccine component. In support of this hypothesis, 
menstrual changes have previously been reported with hepatitis s, i6 and human papil lomavirus (HPV) i7 

vaccines. 

Rapporteur assessment comment: 

Heavy menstrual bleeding is label led as an ADR in the Comirnaty PI. 

A review paper on menstrual alteration after COVID-19 vaccination and infection from Male vis states 
that spontaneous reporting systems (e.g .  VAERS) are not designed to detect increased rates of 
nonserious events that occur commonly. In fact, menstrual cycles are natura l ly varying also in the 
absence of vaccination. Overa l l  different studies reported that COVID-19 vaccination is associated with a 
smal l  increase in menstrual cycle length that resolves rapidly. 

The review from Male vis cites two studies on the hypothesis that menstrual changes after COVID-19 
vaccination are associated with activation of the immune response, but with conflicting results. In one 
study no association was found between the extent of side effects and changes to cycle length or flow, i2 

while the second study found that those who experienced fever or fatigue post vaccination were more 
l ikely to experience a heavier-than usual period. is The author describes two proposed hypothetical 
mechanisms by which immune stimulation might cause menstrual changes : 
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• Innate immune responses could transiently interfere with the hormones that drive the menstrual 
cycle, or they could affect macrophages and natural killer cells in the lining of the uterus, which 
control the breakdown and regeneration of this tissue through the cycle. Furthermore, the timing 

of vaccination within the menstrual cycle affects whether cycle length increases. The menstrual 
cycle is divided into two phases: the follicular phase, which occurs before ovulation and can be 

prolonged by hormonal alterations, and the luteal phase, which occurs after ovulation and is more 
consistent in length. If menstrual changes are mediated by immune effects on the control of 
ovarian hormones vaccination would be expected to prolong the follicular phase, but this can only 

occur if vaccines are administered during this phase. Indeed, the Apple Women's Health Study 
found that cycle-length increases are only associated with vaccination in the follicular phase of 
the cycle.13

• In support of the possibility that COVID-19 vaccination affects immune cells in the uterine lining, 

the survey of 27,143 menstruating individuals found that increasing age was associated with an 
increased risk of heavier bleeding.15 This could suggest that altered tissue repair, which is 

mediated by immune cells in the uterus and may be less effective in older people, is the 
mechanism by which COVID-19 vaccination increases menstrual flow. The evidence for the 
underlying mechanism is therefore mixed and could be consistent with effects mediated by both 
ovarian hormones (affecting cycle length) and endometrial repair (affecting menstrual flow). 

Rapporteur assessment comment: 

One study of Male (2022) proposed interesting hypothetical mechanism(s) by which immune stimulation 
due to COVID-19 vaccination might cause menstrual changes: 

Innate immune responses could transiently interfere with the hormones that drive the menstrual cycle, or 

they could affect macrophages and natural killer cells in the lining of the uterus, which control the 
breakdown and regeneration of this tissue through the cycle. 

However, plausible potential mechanisms for the occurrence of amenorrhoea after Comirnaty exposure 
are considered unknown at present. 

MAH's discussion and conclusion 

In all, 15,408 cases reporting Amenorrhoea were reported to the safety database in the context of over 
3.5 billion Pfizer/BioNTech Covid-19 vaccines doses distributed and >1.8 million AE reports received. Most 

cases are non-serious and non-medically confirmed. Among the 2277 serious cases, 220 described lack of 
menstrual bleeding lasting ≥ 3 months (consistent with a clinical diagnosis of amenorrhoea). However, 

most reports described shorter periods of an absence of menstrual flow, for example, menstruation 
delayed by days or weeks, or not occurring when expected. Many of these cases had co-reports of other 
menstrual abnormalities such as dysmenorrhea and heavy menstrual bleeding. While true amenorrhoea is 
not often reported, the cases were more commonly consistent with menstrual irregularities, including the 
absence of expected menstrual blood flow. Unfortunately, most cases do not provide information such as 
date of last menstrual period or the phase of their menstrual cycle during vaccinations which would 
provide stronger data from which to determine a possible role of the vaccine. Almost 40% of the cases 
reported the event to occur on the same vaccination day up to 15 days after vaccination. The 
spontaneous reports do not contribute new significant information compared to those previously reviewed 
(up to 14 February 2022) for the initial response to PRAC. 
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Innate immune responses cou ld transiently interfere with the hormones that drive the menstrual 
cycle, or they could affect macrophages and natural kil ler cells in the l in ing of the uterus, which 
control the breakdown and regeneration of this tissue through the cycle.  Furthermore, the timing 
of vaccination with in the menstrual cycle affects whether cycle length increases. The menstrual 
cycle is divided into two phases : the fol l icular phase, which occurs before ovulation and can be 
prolonged by hormonal alterations, and the luteal phase, which occurs after ovulation and is more 
consistent in length . If menstrual changes are mediated by immune effects on the control of 
ovarian hormones vaccination would be expected to prolong the fol l icular phase, but this can only 
occur if vaccines are admin istered during this phase. Indeed, the Apple Women's Health Study 
found that cycle-length increases are only associated with vaccination in the fol l icular phase of 
the cycle. 13 

• In support of the possibi l ity that COVID-19 vaccination affects immune cel ls in the uterine l ining, 
the survey of 27,143 menstruating individuals found that increasing age was associated with an 
increased risk of heavier bleeding. 15 This could suggest that a ltered tissue repair, which is 
mediated by immune cel ls in the uterus and may be less effective in older people, is the 
mechanism by which COVID-19 vaccination increases menstrual flow. The evidence for the 
underlying mechanism is therefore mixed and could be consistent with effects mediated by both 
ovarian hormones (affecting cycle length) and endometrial repair (affecting menstrual flow).  

Rapporteur assessment comment: 

One study of Male (2022) proposed interesting hypothetical mechanism(s) by which immune stimulation 
due to COVID-19 vaccination might cause menstrual changes : 

Innate immune responses could transiently interfere with the hormones that drive the menstrual cycle, or 
they cou ld affect macrophages and natural ki l ler cells in the l in ing of the uterus, which control the 
breakdown and regeneration of this tissue through the cycle. 

However, plausible potential  mechanisms for the occurrence of amenorrhoea after Comirnaty exposure 
are considered unknown at present. 

MAH's discussion and conclusion 

In al l ,  15,408 cases reporting Amenorrhoea were reported to the safety database in the context of over 
3 .5  bil l ion Pfizer/BioNTech Covid-19 vaccines doses distributed and > 1 .8  mi l l ion AE reports received .  Most 
cases are non-serious and non-medically confirmed . Among the 2277 serious cases, 220 described lack of 
menstrual bleeding lasting 2: 3 months (consistent with a cl inical diagnosis of amenorrhoea).  However, 
most reports described shorter periods of an absence of menstrual flow, for example, menstruation 
delayed by days or weeks, or not occurring when expected. Many of these cases had co-reports of other 
menstrual abnormalities such as dysmenorrhea and heavy menstrual bleeding.  While true amenorrhoea is 
not often reported, the cases were more commonly consistent with menstrual irregularities, including the 
absence of expected menstrual blood flow. Unfortunately, most cases do not provide information such as 
date of last menstrual period or the phase of their menstrual cycle during vaccinations which would 
provide stronger data from which to determine a possible role of the vaccine. Almost 40% of the cases 
reported the event to occur on the same vaccination day up to 15 days after vaccination . The 
spontaneous reports do not contribute new sign ificant information compared to those previously reviewed 
(up to 14 February 2022) for the initial response to PRAC. 
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The medical literature describes studies that are largely reliant on self-reporting which, while meaningful, 

lead to inherent difficulties in interpretation, particularly with estimations of menstrual flow. To add to the 
number of variables potentially affecting one's interpretation of the collected data, a recent published 

meta-analysis of over 21,000 women by Chao19 provides more data-driven support regarding the effect of 
the disruptive COVID-19 pandemic experience itself on menstrual cycles. Chao found a statistically 
significant association between experiencing COVID lockdowns and menstrual cycle irregularities in 

women of reproductive age; neither COVID-19 nor vaccination against the virus were considered in the 
review. 

Considering the totality of data, including the clinical trial data, the spontaneous reports and the medical 
literature, the support for a causal association between vaccination with COMIRNATY and amenorrhoea is 
lacking. As noted, the MAH is looking into methods to obtain data to better characterize menstrual 

changes coincident with COVID-19 vaccination and plans to collect more specific and targeted data in 
clinical trials when a menstrual adverse event is reported. This topic will also continue to be monitored 
with routine pharmacovigilance. Based on current knowledge, the benefit risk profile of the vaccine 

remains favorable. 

Rapporteur assessment comment: 

Clinical trials/ Epidemiologic studies 

There was no update presented of cases reporting amenorrhea in clinical trials. However, the MAH stated 

to complete a feasibility assessment that involve the comprehensive identification of candidate (real-
world) data sources in the EU and the US; detailed evaluations of menstrual tracking app and healthcare 

data sources; evaluation of feasibility findings; and development of a study proposal by 30 April 2023 
(not yet submitted to EMA). When MAH's study proposal is submitted in the near future to the EMA, 

assessment will be performed accordingly. 

Furthermore, the MAH stated that they are looking into methods to obtain data to better characterize 
menstrual changes coincident with COVID-19 vaccination and plans to collect more specific and targeted 
data in clinical trials when a menstrual adverse event is reported, which is supported. 

Post-marketing 

Retrieved from MAH's safety database, through 18 Dec 2022, were 15,408 cases (13,131 cases [85.2%] 

non-serious cases and 2,277 [14.8%] serious cases) reporting amenorrhea after Comirnaty exposure. Of 
the total retrieved 15,408 amenorrhea cases, there were: 

- 10 (0.06%) serious cases reporting amenorrhea lasting for ≥:-3 months, considered possible related to 

Comirnaty exposure. 

- 8 (0.05%) cases reporting amenorrhea lasting for <3 months with outcome `unknown' or ̀ not resolved', 
considered unlikely related to Comirnaty exposure. 

- 15 (0.1%) non-serious medically confirmed cases reporting amenorrhea lasting for ≥:-3 months, 

considered unassessable. 

- 9 (0.05%) non-serious non-medically confirmed cases (those cases who reported AE duration, 
concomitant medications and medical history), considered possible related to Comirnaty exposure. 

No positive re-challenge amenorrhea cases were reported. 

The total of 19 possible related amenorrhea cases are considered a relative low number of reports 
compared to the estimated background incidence (from signal procedure EMEA/H/C/005735/SDA/052 - 
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review. 
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lacking.  As noted, the MAH is looking into methods to obtain data to better characterize menstrual 
changes coincident with COVID-19 vaccination and plans to col lect more specific and targeted data in  
cl in ical trials when a menstrual adverse event is reported . Th is topic wi l l  a lso continue to be monitored 
with routine pharmacovigi lance. Based on current knowledge, the benefit risk profile of the vaccine 
remains favorable. 

Rapporteur assessment comment: 

Clin ical trials/ Epidemiologic studies 

There was no update presented of cases reporting amenorrhea in cl in ical trials. However, the MAH stated 
to complete a feasibi l ity assessment that involve the comprehensive identification of candidate (rea l­
world) data sources in the EU and the US; deta i led evaluations of menstrual tracking app and healthcare 
data sources; evaluation of feasibil ity findings; and development of a study proposal by 30 April 2023 
(not yet submitted to EMA) . When MAH's study proposal is submitted in the near future to the EMA, 
assessment wil l  be performed accordingly. 

Furthermore, the MAH stated that they are looking into methods to obtain data to better characterize 
menstrual changes coincident with COVID-19 vaccination and plans to col lect more specific and targeted 
data in cl in ical trials when a menstrual adverse event is reported, which is supported . 

Post-marketing 

Retrieved from MAH's safety database, through 18 Dec 2022, were 15,408 cases (13,131  cases [85 .2%] 
non-serious cases and 2,277 [ 14.8%] serious cases) reporting amenorrhea after Comirnaty exposure. Of 
the total retrieved 15,408 amenorrhea cases, there were : 

- 10 (0.06%) serious cases reporting amenorrhea lasting for ?3 months, considered possible related to 
Comirnaty exposure. 

- 8 (0.05%) cases reporting amenorrhea lasting for <3 months with outcome 'unknown' or 'not resolved', 
considered unl ikely related to Comirnaty exposure. 

- 15 (0. 1%) non-serious medica l ly confirmed cases reporting amenorrhea lasting for ?3 months, 
considered unassessable. 

- 9 (0.05%) non-serious non-medica l ly confirmed cases (those cases who reported AE duration, 
concomitant medications and medical history), considered possible related to Comirnaty exposure. 

No positive re-challenge amenorrhea cases were reported . 

The tota l of 19 possible related amenorrhea cases are considered a relative low number of reports 
compared to the estimated background incidence (from signal procedure EMEA/H/C/005735/SDA/052 -
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EPITT 19784: 3,300 per 110,000 PY) and the high estimated Comirnaty exposure (84,994,706 females 
aged 15-45 years who received at least one dose of Comirnaty in the US or EEA countries through 
February 15, 2022) and therefore considered not unexpected and coincidence reports. 

Literature 

Among the presented 12 newest relevant articles there were no studies evaluating secondary 
amenorrhoea due to COVID-19 vaccination, using the definition of amenorrhoea as the cessation of 
previously regular menses for three months or previously irregular menses for six months. 

Mechanism 

Plausible potential mechanisms for the occurrence of amenorrhoea after Comirnaty exposure are 
considered unknown at present. 

PASS 

Amenorrhea will be assessed by the MAH in the ongoing PASS C4591021. Please refer to the ongoing 

procedure EMEA/H/C/005735/MEA/017.6 regarding preliminary results in the third interim report. 

Overall, MAH's conclusion is endorsed that a causal association between vaccination with Comirnaty and 

amenorrhoea is lacking. No new safety information could be identified from the updated review of 
amenorrhea as requested from the (closed) signal procedure EMEA/H/C/005735/SDA/052 - EPITT 19784. 
The MAH should continue to be monitor cases reporting amenorrhea after Comirnaty exposure with 
routine pharmacovigilance and in PASS C4591021. 
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EPITT 19784 : 3,300 per 1 10,000 PY) and the high estimated Comirnaty exposure (84,994,706 females 
aged 15-45 years who received at least one dose of Comirnaty in the US or EEA countries through 
February 15, 2022) and therefore considered not unexpected and coincidence reports. 

Literature 

Among the presented 12 newest relevant articles there were no studies evaluating secondary 
amenorrhoea due to COVID-19 vaccination, using the definition of amenorrhoea as the cessation of 
previously regular menses for three months or previously irregular menses for six months. 

Mechanism 

Plausible potential mechanisms for the occurrence of amenorrhoea after Comirnaty exposure are 
considered unknown at present. 

PASS 

Amenorrhea will be assessed by the MAH in the ongoing PASS C4591021 .  Please refer to the ongoing 
procedure EMENH/C/005735/MEA/017.6 regard ing preliminary results in  the third interim report. 

Overall, MAH's conclusion is endorsed that a causal association between vaccination with Comirnaty and 
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2.2.2. Signal evaluation plan for ongoing signals 

Signal Evaluation Plan 
Pemphigus and 
Pemphigoid 

Following receipt of an EMA PRAC adopted recommendation 
(EM.6i. PRAC/868335/2022) for this signal on 01 December 2022, it was under 
evaluation by the M.A.1-1 at the cut-off date of this PSUR (18 December 2022). The 
requested cumulative review and response to the list of questions will be submitted 
to EP,,f.A. in a 60-day timetable. 

Rapporteur assessment comment: 

Regarding pemphigus and pemphigoid, please refer to the separate signal procedure 
(EMEA/H/C/005735/SDA/061 - EPITT 19859). After DLP of this PSUR, PRAC (April 2023) concluded that 
currently there is insufficient evidence to establish a causal association between Comirnaty and 

pemphigus and/or pemphigoid. The signal is closed and the MAH is requested to present and discuss new 
data (after 15 Nov 2022) on pemphigus/ pemphigoid after exposure to Comirnaty in the next PSUR and 
should include new cases reporting pemphigus/ pemphigoid (clinical trials and post-marketing), new 

relevant literature, and O/E analysis. 

2.3. Evaluation of risks and new information 

2.3.1. Evaluation of important identified risks 

Myocarditis and Pericarditis 

Interval period 4th PSUR— myocarditis/pericarditis 

There were 1951 potentially relevant cases of Myocarditis and Pericarditis: 1287 cases reported 
myocarditis and 796 cases reported pericarditis (in 132 of these 1951 cases, the subjects developed both 

myocarditis and pericarditis): 

Myocarditis 

Search criteria: Autoimmune myocarditis; Carditis; Chronic myocarditis; Eosinophilic myocarditis; Giant 
cell myocarditis; Hypersensitivity myocarditis; Immune-mediated myocarditis; Myopericarditis; 
Myocarditis. 

Overall - All ages 

• Clinical Trial Data 

o Number of cases: none, compared to 1 case of BNT162b2 (0.15%) retrieved in the 

PSUR#3. 

• Post-Authorisation Data 
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2.2.2. Signal evaluation plan for ongoing signals 

Signal Evaluation Plan 
Pemphigus and Following receipt of an EMA PRAC adopted recommendation 
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Regarding pemphigus and pemphigoid, please refer to the separate signal procedure 
(EMEA/H/C/005735/SDA/061 - EPITT 19859) . After DLP of this PSUR, PRAC (April 2023) concluded that 
currently there is insufficient evidence to establish a causal association between Comirnaty and 
pemphigus and/or pemphigoid . The signal is closed and the MAH is requested to present and discuss new 
data (after 15 Nov 2022) on pemphigus/ pemphigoid after exposure to Comirnaty in the next PSUR and 
should include new cases reporting pemphigus/ pemphigoid (cl inical tria ls and post-marketing), new 
relevant l iterature, and O/E ana lysis. 

2.3. Evaluation of risks and new information 

2.3. 1.  Evaluation of important identified risks 

Myocarditis and Pericarditis 

Interval period 4th PSUR- myocarditis/pericarditis 

There were 1951 potential ly relevant cases of Myocarditis and Pericarditis :  1287 cases reported 
myocarditis and 796 cases reported pericarditis ( in 132 of these 1951 cases, the subjects developed both 
myocarditis and pericarditis) : 

Myocarditis 

Search criteria : Autoimmune myocard itis; Carditis; Chronic myocarditis; Eosinophil ic myocarditis; Giant 
cel l  myocarditis; Hypersensitivity myocarditis; Immune-mediated myocard itis; Myopericard itis; 
Myocard itis. 

Overa l l  - All ages 

• Clinical Trial Data 

o Number of cases : none, compared to 1 case of BNT162b2 (0. 15%) retrieved in the 
PSUR#3.  

• Post-Authorisation Data 
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o Number of cases: 1287 (original [1251], original + Omi BA.1 [17], original + Omi 

BA.4/BA.5 [19]) (0.5% of 282,992 cases of the total PM dataset), compared to 5422 
cases (1.1%) retrieved in the PSUR#3. 

o Reported relevant PTs: Myocarditis (1062), Myopericarditis (246), Carditis, Eosinophilic 
myocarditis (6 each), Immune-mediated myocarditis (4), Giant cell myocarditis, 

Hypersensitivity myocarditis (2 each), Chronic myocarditis (1). 

o Relevant event outcome: fatal (46), resolved/resolving (482), resolved with sequelae 
(65), not resolved (314), unknown (424). 

Pericarditis 

Search criteria: Autoimmune pericarditis; Immune-mediated pericarditis; Pericarditis; Pericarditis 
adhesive; Pericarditis constrictive; Pleuropericarditis. 

Overall - All ages 

• Clinical Trial Data 

o Number of cases: none; no cases were retrieved in the PSUR #3. 

• Post-Authorisation Data 

o Number of cases: 796 (original [776], original + Omi BA.1 [8], original + Omi BA.4/BA.5 
[12]) (0.3% of 282,992 cases of the total PM dataset), compared to 4156 cases (0.8%) 

retrieved in the PSUR#3. 

o Reported relevant PTs: Pericarditis (787), Pleuropericarditis (6), Pericarditis constrictive 
(4), Autoimmune pericarditis (1). 

o Relevant event outcome: fatal (4), resolved/resolving (303), resolved with sequelae (29), 
not resolved (249), unknown (218). 

O/E analysis 

Consistent with the analyses in the most recent PSUR, for myocarditis in the EEA, all O/E ratios were 

above 1 across age groups, genders, and doses, except for males and females <5 years, using the low 
background rate. This was also true for most age groups other than the youngest and oldest in both 
genders using the mid and high background rates. 

For myocarditis in the US, O/E ratios were above 1 for all stratifications except males <5, males 50+, 
females <5, females 60+ years, and overall bivalent BA.4/5 using the low background rate. O/E ratios 

were above 1 for males 12-24 years, overall monovalent dose 2, and overall all doses using the mid 
background rate, as well as for males 12-17 years and overall all doses using the high background rate. 
Recent increases in O/E ratios for the younger age groups may have been influenced by increased 
reporting of cases after the release of a Dear Healthcare Provider letter in late July 2021. 

For myocarditis/pericarditis, the O/E ratios were above 1 in at least one risk window for the 12-24 years 

age groups in males, the 12-59 years age groups in females, overall monovalent doses 1, 2, and 3+, and 
overall all doses in the EEA. All O/E ratios were below 1 for myocarditis/pericarditis in the US except for 
males and females 12-17 years. 

Rapporteur assessment comment: 
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o Number of cases : 1287 (original [ 1251],  original + Omi BA. 1 [ 17],  original + Omi 
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cases ( 1 . 1%) retrieved in the PSUR#3. 

o Reported relevant PTs : Myocarditis ( 1062), Myopericarditis (246), Carditis, Eosinophil ic 
myocard itis (6 each), Immune-mediated myocard itis (4), G iant cell myocarditis, 
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o Relevant event outcome: fatal (46), resolved/resolving (482), resolved with sequelae 
(65), not resolved (3 14), unknown (424) . 

Pericarditis 

Search criteria : Autoimmune pericarditis; Immune-mediated pericard itis; Pericarditis; Pericarditis 
adhesive; Pericarditis constrictive; Pleuropericarditis. 

Overal l  - All ages 

• Cl inical Trial Data 

o Number of cases : none; no cases were retrieved in the PSUR #3 .  

• Post-Authorisation Data 

o Number of cases : 796 (original [776], orig inal + Omi BA. 1 [8], orig inal + Omi BA.4/BA. 5 
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retrieved in the PSUR#3 .  

o Reported relevant PTs : Pericarditis (787), Pleuropericarditis (6), Pericarditis constrictive 
(4), Autoimmune pericarditis (1) .  

o Relevant event outcome: fatal (4), resolved/resolving (303), resolved with sequelae (29), 
not resolved (249), unknown (218).  

O/E analysis 

Consistent with the analyses in the most recent PSUR, for myocarditis in the EEA, a l l  O/E ratios were 
above 1 across age groups, genders, and doses, except for males and females < 5  years, using the low 
background rate . This was also true for most age groups other than the youngest and oldest in  both 
genders using the mid and high background rates. 

For myocarditis in the US, O/E ratios were above 1 for a l l  stratifications except males <5,  males 50+, 
females < 5, females 60+ years, and overa l l  bivalent BA.4/5 using the low background rate . O/E ratios 
were above 1 for males 12-24 years, overal l  monovalent dose 2, and overall  a l l  doses using the mid 
background rate, as well as for males 12-17 years and overa l l  al l  doses using the high background rate. 
Recent increases in O/E ratios for the younger age groups may have been influenced by increased 
reporting of cases after the release of a Dear Healthcare Provider letter in late J u ly 202 1 .  

For myocarditis/pericarditis, the O/E ratios were above 1 in at least one risk window for the 12-24 years 
age groups in males, the 12-59 years age groups in females, overa l l  monovalent doses 1, 2, and 3+, and 
overa l l  al l  doses in  the EEA. All O/E ratios were below 1 for myocard itis/pericard itis in the US except for 
males and females 12-17 years. 

I Rapporteur assessment comment: 
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Please refer regarding the course and outcome (including fatal cases) of myocarditis and pericarditis, the 
assessment of MAH's response on PRAC and CHMP requests here below. 

Response to the CHMP request associated with procedure EMEA/H/C/005735/II/0139: 

To ascertain whether the SmPC text in 4.4 and 4.8 currently covers these severe cases adequately, with 
the next PSUR, the MAH is requested to present an in-depth cumulative review of all myocarditis and 

pericarditis cases with fatal outcome that have been reported with the vaccine. Based on cases identified 
in clinical trials, narrative descriptions from post-marketing sources, 0/E analysis (if possible to perform) 
and literature review, the MAH is requested to evaluate whether a further update of the SmPC section 4.4 

and/or 4.8 is warranted (issue pursued in the next PSUR). 

Response to the PRAC ad-hoc request: 

Since the initial labelling of myocarditis and pericarditis, further data have emerged on the course and 

outcome of myocarditis and pericarditis after Comirnaty vaccination. Therefore there is a need to 
determine whether the current SmPC section 4.4 wording on myocarditis and pericarditis remains 
appropriate, especially the sentence 'Available data suggest that the course of myocarditis and 
pericarditis following vaccination is not different from myocarditis or pericarditis in general'. 

Consequently, the MAH is requested to provide a review of both course (e.g. severity, duration, 
treatment, length of hospital stay, complications) and outcome (e.g. recovered without sequelae, 
recovered with sequela, e.g. heart failure etc., fatal outcome) of myocarditis and/or pericarditis. 

The review should include any available relevant data from (observational) studies and published 

literature as well as case reports. Case reviews including causality assessment should be reserved for 
cases with serious outcome and fatal cases. Summary of this case review, should be stratified into 
relevant age groups. 

The course and outcome of myocarditis and pericarditis after Comirnaty vaccination should be placed in 

the context of course and outcome of myocarditis and pericarditis with alternative causality (e.g. post-
viral cases etc.). 

The MAH should discuss whether the current PI wording remains appropriate or whether an update of the 
PI is warranted, in which case a PI update proposal should be provided. 

Response to the PRAC request 3 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

The MAH should focus the analysis of myocarditis/pericarditis cases on aspects of these ADRs not 
fully known or addressed in the Comirnaty product information (myocarditis/pericarditis is already 

an ADR stated in section 4.8), and if the warning in section 4.4 regarding myocarditis/pericarditis 
is still in line with current knowledge. Therefore, the myocarditis/pericarditis analysis should focus 
more on information concerning the course, subsequent dosing, outcome and possible risk factors 
(such as age of the participant) of the myocarditis/pericarditis cases following Comirnaty 

exposure. 

MAH's response 
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Please refer regarding the course and outcome (including fata l cases) of myocarditis and pericarditis, the 
assessment of MAH's response on PRAC and CHMP requests here below. 

Response to the CHMP request associated with procedure EMEA/H/C/005735/11/0139 : 

To ascertain whether the SmPC text in 4.4 and 4. 8 currently covers these severe cases adequately, with 
the next PSUR, the MAH is requested to present an in-depth cumulative review of all myocarditis and 
pericarditis cases with fatal outcome that have been reported with the vaccine. Based on cases identified 
in clinical trials, narrative descriptions from post-marketing sources, 0/E analysis (if possible to perform) 
and literature review, the MAH is requested to evaluate whether a further update of the SmPC section 4.4 
and/or 4.8 is warranted (issue pursued in the next PSUR). 

Response to the PRAC ad-hoc request: 

Since the initial labelling of myocarditis and pericarditis, further data have emerged on the course and 
outcome of myocarditis and pericarditis after Comirnaty vaccination. Therefore there is a need to 
determine whether the current SmPC section 4.4 wording on myocarditis and pericarditis remains 
appropriate, especially the sentence 'Available data suggest that the course of myocarditis and 
pericarditis following vaccination is not different from myocarditis or pericarditis in general'. 

Consequently, the MAH is requested to provide a review of both course (e.g. severity, duration, 
treatment, length of hospital stay, complications) and outcome (e.g. recovered without sequelae, 
recovered with sequela, e.g. heart failure etc., fatal outcome) of myocarditis and/or pericarditis. 

The review should include any available relevant data from (observational) studies and published 
literature as well as case reports. Case reviews including causality assessment should be reserved for 
cases with serious outcome and fatal cases. Summary of this case review, should be stratified into 
relevant age groups. 

The course and outcome of myocarditis and pericarditis after Comirnaty vaccination should be placed in 
the context of course and outcome of myocarditis and pericarditis with alternative causality (e.g. post­
viral cases etc.). 

The MAH should discuss whether the current PI wording remains appropriate or whether an update of the 
PI is warranted, in which case a PI update proposal should be provided. 

Response to the PRAC request 3 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202 112) :  

The MAH should focus the analysis of myocarditis/pericarditis cases on aspects of these ADRs not 
fully known or addressed in the Comirnaty product information (myocarditis/pericarditis is already 
an ADR stated in section 4.8), and if the warning in section 4.4 regarding myocarditis/pericarditis 
is still in line with current knowledge. Therefore, the myocarditis/pericarditis analysis should focus 
more on information concerning the course, subsequent dosing, outcome and possible risk factors 
(such as age of the participant) of the myocarditis/pericarditis cases following Comirnaty 
exposure. 

MAH's response 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 95/170 



Background Information on Myocarditis Clinical Characteristics, Prognosis and Outcomes, 
Including Mortality 

(Not reproduced here) 

Post-vaccine Myocarditis - Clinical Characteristics, Prognosis, and Outcomes 

Population-based Studies 

Of the large population studies published to date, follow-up data after COVID-19 vaccine were generally 

limited to several months. Across all studies, the vast majority of individuals who developed myocarditis 
after vaccination did not experience further AEs within the follow-up period and appeared to have either 

improving symptoms or complete recovery. While rare instances of life-threatening myocarditis after 
COVID-19 vaccine have been reported, these events are rare and atypical for this subtype of 

myocarditis.3° 

The latest publication by investigators of the NORDIC Cohort Study assessed clinical outcomes of new 

onset myocarditis up to 90 days post hospital discharge.31 In this population-based cohort study using 
nationwide register data from 4 Nordic countries (Denmark, Finland, Norway, and Sweden), from 01 Jan 
2018 to the latest date of follow-up in 2022, authors included 7292 individuals aged ≥12 years who had 
an incident diagnosis of myocarditis as a main or secondary diagnosis, in a population of 23 million 
individuals, of whom, 530 (7.3%) had myocarditis associated with mRNA COVID-19 vaccination, 
109 (1.5%) had myocarditis associated with COVID-19, and 6653 (91.2%) had myocarditis not related to 
COVID-19 or vaccination (i.e., 'conventional myocarditis' as used by authors). The main outcome 
measures were heart failure, or death from any cause within 90 days of admission to hospital for new 
onset myocarditis, and hospital readmission within 90 days of discharge to hospital for new onset 
myocarditis. 

• Death was rare during the 90 days of follow-up, with 6 (1.1%), 6 (5.5%), and 156 (2.3%) 
patients dying of any cause within 90 days of admission to hospital in the vaccination, COVID-19, 
and conventional myocarditis groups, respectively. The relative risk of death over 90 days of 
follow-up was 0.48 (0.21 to 1.09) for patients with myocarditis associated with vaccination and 
2.35 (1.06 to 5.19) for patients with myocarditis associated with COVID-19 disease, compared 
with conventional myocarditis used as reference (Figure 1; not reproduced here). 

• Patients with myocarditis after vaccination had a significantly decreased risk of heart failure at 90 
days after admission to hospital for myocarditis (relative risk 0.56, 95% CI: 0.37 to 0.85, 
P=0.006) compared with those with conventional myocarditis 

• Among men and when the analysis was restricted to patients admitted on or after 01 Jan 2020, 
authors found a significantly lower risk of heart failure or death for patients with myocarditis after 
SARS-CoV-2 mRNA vaccination compared with the 2 other types of myocarditis (P=0.005 and 
P=0.002, compared with conventional myocarditis, respectively, and both P<0.001 compared 
with COVID-19 type myocarditis, respectively. 

• For risk of re-admission, there were no significant differences in younger patients and in women 
for the 3 myocarditis groups, but a significantly reduced risk of re-admission was found for post-
vaccination myocarditis in men and those admitted on or after 01 Jan 2020 compared with the 
conventional myocarditis group (P=0.03 and P=0.03, respectively) (Figure 2). 
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Background Information on Myocarditis Clinical Characteristics, Prognosis and Outcomes, 

Including Mortality 

(Not reproduced here) 

Post-vaccine Myocarditis - Clinical Characteristics, Prognosis, and Outcomes 

Population-based Studies 

Of the large population studies published to date, fol low-up data after COVID-19 vaccine were general ly 
l imited to several months. Across a l l  studies, the vast majority of individuals who developed myocarditis 
after vaccination did not experience further AEs with in the fol low-up period and appeared to have either 
improving symptoms or complete recovery. While rare instances of l ife-threatening myocarditis after 
COVID-19 vaccine have been reported, these events are rare and atypical for this subtype of 
myocard itis.30 

The latest publication by investigators of the NORDIC Cohort Study assessed clinica l outcomes of new 
onset myocarditis up to 90 days post hospital d ischarge.31 In this popu lation-based cohort study using 
nationwide register data from 4 Nordic countries (Denmark, Finland, Norway, and Sweden), from 01 Jan 
2018 to the latest date of follow-up in  2022, authors included 7292 individuals aged � 12  years who had 
an incident d iagnosis of myocarditis as a main or secondary diagnosis, in  a population of 23 mi l l ion 
individua ls, of whom, 530 (7 .3%) had myocarditis associated with m RNA COVID-19 vaccination, 
109 (1 . 5%) had myocarditis associated with COVID-19, and 6653 (91 .2%) had myocarditis not related to 
COVID-19 or vaccination ( i .e . ,  'conventional myocarditis' as used by authors). The main outcome 
measures were heart fai lure, or death from any cause within 90 days of admission to hospital for new 
onset myocarditis, and hospital readmission within 90 days of d ischarge to hospital for new onset 
myocard itis. 

• Death was rare during the 90 days of follow-up, with 6 ( 1 . 1%), 6 (5 .5%), and 156 (2.3%) 
patients dying of any cause within 90 days of admission to hospital in  the vaccination, COVID-19, 
and conventional myocarditis groups, respectively. The relative risk of death over 90 days of 
follow-up was 0 .48 (0 . 2 1  to 1 . 09) for patients with myocarditis associated with vaccination and 
2.35 ( 1 .06 to 5 . 19) for patients with myocarditis associated with COVID-19 disease, compared 
with conventional myocarditis used as reference (Figure 1 ;  not reproduced here). 

• Patients with myocarditis after vaccination had a significantly decreased risk of heart fa i lure at 90 
days after admission to hospital for myocarditis (relative risk 0 . 56, 95% CI:  0 .37 to 0.85, 
P=0.006) compared with those with conventional myocarditis 

• Among men and when the analysis was restricted to patients admitted on or after 0 1  Jan 2020, 
authors found a sign ificantly lower risk of heart fa i lure or death for patients with myocarditis after 
SARS-CoV-2 mRNA vaccination compared with the 2 other types of myocarditis (P=0.005 and 
P=0.002, compared with conventional myocarditis, respectively, and both P<0.001  compared 
with COVID-19 type myocarditis, respectively. 

• For risk of re-admission, there were no significant d ifferences in younger patients and in women 
for the 3 myocarditis groups, but a significantly reduced risk of re-admission was found for post­
vaccination myocarditis in men and those admitted on or after 01 Jan 2020 compared with the 
conventiona l myocarditis group (P=0.03 and P=0.03, respectively) (Figure 2) .  
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■Figure.2. --> Relative•Risk•of •In cid ent.Heart.Failu re•orDeatk•As•A-Com bin ed Ontcome,. 
Within.90•Days.of•Follow-Up•Since.Admission•forNew•Onset•Myocarditis,. 
by-SubgroupT 

Table S. Relative risk of incident heart failure or death, as a combined outcome, within 90 days of 
follow up since admission for new-onset myricaHlitis by subgroup. 

Heart fake e 
diagnosis or death 
within 90 days of 

Myocarditis type by subgroup admission 

Total number of 
individuals 

Reis" . e risk'. of heart
fri' 're diagnosis or 

death . thin 90 days 
sin e admission 

12-39 year olds 

Vaccine myocarditis 8 340 0.61 (0.30-1.24) 

COVIDA 9 myocarditis 5 48 2.71 (1.16., 6.31) 

Conventional myocarditis 

a 40 year olds 

128 3.327 1 (ref.) 

Vaccine myocarditis 19 190 0.68 (0.44-1.05) 

COVIDA 9 myocarditis 13 61 1.4 5 (0.89-2.37) 

Conventional myocarditis 488 3,326 1 (ref.) 

Men 

Vaccine myocarditis 16 413 0.49 (0.30-0.81) 

COVID-19 myocarditis 12 76 2.01 (1.1R-3.41) 

Conventional myocarditis 378 4,815 1 (ref.) 

Women 

Vaccine myocarditis 11 117 0.73 (0.41-1.29) 

COVID-19 myocarditis 6 33 1,40 (0,67 2,92) 

Conventional myocarditis 238 1,838 1 (ref.) 

Admitted on January 1, 2020 or later 

Vaccine myocarditis 27 530 0.54 (0.37-0.80) 

COVID-19 myocarditis 18 109 1.77 (1.14-2.73) 

Conventional myocarditis 265 2,833 1 (ref.) 

The authors concluded that compared with conventional and COVID-19 myocarditis, myocarditis after 

vaccination with SARS-CoV-2 mRNA vaccines was associated with better clinical outcomes within 90 days 
of admission to hospital. 

The earlier study from the Nordic Registry (Karlstad et al, 2022)32 that evaluated 28-day mortality 
similarly found a lower mortality after vaccination with BNT162b2 compared with myocarditis without 
vaccination: for all age groups, the 28-day mortality of the unvaccinated cases with myocarditis was 
0.8% (95% CI: 0.3%-2.0%) and 0.2% (95% CI: 0.0%-0.4%) after the Dose 2 of BNT162b2; there were 

no deaths among BNT162b2 myocarditis cases for males of any age and for patients of any gender 

younger than 40 years. 

In the French EPI-PHARE study33 investigators conducted a paired case-control study of all cases of 
hospitalisation for myocarditis or pericarditis which occurred between 12 May 2021 and 31 Oct 2021 
among all persons 12 to 50 years of age in France, corresponding to 46 million doses of mRNA vaccines, 

with 21 million of them received at least one dose of BNT162b2. Authors matched the 1,612 cases of 
myocarditis and 1,613 cases of pericarditis in vaccinated with 16,120 and 16,130 cases in controls 

respectively. The study revealed that: 

• The frequency of admission in intensive care unit (ICU), mechanical ventilation or death was 

lower for post-vaccination cases than for unexposed cases. 

• The lengths of hospital stay were not significantly different in post-vaccination cases of 

myocarditis (median 4 days) and pericarditis (median 2 days) than in unexposed myocarditis 
cases. 

• Drugs treatments within 30 days after hospital discharge were similar between post-vaccination 

myocarditis and unexposed cases. Regardless of the vaccination status, the therapeutic classes 
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Table SS. Relative risk of Incident heart failure or death, H a combined outcome, within 90 days of 
follow-up since admission for new-onset myocardltls, by subgroup. 

Heart failure Total number of Relative risk of heart 
diagnosis or death individual• failure diagnoais or 
within 90 days of d!lath 1111thin 90 days 

Myocardltis type by subgroup admisaion since admieaion 
12-39 year olds 
Vaccine m)'Ocarditia 8 340 0.61 (0.30-1 .24) 
COVID-1 9  myocarditis 5 48 2.71 ( 1 . 16- 6.31 ) 
Conventional myocarditis 1 28 3,327 1 (ref,) 
Z:: 40 year olds 
Vae<:in11 myocarditis 1 9  1 90 0.68 (0.4-4--1 .05) 
COVID-1 9  myoCl!lrditla 1 3  6 1  U5 (0.89-2.37) 
Conventional myocarditis 488 3,326 1 (ref.) 
Men 
Vaccina myocarditis 16  4 1 3  0.4Q (0.30 -0.6 1 )  
COVIO-1 9  myocarditla 1 2  78 2.01 ( 1 . 1 9-3.41 )  
Conventional myocarditi• 378 4,815 1 (ref.) 
Women 
Vae<:ine myocardilia 1 1  1 1 7  0.73 (0.41-1 .29) 
COVIO-19 myocarditlll 6 33 uo (0.67 2.Q2) 
Conventional myocarditis 238 1 ,838 1 (ref.) 
Admitted on January 1, 2020 or later 
Vaccina myoCl!lrditia 27 530 0.54 (0.37-0.80) 
COVID-1 9  myocardilis 1 8  1 09 1 .77 ( 1 . 1 4-2.73) 
Conv1tntional myocarditis 265 2,833 1 (ref,) 

The authors concluded that compared with conventional and COVID-19 myocarditis, myocarditis after 
vaccination with SARS-CoV-2 mRNA vaccines was associated with better cl in ica l outcomes within 90 days 
of admission to hospita l .  

The earlier study from the Nordic Registry (Karlstad et  al ,  2022)32 that evaluated 28-day mortality 
simi larly found a lower mortal ity after vaccination with BNT162b2 compared with myocarditis without 
vaccination : for a l l  age groups, the 28-day mortality of the unvaccinated cases with myocarditis was 
0.8% (95% CI : 0 .3%-2.0%) and 0 .2% (95% CI : 0 .0%-0.4%) after the Dose 2 of BNT162b2; there were 
no deaths among BNT162b2 myocarditis cases for males of any age and for patients of any gender 
younger than 40 years. 

In the French EPI-PHARE study33 investigators conducted a paired case-control study of a l l  cases of 
hospitalisation for myocarditis or pericarditis which occurred between 12 May 2021 and 3 1  Oct 2021 
among a l l  persons 12  to 50 years of age in  France, corresponding to 46 mil l ion doses of mRNA vaccines, 
with 21 mil l ion of them received at least one dose of BNT162b2. Authors matched the 1 ,612 cases of 
myocarditis and 1 ,613 cases of pericarditis in vaccinated with 16, 120 and 16, 130 cases in controls 
respectively. The study revealed that: 

• The frequency of admission in intensive care unit (ICU), mechanical ventilation or death was 
lower for post-vaccination cases than for unexposed cases. 

• The lengths of hospital stay were not sign ificantly different in post-vaccination cases of 
myocarditis (median 4 days) and pericarditis (median 2 days) than in unexposed myocarditis 
cases. 

• Drugs treatments within 30 days after hospital d ischarge were simi lar between post-vaccination 
myocarditis and unexposed cases. Regardless of the vaccination status, the therapeutic classes 
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most frequently used during the follow-up of myocarditis cases included beta blocking agents 
(63% of patients), analgesics (52%) and agents acting on the renin—angiotensin system (46%). 
The corresponding treatments of pericarditis cases were analgesics (83%), colchicine (69%) and 

beta blocking agents (14%). 

Patone et a134 analysed England data in a self-controlled case series study that included 42,842,345 
people aged 13 years or older receiving at least 1 dose of vaccine, 21,242,629 received 3 doses, and 
5,934,153 had SARS-CoV-2 infection before or after vaccination. Authors found that the risk of hospital 

admission or death from myocarditis is greater after SARS-CoV-2 infection than COVID-19 vaccination 
and remains modest after sequential doses including a booster dose of BNT162b2 mRNA vaccine. 

Lai et a135 conducted a retrospective cohort study in Hong Kong to compare prognosis of myocarditis 

developing after mRNA COVID-19 vaccination with viral myocarditis over 180 days of follow-up. All-cause 
mortality, heart failure, dilated cardiomyopathy (DCM), heart transplant, and post-discharge health-care 
utilisation were examined. A total of 866 patients were included for analysis, 104 (12.0%) were patients 

with myocarditis following mRNA vaccination, and 762 (88.0%) were viral infection related myocarditis. 
There were more male patients than female patients in both the post-mRNA vaccination and viral 
infection related myocarditis groups except for older adults. Authors observed: 

• Very low incidence rates (<1 per 10,000 person-days) of mortality, heart failure, and DCM 
following myocarditis after mRNA vaccination, in contrast with incidence rates of 7, 8, and 2 per 

10,000 person-days, respectively, among the viral infection related myocarditis patients. 

• Zero incidences of heart transplant surgery were recorded for both groups. 

• Over the follow-up period, 1 death (1.0%) of 104 patients with post-vaccination myocarditis and 

84 deaths (11.0%) of 762 patients with viral infection related myocarditis were identified. 
Adjusted analysis showed that the post-vaccination myocarditis group had a 92% lower mortality 

risk (adjusted HR: 0.08; 95% CI: 0.01-0.57). 

Several studies of myocarditis occurrences in Israel have been published to date and converge to a mild 

clinical course, prompt resolution and low mortality. 

• In the Witberg et a136 study of 2.5 million vaccinated members of a large health-care organisation 
in Israel, 54 met the criteria for myocarditis. Of them, a total of 76% of cases of myocarditis were 

described as mild and 22% as intermediate; 1 case was associated with cardiogenic shock. After 
a median follow-up of 83 days after the onset of myocarditis, 1 patient had been readmitted to 

the hospital, and 1 had died of an unknown cause after discharge. Of 14 patients who had left 
ventricular/left ventricle (LV) dysfunction on echocardiography during admission, 10 still had such 
dysfunction at the time of hospital discharge. Of these patients, 5 underwent subsequent testing 

that revealed normal heart function. 

• Mevorach et al report an updated analysis of 5.1 million individuals fully immunised with 2 doses 

of BNT162b2 in Israel, among 304 persons with symptoms of myocarditis, 21 had received an 
alternative diagnosis. Of the remaining 283 cases, 142 occurred after receipt of the BNT162b2 
vaccine; of these cases, 136 diagnoses were definitive or probable. In the 136 cases of definite or 

probable myocarditis, the clinical presentation in 129 (95%) was generally mild, with resolution of 
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most frequently used during the fol low-up of myocarditis cases included beta blocking agents 
(63% of patients), analgesics (52%) and agents acting on the ren in-angiotensin system (46%) .  
The corresponding treatments of pericarditis cases were analgesics (83%), colchicine (69%) and 
beta blocking agents ( 14%) .  

Patone et a l34 analysed England data in a self-control led case series study that included 42,842,345 
people aged 13 years or older receiving at least 1 dose of vaccine, 21 ,242,629 received 3 doses, and 
5,934, 153 had SARS-CoV-2 infection before or after vaccination .  Authors found that the risk of hospital 
admission or death from myocarditis is greater after SARS-CoV-2 infection than COVID-19 vaccination 
and remains modest after sequential doses including a booster dose of BNT162b2 mRNA vaccine. 

Lai et a l35 conducted a retrospective cohort study in  Hong Kong to compare prognosis of myocarditis 
developing after mRNA COVID-19 vaccination with viral  myocarditis over 180 days of follow-up. All-cause 
mortal ity, heart fai lure, d i lated cardiomyopathy (DCM), heart transplant, and post-d ischarge health-care 
uti l isation were examined . A tota l of 866 patients were included for analysis, 104 (12 .0%) were patients 
with myocarditis fol lowing mRNA vaccination, and 762 (88 .0%) were viral infection related myocarditis. 
There were more male patients than female patients in both the post-mRNA vaccination and viral 
infection related myocarditis groups except for older adu lts. Authors observed : 

• Very low incidence rates ( < 1 per 10,000 person-days) of mortal ity, heart fai lure, and DCM 
following myocarditis after mRNA vaccination, in contrast with incidence rates of 7, 8, and 2 per 
10,000 person-days, respectively, among the viral  infection related myocarditis patients. 

• Zero incidences of heart transplant surgery were recorded for both groups. 

• Over the fol low-up period, 1 death ( 1 .0%) of 104 patients with post-vaccination myocarditis and 
84 deaths ( 1 1 .0%) of 762 patients with viral infection related myocarditis were identified. 
Adjusted ana lysis showed that the post-vaccination myocarditis group had a 92% lower mortality 
risk (adjusted HR:  0.08; 95% CI : 0 .01-0 .57). 

Several studies of myocarditis occurrences in  Israel have been publ ished to date and converge to a mi ld 
cl in ical course, prompt resolution and low mortality. 

• In the Witberg et a l36 study of 2 .5  mi l l ion vaccinated members of a large health-care organisation 
in Israel, 54 met the criteria for myocarditis. Of them, a tota l of 76% of cases of myocarditis were 
described as mild and 22% as intermediate; 1 case was associated with cardiogenic shock. After 
a median fol low-up of 83 days after the onset of myocard itis, 1 patient had been readmitted to 
the hospita l ,  and 1 had d ied of an unknown cause after discharge. Of 14 patients who had left 
ventricular/left ventricle (LV) dysfunction on echocardiography during admission, 10 sti l l  had such 
dysfunction at the time of hospital discharge. Of these patients, 5 underwent subsequent testing 
that revealed normal heart function .  

• Mevorach et al report an updated analysis of 5 . 1 mi l l ion individuals fully immunised with 2 doses 
of BNT162b2 in Israel, among 304 persons with symptoms of myocarditis, 21 had received an 
alternative diagnosis. Of the remaining 283 cases, 142 occurred after receipt of the BNT162b2 
vaccine; of these cases, 136 diagnoses were definitive or probable. In the 136 cases of definite or 
probable myocard itis, the cl inical presentation in  1 29 (95%) was general ly mi ld,  with resolution of 
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myocarditis in most cases, as judged by clinical symptoms and inflammatory markers and 
troponin elevation, electrocardiographic and echocardiographic normalisation, and a relatively 
short length of hospital stay. However, 1 person with fulminant myocarditis died. The ejection 

fraction (EF) was normal or mildly reduced in most persons and severely reduced in 4 persons. 
MRI that was performed in 48 persons showed findings that were consistent with myocarditis on 
the basis of at least 1 positive T2-based sequence and 1 positive T1-based sequence (including 

T2-weighted images, T1 and T2 parametric mapping, and late gadolinium enhancement (LGE)). 
Follow-up data regarding the status of cases after hospital discharge and consistent measures of 
cardiac function were not available.37

In the US, the largest study was published by Oster et a138 and included more than 192 million persons 

receiving 354 million mRNA vaccines. Using data from VAERS and adjudicated with CDC criteria, there 
were 1991 reports of myocarditis and 1626 of these reports met the case definition of myocarditis. Of 
those with myocarditis, the median age was 21 years (IQR, 16-31 years) and the median time to 

symptom onset was 2 days (IQR, 1-3 days). There were 826 cases of myocarditis among those younger 
than 30 years of age who had detailed clinical information available; of these cases, 792 of 809 (98%) 

had elevated troponin levels, 569 of 794 (72%) had abnormal electrocardiogram (ECG) results, and 223 
of 312 (72%) had abnormal cardiovascular magnetic resonance (CMR) imaging results. Approximately 
96% of persons (784/813) were hospitalised and 87% (577/661) of these had resolution of presenting 
symptoms by hospital discharge. The most common treatment was non-steroidal anti-inflammatory drugs 

(589/676; 87%). Authors conducted a qualitative comparison with myocarditis of other causes (termed 
as `classical myocarditis') and noted that cases of myocarditis reported after COVID-19 vaccination were 

typically diagnosed within days of vaccination, whereas cases of typical viral myocarditis can often have 
indolent courses with symptoms sometimes present for weeks to months after a trigger if the cause is 
ever identified. The major presenting symptoms appeared to resolve faster in cases of myocarditis after 
COVID-19 vaccination than in typical viral cases of myocarditis. Even though almost all individuals with 

cases of myocarditis were hospitalised and clinically monitored, they typically experienced symptomatic 
recovery after receiving only pain management. In contrast, typical viral cases of myocarditis can have a 

more variable clinical course- e.g., up to 6% of typical viral myocarditis cases in adolescents require a 
heart transplant or result in mortality. The initial evaluation and treatment of COVID-19 vaccine-
associated myocarditis cases were similar to that of typical myocarditis cases. Initial evaluation usually 

included measurement of troponin level, electrocardiography, and echocardiography. Supportive care was 
a mainstay of treatment, with specific cardiac or intensive care therapies as indicated by the patient's 
clinical status. 

Rapporteur assessment comment: 

The MAH described 9 population based studies (Denmark, Finland, Norway, Sweden, France, UK, China 

(Hong Kong), Israel, US) evaluating: 

persons with myocarditis after mRNA vaccination compared to persons with myocarditis without 

vaccination and/or myocarditis associated with COVID-19 (3 studies31,32,33); concluding that 

myocarditis after vaccination with mRNA vaccines was associated with better clinical outcomes within 
90 days of admission to hospital and outcome death was rare (1.1% in the latest Nordic study) and 

was significantly lower than both conventional myocarditis or myocarditis associated with COVID-19 
(relative risks 0.48 (0.21 to 1.09) and 2.35 (1.06 to 5.19) respectively). 

- persons with myocarditis after COVID-19 vaccination compared to persons with myocarditis after 
SARS-CoV-2 infection (1 study34); this study concluded that the risk of hospital admission or death 
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myocarditis in most cases, as judged by cl in ica l symptoms and inflammatory markers and 
troponin elevation, electrocard iographic and echocardiographic normalisation, and a relatively 
short length of hospital stay. However, 1 person with fu lminant myocarditis d ied . The ejection 
fraction (EF) was normal or mildly reduced in most persons and severely reduced in 4 persons. 
MRI that was performed in  48 persons showed findings that were consistent with myocarditis on 
the basis of at least 1 positive T2-based sequence and 1 positive Tl-based sequence (including 
T2-weighted images, Tl and T2 parametric mapping, and late gadol in ium enhancement (LGE)) .  
Fol low-up data regarding the status of cases after hospital d ischarge and consistent measures of 
cardiac function were not avai lable.37 

In the US, the largest study was publ ished by Oster et a l38 and included more than 192 mi l l ion persons 
receiving 354 mi l l ion mRNA vaccines. Using data from VAERS and adjudicated with CDC criteria, there 
were 1991 reports of myocarditis and 1626 of these reports met the case defin ition of myocard itis. Of 
those with myocarditis, the median age was 21 years (IQR, 16-31 years) and the median time to 
symptom onset was 2 days (IQR, 1-3 days). There were 826 cases of myocarditis among those younger 
than 30 years of age who had deta iled cl inical information available; of these cases, 792 of 809 (98%) 
had elevated troponin levels, 569 of 794 (72%) had abnormal electrocardiogram (ECG) results, and 223 
of 312 (72%) had abnormal cardiovascular magnetic resonance (CMR) imaging resu lts. Approximately 
96% of persons (784/813) were hospita lised and 87% (577/661) of these had resolution of presenting 
symptoms by hospital discharge. The most common treatment was non-steroidal anti-inflammatory drugs 
(589/676; 87%) .  Authors conducted a qualitative comparison with myocarditis of other causes (termed 
as 'classical myocarditis') and noted that cases of myocarditis reported after COVID-19 vaccination were 
typica l ly d iagnosed within days of vaccination, whereas cases of typical vira l  myocarditis can often have 
indolent courses with symptoms sometimes present for weeks to months after a trigger if the cause is 
ever identified . The major presenting symptoms appeared to resolve faster in cases of myocarditis after 
COVID-19 vaccination than in typical viral  cases of myocarditis. Even though almost a l l  individuals with 
cases of myocarditis were hospital ised and cl inica l ly monitored, they typica l ly experienced symptomatic 
recovery after receiving only pain management. In contrast, typical viral cases of myocarditis can have a 
more variable clinical course- e .g . ,  up to 6% of typical viral myocarditis cases in adolescents require a 
heart transplant or resu lt in mortal ity. The in itial evaluation and treatment of COVID-19 vaccine­
associated myocarditis cases were similar to that of typical myocarditis cases. Initial evaluation usua l ly 
included measurement of troponin level, electrocardiography, and echocard iography. Supportive care was 
a mainstay of treatment, with specific cardiac or intensive care therapies as ind icated by the patient's 
cl in ical status. 

Rapporteur assessment comment: 

The MAH described 9 popu lation based studies (Denmark, Finland, Norway, Sweden, France, UK, China 
(Hong Kong), Israel, US) evaluating : 

- persons with myocarditis after mRNA vaccination compared to persons with myocarditis without 
vaccination and/or myocarditis associated with COVID-19 (3 studies31,32,33) ;  concluding that 
myocarditis after vaccination with mRNA vaccines was associated with better c l in ica l outcomes within  
90 days of admission to hospital and outcome death was rare ( 1 . 1% in the latest Nordic study) and 
was significantly lower than both conventional myocarditis or myocarditis associated with COVID-19 
(relative risks 0 .48 (0.21 to 1 .09) and 2 .35 (1 .06 to 5 . 19) respectively) . 

- persons with myocarditis after COVID-19 vaccination compared to persons with myocarditis after 
SARS-CoV-2 infection (1 study34) ;  this study concluded that the risk of hospital admission or death 
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from myocarditis is greater after SARS-CoV-2 infection than COVID-19 vaccination and remains 
modest after sequential doses including a booster dose of Comirnaty vaccine. 

- persons with myocarditis after mRNA vaccination compared to persons with viral myocarditis (2 
studies39,38); concluding low incidence rates (<1 per 10,000 person-days) of mortality, heart failure, 

and dilated cardiomyopathy following myocarditis after mRNA vaccination and that the post-
vaccination myocarditis group had a 92% lower mortality risk (adjusted HR: 0.08; 95% CI: 
0.01-0.57). Also, the major presenting symptoms appeared to resolve faster in cases of myocarditis 
after vaccination than in viral cases of myocarditis and they experienced symptomatic recovery after 

receiving only pain management. In contrast, viral cases of myocarditis can have a more variable 
clinical course e.g., up to 6% of typical viral myocarditis cases in adolescents require a heart 
transplant or result in mortality. 

- persons with myocarditis after mRNA vaccination (3 studies39,36'37); concluding that the clinical 
presentation in most cases was generally mild and the vast majority of individuals who developed 
myocarditis after vaccination did not experience further AEs within the follow-up period and appeared 

to have either improving symptoms or complete recovery. While rare instances of life-threatening 
myocarditis after COVID-19 vaccine have been reported, these events are rare and atypical for this 
subtype of myocarditis. 

Overall, the results of these 9 studies suggest for myocarditis associated with SARS-CoV-2 mRNA 
vaccination that the course was generally milder with less severe outcome than for other types of 
myocarditis (associated with COVID-19 or other virus). 

Comparative studies that included CMR imaging 

Keshavarz et a139 report a review of cardiac imaging findings of post-vaccine myocarditis in the literature 

comprising of 532 cases (462, 86.8% men and 70, 13.2% women, age range 12 to 80) with the following 
distribution: Pfizer/BioNTech: 367 (69%), Moderna: 137 (25.8%), AstraZeneca: 12 (2.3%), 
Janssen/Johnson & Johnson: 6 (1.1%), COVAXIN: 1 (0.1%), and unknown mRNA vaccine: 9 (1.7%). 

Most patients were discharged from the hospital uneventfully. There were 3 reported deaths (one after 
Moderna vaccine, and 2 after Johnson and Johnson) and one re-admission following the post-COVID-19 

vaccination myocarditis event. 

• The principal diagnostic imaging method reported in all 532 cases was CMR imaging, with 
abnormal findings in 361 (67.8%) cases. Abnormal findings included myocardial oedema 188 

(35.3%), patchy or global myocardial signal hyperintensity in T1-weighted 142 (26.7%) and T2-
weighted images 150 (28.2%), and pericardial, epicardial, and subepicardial LGE (overall 234, 
44%). LGE of cardiac MRI was observed mainly on the epicardial/subepicardial segments (318 of 

350 locations of enhancement, 90.8%) with the involvement of the inferior and inferolateral 
walls. Moreover, septal involvement was scanty. 

• Echocardiography was reported in 73% (388 of 532) of cases with normal findings in 228 cases. 
Abnormal echocardiographic findings in 41.2% (160 of 388) of cases included pericardial effusion 

5.1% (20 of 388), focal and general hypokinesia 12.1% (47 of 388), reduction in mono or 

biventricular ejection fraction (EF) 21.9% (85 of 388), and others were not reported. The left 
ventricle ejection fraction (LVEF) was reported in 197 cases of which 32% (63 of 197) were less 

than 50% and 68% (134 of 197) cases were greater than 50%. 
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from myocarditis is greater after SARS-CoV-2 infection than COVID-19 vaccination and remains 
modest after sequential doses including a booster dose of Comirnaty vaccine. 

- persons with myocarditis after m RNA vaccination compared to persons with viral myocarditis (2 
studies35,38) ; concluding low incidence rates ( < 1  per 10,000 person-days) of mortality, heart fai lure, 
and di lated cardiomyopathy following myocarditis after mRNA vaccination and that the post­
vaccination myocarditis group had a 92% lower mortality risk (adjusted HR:  0 .08; 95% CI : 
0 .01-0 .57) .  Also, the major presenting symptoms appeared to resolve faster in cases of myocarditis 
after vaccination than in viral  cases of myocarditis and they experienced symptomatic recovery after 
receiving only pain management. In contrast, viral cases of myocard itis can have a more variable 
cl in ical course e .g . ,  up to 6% of typical vira l  myocarditis cases in  adolescents require a heart 
transplant or result i n  mortality. 

- persons with myocarditis after mRNA vaccination (3 studies30, 36,37) ; concluding that the cl in ical  
presentation in  most cases was generally mi ld and the vast majority of individuals who developed 
myocarditis after vaccination did not experience further AEs within the fol low-up period and appeared 
to have either improving symptoms or complete recovery. Whi le rare instances of life-threatening 
myocarditis after COVID-19 vaccine have been reported, these events are rare and atypical for this 
subtype of myocarditis. 

Overal l ,  the results of these 9 studies suggest for myocard itis associated with SARS-CoV-2 mRNA 
vaccination that the course was general ly mi lder with less severe outcome than for other types of 
myocard itis (associated with COVID-19 or other virus) . 

Comparative studies that included CMR imaging 

Keshavarz et a l39 report a review of cardiac imaging findings of post-vaccine myocard itis i n  the literature 
comprising of 532 cases (462, 86.8% men and 70, 13.2% women, age range 12 to 80) with the following 
distribution : Pfizer/BioNTech : 367 (69%), Moderna : 137 (25 .8%), AstraZeneca : 12 (2. 3%), 
Janssen/Johnson & Johnson : 6 ( 1 . 1%), COVAXIN : 1 (0 . 1 %), and unknown m RNA vaccine : 9 (1 .7%).  
Most patients were discharged from the hospital uneventfully. There were 3 reported deaths (one after 
Moderna vaccine, and 2 after Johnson and Johnson) and one re-admission fol lowing the post-COVID-19 
vaccination myocard itis event. 

• The principal  diagnostic imaging method reported in a l l  532 cases was CMR imaging, with 
abnormal findings in 361 (67.8%) cases. Abnormal findings included myocardial oedema 188 
(35 . 3%), patchy or g lobal myocardial signal hyperintensity in  Tl-weighted 142 (26.7%) and T2-
weighted images 1 50 (28.2%), and pericardia! ,  epicardial, and subepicardial  LGE (overall  234, 
44%). LGE of cardiac MRI was observed mainly on the epicardial/subepicardial  segments (318 of 
350 locations of enhancement, 90.8%) with the involvement of the inferior and inferolateral 
walls. Moreover, septal involvement was scanty. 

• Echocardiography was reported in 73% (388 of 532) of cases with normal findings in 228 cases. 
Abnormal echocardiographic findings in 41 .2% ( 160 of 388) of cases included pericardia! effusion 
5 . 1 %  (20 of 388), focal and general hypokinesia 12 . 1% (47 of 388), reduction in mono or 
biventricular ejection fraction (EF) 21 .9% (85 of 388), and others were not reported . The left 
ventricle ejection fraction (LVEF) was reported in  197 cases of which 32% (63 of 197) were less 
than 50% and 68% (134 of 197) cases were greater than 50%. 
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Fronza et a140 report a retrospective cohort study comparing the post-vaccination myocardial injury with 
other causes of myocarditis. Of the 92 included patients, 21 (23%) had myocarditis following COVID-19 
vaccination (mean age, 31 years ± 14 [SD]; 17 men; mRNA-1273 in 12 [57%] and BNT162b2 in nine 

[43%]). Ten of 92 (11%) patients had myocarditis following COVID-19 illness (mean age, 51 years ± 14; 
3 men) and 61 of 92 (66%) patients had other myocarditis (mean age, 44 years ± 18; 36 men). 

• In the vaccine myocarditis group (n=21), chest pain occurred in all patients and started at a 

median of 3 days (IQR, 1-7 days) after vaccination, lasting 1-6 days. Fourteen (67%) of the 21 
patients were admitted to the hospital, with a median length of stay of 3 days (IQR, 2-5 days). 
No patients were admitted to the ICU. Of the 21 patients, 10 (48%) were treated with colchicine, 

7 (33%) with aspirin, 4 (20%) with ibuprofen, and one (5%) with steroids. Troponin levels were 
elevated in all patients admitted to the hospital (>26 pg/mL) and substantially decreased by the 
time of discharge (median, 2723 pg/mL [IQR, 1500-5772 pg/mL] vs 49 pg/mL [IQR, 0-205 

pg/mL]; P = .001). 

• MRI findings in the 21 patients with vaccine-associated myocarditis included LGE in 17 patients 
(81%) and LV dysfunction in 6 (29%). 

• Compared with patients with other causes of myocarditis, patients with vaccine-associated 
myocarditis had a significantly higher LVEF and right ventricular ejection fraction (RVEF); less 
impaired global longitudinal strain, global circumferential strain (GCS), and global radial strain; 
lower native T1; and less extensive LGE; even after controlling for age, sex, and time from 
symptom onset to MRI. 

• Compared with patients with COVID-19 illness, patients with vaccine-associated myocarditis had 

a higher LVEF, less regional wall motion abnormalities, and lower native T1. 

• In all 3 patient groups, the most frequent pattern of LGE was subepicardial and the most frequent 
myocardial segment involved was the basal inferolateral wall. However, patients with COVID-19 

illness and other myocarditis had a higher prevalence of abnormalities involving the basal to mid 
anterior and inferior septum, while patients with vaccine-associated myocarditis rarely had 

abnormalities involving the anterior wall or septum. 

• There were no significant differences in blood biomarkers or electrocardiographic parameters 
between groups. 

• At short-term follow-up (median, 22 days [IQR, 7-48 days]), all patients with vaccine-associated 
myocarditis were asymptomatic with no AEs. Of the 6 patients with impaired LVEF at MRI, 4 

underwent subsequent transthoracic echocardiography or follow-up MRI, which demonstrated 
normal LVEFs in all. No patient with vaccine-associated myocarditis had an adverse cardiac event 
over the short-term follow-up. 

Authors concluded that the severity of MRI abnormalities was milder, in general, compared with that of 
patients with other causes of myocarditis, even after controlling for age, sex, and time from symptom 
onset to imaging and these milder MRI abnormalities in patients with vaccine-associated myocarditis 

compared with other causes raises the possibility that this group may have a lower future AE rate. 

Patel et a14' also compared the phenotypic clinical characteristics and cardiovascular MRI findings in 14 
patients with mRNA COVID-19 vaccine-associated myocarditis to those in 14 patients with acute 

myocarditis from other causes. The study found that: 
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Fronza et al40 report a retrospective cohort study comparing the post-vaccination myocardial injury with 
other causes of myocarditis. Of the 92 included patients, 2 1  (23%) had myocarditis following COVID-19 
vaccination (mean age, 3 1  years ± 14 [SD] ; 17 men; mRNA-1273 in 12  [57%] and BNT162b2 in n ine 
[43%]) .  Ten of 92 ( 1 1%) patients had myocarditis fol lowing COVID-19 i l lness (mean age, 51  years ± 14; 
3 men) and 61  of 92 (66%) patients had other myocarditis (mean age, 44 years ± 18; 36 men). 

• In the vaccine myocarditis group (n=21), chest pain occurred in a l l  patients and started at a 
median of 3 days (IQR, 1-7 days) after vaccination, lasting 1-6 days. Fourteen (67%) of the 21  
patients were admitted to the hospita l ,  with a median length of stay of  3 days (IQR, 2-5 days) . 
No patients were admitted to the ICU .  Of the 21  patients, 10 (48%) were treated with colchicine, 
7 (33%) with aspirin ,  4 (20%) with ibuprofen, and one (5%) with steroids. Troponin levels were 
elevated in al l  patients admitted to the hospital (>26 pg/ml) and substantial ly decreased by the 
time of discharge (median,  2723 pg/ml [IQR, 1500-5772 pg/ml] vs 49 pg/ml [IQR, 0-205 
pg/ml] ; P = .001) .  

• MRI findings in the 2 1  patients with vaccine-associated myocarditis included lGE in 17 patients 
(81%) and lV dysfunction in 6 (29%). 

• Compared with patients with other causes of myocarditis, patients with vaccine-associated 
myocarditis had a significantly h igher lVEF and right ventricu lar ejection fraction (RVEF); less 
impaired g lobal longitudinal strain, g lobal circumferential strain (GCS), and g lobal radial stra in;  
lower native Tl ; and less extensive lGE;  even after control l ing for age, sex, and time from 
symptom onset to MRI .  

• Compared with patients with COVID-19 i l lness, patients with vaccine-associated myocarditis had 
a higher lVEF, less regional wall motion abnormal ities, and lower native Tl. 

• In a l l  3 patient groups, the most frequent pattern of lGE was subepicardial and the most frequent 
myocard ial segment involved was the basal inferolateral wa l l .  However, patients with COVID-19 
i l lness and other myocarditis had a h igher prevalence of abnormalities involving the basal to mid 
anterior and inferior septum, whi le patients with vaccine-associated myocarditis rarely had 
abnormalities involving the anterior wal l  or septum .  

• There were no sign ificant differences in blood biomarkers or electrocardiographic parameters 
between groups. 

• At short-term fol low-up (median, 22 days [IQR, 7-48 days]), a l l  patients with vaccine-associated 
myocarditis were asymptomatic with no AEs. Of the 6 patients with impaired lVEF at MRI, 4 
underwent subsequent transthoracic echocardiography or fol low-up MRI, which demonstrated 
normal lVEFs in a l l .  No patient with vaccine-associated myocarditis had an adverse cardiac event 
over the short-term follow-up. 

Authors concluded that the severity of M RI abnormalities was mi lder, in  general ,  compared with that of 
patients with other causes of myocarditis, even after control l ing for age, sex, and time from symptom 
onset to imaging and these mi lder MRI abnormal ities in patients with vaccine-associated myocarditis 
compared with other causes raises the possibi l ity that this group may have a lower future AE rate. 

Patel et al41 also compared the phenotypic clinical characteristics and cardiovascular MRI findings in 14 
patients with mRNA COVID-19 vaccine-associated myocarditis to those in 14 patients with acute 
myocarditis from other causes. The study found that: 
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• Patients in the case group had higher LVEF compared with the control group (59% vs 54%, P = 
.02), as well as higher LV GCS (-14.8% vs —12.7%, P=.045) and higher LV global radial strain 

(22.8% vs 18.8%, P=.048). 

• Septal LGE and midmyocardial LGE involvement were more common in the control group than in 

the case group. 

• The control group also had more LGE by volume and mass (median LGE volume percentage, 
9.4% vs 5.7%; P=.11 and median LGE mass, 12.9 g vs 6.6 g; P=.08). 

Authors concluded that patients with COVID-19 vaccination—associated acute myocarditis have higher 

LVEF, higher LV global circumferential and radial strain, and less involvement of LGE in the septal 
segments with less involvement of midmyocardial pattern of LGE, compared with patients with acute 

myocarditis from other causes, and thus, a favourable prognosis may be expected. 

Evertz et a142 conducted a comparative study of post-vaccine myocarditis with matched controls with non-
vaccination myocarditis. In post-vaccination group (n=10), all patients received mRNA vaccinations; with 

6 of them vaccinated with Spikevax by Moderna and 4 patients with COMIRNATY by BioNTech. All 
patients (n=20, 10 in each group) were hospitalised and underwent a standardised clinical examination, 
as well as an echocardiography and a CMR. Both, clinical and imaging findings and, in particular, 

functional and volumetric CMR assessments, as well as detailed tissue characterisation using LGE and T1 
+ T2-weighted sequences, were compared between both groups. The median age of the overall cohort 

was 26 years (group 1: 25.5; group 2: 27.5; p=0.57). All patients described chest pain as the leading 
reason for their initial presentation. 

• CMR volumetric and functional parameters did not differ significantly between both groups. This 

was in concordance with a similar clinical presentation, ECG changes, and assimilable 
echocardiographic findings in patients of both groups. 

• In all cases, the lateral LV wall showed LGE without significant differences in terms of the 

localisation or in-depth tissue characterisation (LGE enlargement: group 1: 5.4%; group 2: 6.5%; 
p=0.14; T2 global/maximum value: group 1: 38.9/52 ms; group 2: 37.8/54.5 ms; p=0.79 and 

p=0.80). In all patients, LGE was present within the subepicardial layers without statistical 
differences regarding its relative enlargement within the myocardium (group 1: LGE 5.4%; group 
2: LGE 6.5%; p=0.143). Myocarditis affected the lateral segment in all cases, with partial 

involvement of the inferior segments in some of the patients (group 1: 40%; group 2: 20%; 
p=0.329). 

• In both groups, myocarditis-related symptoms, such as chest pain, were improved (n=2; 10%) or 
even resolved (n=18; 90%) at the time of discharge. The mean time of the hospital stay was 5 

(3.8-6.3) days in group 1 when compared to 6 (4.8-7.0) days in group 2 (p=0.653). Patients of 

both groups required non-steroidal anti-inflammatory drugs (group 1: 50%; group 2: 60%; 
p=0.653) in equal partitions. 

Authors concluded COVID-19 mRNA vaccine-associated myocarditis does not show specific CMR patterns 

during the very acute stage in the most affected patient group of young male patients. The observed 
imaging markers were closely related to regular viral myocarditis, and no markers implying adverse 
outcomes were identified in this relatively little number of patients 

Jain et a143 conducted a retrospective multi-center study across 16 US hospitals of 63 patients <21 years 
with a diagnosis of vaccine induced myocarditis compared with a cohort with MIS-C. Authors evaluated 
clinical presentation, short-term abstract prognosis, and myocardial tissue changes as noted on CMR or 
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• Patients in the case group had h igher LVEF compared with the control group (59% vs 54%, P = 
.02), as well as higher LV GCS (- 14.8% vs - 12 .7%, P= .045) and higher LV g lobal radial strain 
(22.8% vs 18 .8%, P= .048) .  

• Septal LGE and midmyocardial LGE involvement were more common in the control group than in 
the case group.  

• The control group also had more LGE by volume and mass (median LGE volume percentage, 
9 .4% vs 5 .7%; P= . 1 1  and median LGE mass, 12 .9  g vs 6 .6 g; P=.08) .  

Authors concluded that patients with COVID-19 vaccination-associated acute myocarditis have h igher 
LVEF, higher LV g lobal circumferential and radial strain, and less involvement of LGE in  the septal 
segments with less involvement of midmyocardial pattern of LGE, compared with patients with acute 
myocarditis from other causes, and thus, a favourable prognosis may be expected . 

Evertz et a l42 conducted a comparative study of post-vaccine myocarditis with matched controls with non­
vaccination myocard itis. In post-vaccination group (n= 10), all patients received mRNA vaccinations; with 
6 of them vaccinated with Spikevax by Moderna and 4 patients with COMIRNATY by BioNTech. All 
patients (n=20, 10 in each group) were hospitalised and underwent a standardised cl in ical examination, 
as well as an echocardiography and a CMR. Both, cl in ical and imaging findings and, in particular, 
functional and volumetric CMR assessments, as well as deta iled tissue characterisation using LGE and Tl 
+ T2-weighted sequences, were compared between both groups. The median age of the overall cohort 
was 26 years (group 1 :  25 .5 ;  group 2 :  27 .5 ;  p=0.57). All patients described chest pain as the leading 
reason for their initial presentation. 

• CMR volumetric and functional parameters did not d iffer sign ificantly between both groups. Th is 
was in concordance with a simi lar cl inical presentation, ECG changes, and assimilable 
echocardiographic findings in  patients of both groups. 

• In a l l  cases, the lateral LV wal l  showed LGE without sign ificant differences in terms of the 
localisation or in-depth tissue characterisation (LGE enlargement: group 1 :  5 .4%; group 2 :  6 .5%; 
p=0. 14; T2 g lobal/maximum va lue:  group 1 :  38.9/52 ms;  group 2 :  37.8/54.5 ms;  p=0.79 and 
p=0.80) . In a l l  patients, LGE was present within the subepicardial layers without statistical 
differences regarding its relative enlargement within  the myocardium (group 1 :  LGE 5 .4%; group 
2: LGE 6 .5%; p=0. 143) . Myocarditis affected the lateral segment in al l cases, with partial 
involvement of the inferior segments in  some of the patients (group 1 :  40%; group 2: 20%; 
p=0.329) . 

• In both groups, myocarditis-related symptoms, such as chest pain, were improved (n=2;  10%) or 
even resolved (n=18;  90%) at the time of discharge. The mean time of the hospital stay was 5 
(3.8-6.3) days in group 1 when compared to 6 (4.8-7.0) days in group 2 (p=0.653).  Patients of 
both groups required non-steroidal anti-inflammatory drugs (group 1 :  50%; group 2 :  60%; 
p=0.653) in equal partitions. 

Authors concluded COVID-19 mRNA vaccine-associated myocarditis does not show specific CMR patterns 
during the very acute stage in the most affected patient group of young male patients. The observed 
imaging markers were closely related to regular viral myocarditis, and no markers implying adverse 
outcomes were identified in this relatively l ittle number of patients 

Jain et a l43 conducted a retrospective multi-center study across 16 US hospita ls of 63 patients <21  years 
with a d iagnosis of vaccine induced myocarditis compared with a cohort with MIS-C. Authors evaluated 
cl in ical presentation, short-term abstract prognosis, and myocardial tissue changes as noted on CMR or 
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cardiac MRI. The 63 patients with vaccine induced myocarditis had a mean age of 15.6 years and 92% 
were male. All had received a mRNA vaccine and, except for one, presented after the Dose 2. Four 
patients had significant dysrhythmia; 14% had mild LV dysfunction on echocardiography, which resolved 

on discharge; 88% met the diagnostic CMR Lake Louise criteria for myocarditis. LGE on CMR was more 
prevalent in comparison with MIS-C. None of the patients required inotropic, mechanical, or circulatory 
support. There were no deaths. Follow-up data obtained in 86% of patients at a mean of 35 days 

revealed resolution of symptoms, arrhythmias, and ventricular dysfunction. Compared with MIS-C cases, 
patients with post-vaccine myocarditis had statistically significant higher troponin (8.78 vs 0.67 ng/mL), 

higher LVEF (60.9 vs 45.1%) lower CRP (37 vs 151 mg/L), lower duration of intensive care (2.5 vs 6.6 
days), higher proportion of patients with LGE (88 vs 20%) and myocardial oedema (83.9 vs 28.6%). 
Authors concluded that the initial clinical course and short-term outcomes for post-vaccine myocarditis 

are good and reassuring, and the clinical presentation of post-vaccine myocarditis is distinct from MIS-C 
and appears to be less severe. 

Patel et a144 conducted a retrospective cohort study to evaluate patients aged <21 years with classic 
myocarditis, MIS-C myocarditis, and COVID-19 vaccine-related myocarditis. Of 201 total participants, 43 

patients had classic myocarditis, 149 had MIS-C myocarditis, and 9 had vaccine-related myocarditis. At 
presentation, EF was lowest for those with classic myocarditis, with EF <55% present in 58% of patients. 
Nearly all patients with MIS-C myocarditis (n=139, 93%) and all patients with vaccine-related myocarditis 

(n=9, 100%) had normal LVEF at the time of discharge compared with 70% (n=30) of the classic 
myocarditis group (P<0.001). At 3 months after discharge, of the 21 children discharged with depressed 
EF, none of the 10 children with MIS-C myocarditis had residual dysfunction compared with 3 of the 11 

(27%) patients in the classic myocarditis group. 

Rapporteur assessment comment: 

The MAH described 6 studies that included cardiovascular magnetic resonance imaging: 

- review of cardiac imaging findings of post-COVID-19 vaccination myocarditis (1 study39'); this study 
concluded that post-COVID-19 vaccination myocarditis was most commonly reported in symptomatic 
men after the second or third dose, with cardiovascular magnetic resonance imaging findings including 

late gadolinium enhancement in 90.8% of inferior and inferolateral epicardial/subepicardial segments. 

comparing persons with myocarditis after COVID-19 vaccination to persons with other causes of 
myocarditis (3 studies40, 41, 42); concluding that the severity of cardiovascular MRI abnormalities was 
milder, in general, compared to persons with other causes of myocarditis. Therefore, a favourable 

prognosis may be expected. 

- comparing vaccine induced myocarditis compared with MIS-C (1 study43); this study concluded that 
the clinical course and short-term outcomes (up to 35 days) for post-vaccine myocarditis are good, and 

the clinical presentation of post-vaccine myocarditis appears to be less severe compared to MIS-C. 

- comparing classic myocarditis, MIS-C myocarditis, and COVID-19 vaccine-related myocarditis (1 

study44); the study concluded that patients with COVID-19 vaccine-related myocarditis had a normal 

ventricular function recovery at discharge from the hospital. 

Overall, the results of these 6 studies suggest for myocarditis associated with SARS-CoV-2 mRNA 

vaccination good clinical outcomes and milder abnormalities seen on cardiac MRI than for other types of 
myocarditis (associated with COVID-19 or other virus, MIS-C). 
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cardiac MRI .  The 63 patients with vaccine induced myocarditis had a mean age of 15 .6 years and 92% 
were male. All had received a m RNA vaccine and, except for one, presented after the Dose 2. Four 
patients had significant dysrhythmia; 14% had mild LV dysfunction on echocardiography, which resolved 
on d ischarge; 88% met the d iagnostic CMR Lake Louise criteria for myocarditis. LGE on CMR was more 
prevalent in comparison with MIS-C. None of the patients required inotropic, mechanica l ,  or circulatory 
support. There were no deaths. Fol low-up data obta ined in 86% of patients at a mean of 35 days 
revealed resolution of symptoms, arrhythmias, and ventricu lar dysfunction . Compared with MIS-C cases, 
patients with post-vaccine myocarditis had statistically sign ificant h igher troponin (8.78 vs 0 .67 ng/mL), 
h igher LVEF (60.9 vs 45 . 1%) lower CRP (37 vs 151  mg/L), lower duration of intensive care (2.5 vs 6 .6  
days), higher proportion of patients with LGE (88 vs  20%) and myocard ial oedema (83.9 vs  28.6%). 
Authors concluded that the initial cl inica l course and short-term outcomes for post-vaccine myocarditis 
are good and reassuring, and the clinical presentation of post-vaccine myocarditis is d istinct from MIS-C 
and appears to be less severe. 

Patel et al44 conducted a retrospective cohort study to evaluate patients aged <21  years with classic 
myocarditis, MIS-C myocarditis, and COVID-19 vaccine-related myocarditis. Of 201 total participants, 43 
patients had classic myocarditis, 149 had MIS-C myocarditis, and 9 had vaccine-related myocard itis. At 
presentation, EF was lowest for those with classic myocarditis, with EF < 55% present in 58% of patients. 
Nearly all patients with MIS-C myocarditis (n=139, 93%) and all patients with vaccine-related myocarditis 
(n=9, 100%) had normal LVEF at the time of discharge compared with 70% (n=30) of the classic 
myocarditis group (P<0.001) .  At 3 months after discharge, of the 21 children discharged with depressed 
EF, none of the 10 children with MIS-C myocarditis had residual dysfunction compared with 3 of the 1 1  
(27%) patients i n  the classic myocarditis group.  

Rapporteur assessment comment: 

The MAH described 6 studies that included cardiovascu lar magnetic resonance imaging : 

- review of cardiac imaging findings of post-COVID-19 vaccination myocarditis (1  study39•) ; this study 
concluded that post-COVID-19 vaccination myocarditis was most commonly reported in symptomatic 
men after the second or third dose, with cardiovascular magnetic resonance imaging findings including 
late gadol in ium enhancement in 90.8% of inferior and inferolateral epicardial/subepicardial segments. 

- comparing persons with myocarditis after COVID-19 vaccination to persons with other causes of 
myocarditis (3 studies40, 41, 42) ;  concluding that the severity of cardiovascular MRI  abnormalities was 
milder, in general, compared to persons with other causes of myocarditis. Therefore, a favourable 
prognosis may be expected. 

- comparing vaccine induced myocarditis compared with MIS-C (1  study43) ;  this study concluded that 
the clinical course and short-term outcomes (up to 35 days) for post-vaccine myocarditis are good, and 
the clinical presentation of post-vaccine myocarditis appears to be less severe compared to MIS-C. 

- comparing classic myocarditis, MIS-C myocarditis, and COVID-19 vaccine-related myocarditis (1  
study44) ;  the study concluded that patients with COVID-19 vaccine-related myocarditis had a normal 
ventricu lar function recovery at discharge from the hospita l .  

Overa l l ,  the results of these 6 studies suggest for myocarditis associated with SARS-CoV-2 m RNA 
vaccination good clinica l outcomes and milder abnormal ities seen on cardiac MRI than for other types of 
myocarditis (associated with COVID-19 or other virus, MIS-C) . 
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Studies on Long Term Outcomes That Included CMR Imaging 

Comparative Studies 

Vago et a145 analysed the clinical, immunological, and CMR features of 16 myocarditis cases after COVID-
19 immunisation in the acute phase and during follow-up (3-6 months) and compared with matched 

historical myocarditis cases unrelated to COVID-19. The study included 16 CMR-confirmed cases of 
myocarditis following SARS-CoV-2 immunisation, with chest pain presenting a mean of 4 ± 2 days after 
vaccination. All patients were young (5 were <18 years, mean age 22 ± 7 years, between 13 and 36 
years) male patients and generally presented after their Dose 2 of COVID-19 immunisation (13, 81%). 

Most of them received mRNA vaccines (75%), while 25% presented with myocarditis after receiving a 
vector vaccine. ECG alterations were documented in 7 patients (ST elevation in 6, negative T wave in 1). 

The initial troponin level was elevated in all study participants. During the acute phase, there were no 
heart failure symptoms, syncope, or documented sustained bradyarrhythmias or tachyarrhythmias. CMR 
performed on average 4 days after the onset of symptoms showed in the majority of cases a localised 
pattern of myocarditis, mainly affecting the lateral wall of the LV with signs of subepi-midmyocardial 

oedema and necrosis. The LVEF was in the normal range for most cases, except for 2 patients whose 
LVEF was mildly decreased (46 and 47%); these 2 patients had no previous history of acute myocarditis. 

There was no definitive pericardial involvement in any patients. 

• During follow-up, one patient experienced a recurrent episode of acute myocarditis (3 months 
after the vaccine), preceded by gastrointestinal infection. Other patients did not report symptom 

recurrence. 

• The LVEF marginally increased upon follow-up, and LV end-diastolic volume index slightly 

decreased, both remaining in the normal range. Elevated T2 values depicting local oedema in the 
affected area were resolved. The native T1 value and ECV measured in the affected area also 
decreased; however, ECV remained slightly elevated. 

• The LGE area shrank in all participants and disappeared completely in 31% (4/13) of cases. None 
of the participants had extensive (>20%) LGE during follow-up. 

• There was no difference between the trajectory of cardiac volumes, function, mass, oedema and 
LGE between myocarditis patients' immunisation and age- and sex-matched myocarditis patients 
unrelated to COVID-19 vaccination or infection. 

Dove et a146 pre-print study reports intermediate CMR findings of COVID-19 vaccine-associated 

myocarditis (n=8) and compared to conventional myocarditis' (n=20) and MIS-C (n=61). In vaccine-
associated myocarditis, follow-up CMRs performed at median 107 days (IQR 97, 177) showed normal 
ventricular systolic function, T1, and T2 values; 3/7 patients had LGE. At follow-up: 

• For COVID-19 vaccine-associated myocarditis, intermediate follow-up CMR demonstrated 
resolution of inflammation, myocardial oedema, and ventricular dysfunction. 

• The vaccine group had a lower percentage of LVEF<55% compared to classical myocarditis and 
MIS-C (0.0 vs 30.0 vs 6.6%, respectively, p=0.018). 

• While improvement in the burden of LGE was seen, some patients had persistent LGE (42.9 vs 
75.0 vs 3.3%, respectively, p<0.001). Pairwise comparisons showed fewer myocardial segments 
with LGE in the vaccine group versus classical myocarditis (4/119 vs 42/340, p=0.004) and more 

segments with LGE than MIS-C (4/119 vs 2/1020, p=0.0014). 
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Studies on Long Term Outcomes That Included CMR Imaging 

Comparative Studies 

Vago et al45 ana lysed the cl in ical, immunological, and CMR features of 16 myocard itis cases after COVID-
19 immunisation in the acute phase and during fol low-up (3-6 months) and compared with matched 
historical myocarditis cases unrelated to COVID-19. The study included 16 CMR-confirmed cases of 
myocard itis fol lowing SARS-CoV-2 immunisation, with chest pain presenting a mean of 4 ± 2 days after 
vaccination . All patients were young (5 were < 18 years, mean age 22 ± 7 years, between 13 and 36 
years) male patients and general ly presented after their Dose 2 of COVID-19 immunisation ( 13, 81%).  
Most of  them received mRNA vaccines (75%), whi le  25% presented with myocarditis after receiving a 
vector vaccine. ECG alterations were documented in 7 patients (ST elevation in 6, negative T wave in 1) .  
The initial troponin level was elevated in a l l  study participants. During the acute phase, there were no 
heart fai lure symptoms, syncope, or documented susta ined bradyarrhythmias or tachyarrhythmias. CMR 
performed on average 4 days after the onset of symptoms showed in  the majority of cases a local ised 
pattern of myocarditis, mainly affecting the lateral wall of the LV with signs of subepi-midmyocard ial 
oedema and necrosis. The LVEF was in the normal range for most cases, except for 2 patients whose 
LVEF was mi ldly decreased (46 and 47%); these 2 patients had no previous history of acute myocard itis. 
There was no defin itive pericardia! involvement in any patients. 

• During fol low-up, one patient experienced a recurrent episode of acute myocarditis (3 months 
after the vaccine), preceded by gastrointestinal infection.  Other patients did not report symptom 
recurrence. 

• The LVEF marginal ly increased upon fol low-up, and LV end-diastol ic volume index slightly 
decreased, both remaining in the normal range. Elevated T2 values depicting local oedema in the 
affected area were resolved . The native Tl value and ECV measured in the affected area also 
decreased ; however, ECV remained sl ightly elevated . 

• The LGE area shrank in a l l  participants and d isappeared completely i n  3 1  % (4/13) of cases. None 
of the participants had extensive (> 20%) LGE during fol low-up.  

• There was no difference between the trajectory of cardiac volumes, function, mass, oedema and 
LGE between myocard itis patients' immunisation and age- and sex-matched myocard itis patients 
unrelated to COVID-19 vaccination or infection .  

Dove et al46 pre-print study reports intermediate CMR findings of  COVID-19 vaccine-associated 
myocard itis (n =S) and compared to 'conventional myocarditis' (n =20) and MIS-C (n=61) .  In vaccine­
associated myocarditis, fol low-up CMRs performed at median 107 days (IQR 97, 177) showed normal 
ventricular systol ic function, Tl, and T2 va lues; 3/7 patients had LGE.  At follow-up:  

• For COVID-19 vaccine-associated myocarditis, intermediate fol low-up CMR demonstrated 
resolution of i nflammation, myocardial oedema, and ventricular dysfunction .  

• The vaccine group had a lower percentage of LVEF<55% compared to classical myocarditis and 
MIS-C (0.0 vs 30.0 vs 6.6%, respectively, p=0.018) .  

• While improvement in the burden of LGE was seen, some patients had persistent LGE (42.9 vs 
75.0 vs 3 . 3%, respectively, p<0.001) .  Pairwise comparisons showed fewer myocard ial segments 
with LGE in the vaccine group versus classical myocarditis (4/ 1 19 vs 42/340, p=0. 004) and more 
segments with LGE than MIS-C (4/119  vs 2/1020, p=0.00 14). 
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Authors concluded that patients with vaccine-associated myocarditis had no evidence of active 
inflammation or ventricular dysfunction on intermediate CMR although a minority had persistent LGE. 
Intermediate findings in vaccine myocarditis may be favourable compared to classical myocarditis though 

LGE is more common compared to MIS-C. 

Rapporteur assessment comment: 

The MAH described 2 long-term (up to 12 months) comparative studies that included cardiovascular 
magnetic resonance imaging: 

- comparing persons with myocarditis after COVID-19 vaccination with historical myocarditis cases 
unrelated to COVID-19 (1 study4s); this study concluded that myocarditis occurred after both mRNA 
and vector anti-SARS-CoV-2 vaccination, with no apparent difference regarding cardiovascular MR 

metrics between myocarditis cases potentially associated with COVID-19 vaccination and myocarditis 
unrelated to COVID-19 vaccination. 

- comparing persons with COVID-19 vaccine associated myocarditis with classic myocarditis and MIS-C 
(1 study46); this study concluded that patients with vaccine-associated myocarditis had no evidence of 
active inflammation or ventricular dysfunction on intermediate cardiovascular magnetic resonance 
although a minority had persistent late gadolinium enhancement. Intermediate findings in vaccine 

myocarditis may be favourable compared to classical myocarditis though late gadolinium enhancement 

is more common compared to MIS-C. 

Overall, the results of these 2 long-term studies suggest for myocarditis associated with SARS-CoV-2 
mRNA vaccination no differences on cardiac MRI and more favourable findings than for other types of 

myocarditis (unrelated to COVID-19, MIS-C). 

Non-comparative Studies 

Krakalik et a147 aimed to assess clinical outcomes and quality-of-life at least 90 days since onset of 

myocarditis after mRNA COVID-19 vaccination in adolescents and young adults. Authors collected data for 
519 (patients for whom a myocarditis report has been submitted to VAERS and conducted two-

component survey, one component to patients (or parents or guardians) and one component to health-
care providers, to assess patient outcomes at least 90 days since myocarditis onset: 126 patients via 
patient survey only, 162 patients via health-care provider survey only, and 231 patients via both surveys. 

Median patient age was 17 years (IQR 15-22); 457 (88%) patients were male and 61 (12%) were 
female. 

• Most (81%) patients for whom a follow-up health-care provider survey was completed were 

considered recovered from myocarditis, and most self-reported overall good health on the quality-
of-life questionnaire. Re-admissions to hospital were uncommon, and no deaths were identified 

during the follow-up period. At the last health-care provider follow-up, 104 (26%) of 393 patients 
were prescribed daily medication related to myocarditis. 

• Of 249 individuals who completed the quality-of-life portion of the patient survey, 4 (2%) 
reported problems with self-care, 13 (5%) with mobility, 49 (20%) with performing usual 

activities, 74 (30%) with pain, and 114 (46%) with depression. 

• Mean weighted quality-of-life measure (0.91 [SD 0.13]) was similar to a pre-pandemic US 

population value (0.92 [0.13]) and significantly higher than an early pandemic US population 
value (0.75 [0.28]; p<0.0001). 
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Authors concluded that patients with vaccine-associated myocarditis had no evidence of active 

inflammation or ventricular dysfunction on intermediate CMR although a minority had persistent LGE.  

Intermediate findings in  vaccine myocarditis may be favourable compared to classica l myocarditis though 

LGE is more common compared to MIS-C. 

Rapporteur assessment comment: 

The MAH described 2 long-term (up to 12 months) comparative studies that included cardiovascular 

magnetic resonance imaging : 

- comparing persons with myocarditis after COVID-19 vaccination with h istorical myocard itis cases 

unrelated to COVID-19 (1 study45) ;  this study concluded that myocarditis occurred after both mRNA 

and vector anti-SARS-CoV-2 vaccination, with no apparent difference regarding cardiovascular MR 

metrics between myocarditis cases potential ly associated with COVID-19 vaccination and  myocarditis 

unrelated to COVID-19 vaccination . 

- comparing persons with COVID-19 vaccine associated myocarditis with classic myocarditis and MIS-C 

(1 study46) ;  this study concluded that patients with vaccine-associated myocarditis had no evidence of 

active inflammation or ventricular dysfunction on intermediate cardiovascu lar magnetic resonance 

although a minority had persistent late gadol in ium enhancement. Intermediate findings in vaccine 

myocarditis may be favourable compared to classical myocarditis though late gadol in ium enhancement 

is more common compared to MIS-C. 

Overal l ,  the results of these 2 long-term studies suggest for myocarditis associated with SARS-CoV-2 

mRNA vaccination no differences on cardiac MRI and more favourable findings than for other types of 

myocarditis (unrelated to COVID-19, MIS-C) . 

Non-comparative Studies 

Krakal ik et al47 aimed to assess cl inical outcomes and qual ity-of- l ife at least 90 days since onset of 

myocarditis after mRNA COVID-19 vaccination in adolescents and young adu lts. Authors collected data for 

519 (patients for whom a myocarditis report has been submitted to VAERS and conducted two­

component survey, one component to patients (or parents or guardians) and one component to health­

care providers, to assess patient outcomes at least 90 days since myocarditis onset : 126 patients via 

patient survey on ly, 162 patients via health-care provider survey on ly, and 231 patients via both surveys. 

Median patient age was 17 years (IQR 15-22); 457 (88%) patients were male and 61 (12%) were 

female. 

• Most (81 % ) patients for whom a fol low-up health-care provider survey was completed were 

considered recovered from myocarditis, and most self-reported overa l l  good health on the qual ity­

of-l ife questionnaire.  Re-admissions to hospital were uncommon, and no deaths were identified 

during the fol low-up period. At the last health-care provider fol low-up, 104 (26%) of 393 patients 

were prescribed dai ly medication related to myocarditis. 

• Of 249 ind ividuals who completed the qual ity-of- l ife portion of the patient survey, 4 (2%) 

reported problems with self-care, 13 (5%) with mobi l ity, 49 (20%) with performing usual 

activities, 74 (30%) with pain, and 1 14 (46%) with depression . 

• Mean weighted qual ity-of-l ife measure (0·91 [SD 0· 13]) was similar to a pre-pandemic US 

population value (0·92 [0· 13])  and sign ificantly higher than an early pandemic US population 

va lue (0·75 [0 ·28] ; p<0·0001) .  
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• Most patients had improvements in cardiac diagnostic marker and testing data at follow-up, 
including normal or back-to-baseline troponin concentrations (181 [91%] of 200 patients with 
available data), echocardiograms (262 [94%] of 279 patients), ECGs (240 [77%] of 311 

patients), exercise stress testing (94 [90%] of 104 patients), and ambulatory rhythm monitoring 
(86 [90%] of 96 patients). 

• Among 357 patients with available data, only 6 (2%) patients had a subsequent hospital 
admission; in 3 of these patients, hospital admission was the result of iatrogenic adverse 
reactions to intravenous immunoglobulin therapy. Only 3 (<1%) of the 357 patients were 
hospitalised for cardiac causes: one due to reduction in LVEF, one due to chest pain and elevated 

troponin, and one due to pericarditis. 

• An abnormality was noted among 81 (54%) of 151 patients with follow-up cardiac MRI; however, 

evidence of myocarditis suggested by the presence of both LGE and oedema on cardiac MRI was 
uncommon (20 [13%] of 151 patients). 

• At follow-up, most patients were cleared for all physical activity (268 [68%] of 393 patients). 

Authors concluded that from a clinical standpoint, study results suggest that myocarditis after mRNA 
COVID-19 vaccination could have a more favourable prognosis than myocarditis after viral infection, 

based on data available from the pre-COVID-19 period. 

Alhussein et a148 reports the baseline and 90-day CMR assessment in 20 patients with mRNA vaccine 
myocarditis in Canada. The median age was 23.1 years (range 18-39 years), and 17 (85%) were male. 

Eighteen patients (90%) were hospitalised during their acute illness and were discharged without in-
patient cardiac complications (median length of hospital stay 3 days [IQR 2-3 days]). All but 1 patient 
was treated with colchicine, combined with non-steroidal anti-inflammatory drugs in 75%. Five patients, 

all having an LVEF <55%, were prescribed angiotensin-converting enzyme inhibitors (ACEis), 4 a beta-
blocker in addition, and 1 spironolactone in addition. No patient was prescribed steroids. All patients 
reported >50% symptom improvement within 48 hours of the first colchicine dose. At baseline, all 

patients showed subepicardial-pattern LGE involving the inferolateral and/or lateral wall segments. 
Convalescent evaluations were performed at a median (IQR) 3.7 (3.3-6.2) months. 

• The LVEF showed a mean 3% absolute improvement, accompanied by a 7% reduction in LV end-

diastolic volume and 5% reduction in LV mass (all P<0.015). Of 5 patients demonstrating LVEF < 

50% at baseline, all recovered to above this threshold in convalescence. 

• Global LGE burden was reduced by 66% (P < 0.001). Absolute reductions in global T2, native T1, 

and ECV of 2.1 ms, 58 ms, and 2.9%, respectively, were documented (all P < 0.001). A total of 

18 (90%) patients showed persistence of abnormal LGE although mean burden was < 5% of LV 
mass in 85% of cases. 

• No patient experienced major clinical outcomes. 

Authors concluded that COVID-19 mRNA vaccine-associated myocarditis showed rapid improvements in 

CMR-based markers of oedema, contractile function, and global LGE burden beyond 3 months of recovery 
in this young patient cohort. 

Shiyovich et a149 report on a follow-up CMR performed at a median of 65 days in 15 patients with post-

vaccine myocarditis in Israel. All patients were males, median age of 32 years (interquartile range = 
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• Most patients had improvements in cardiac diagnostic marker and testing data at fol low-up, 

including normal or back-to-baseline troponin concentrations (181 [91 %] of 200 patients with 

avai lable data), echocardiograms (262 [94%] of 279 patients), ECGs (240 [77%] of 3 1 1  

patients), exercise stress testing (94 [90%] of 104 patients), a n d  ambulatory rhythm monitoring 

(86 [90%] of 96 patients) .  

• Among 357 patients with avai lable data, only 6 (2%) patients had a subsequent hospital 

admission; in 3 of these patients, hospital admission was the result of iatrogenic adverse 

reactions to intravenous immunoglobul in  therapy. Only 3 ( < 1%) of the 357 patients were 

hospital ised for cardiac causes : one due to reduction in LVEF, one due to chest pain and elevated 

troponin, and one due to pericarditis. 

• An abnormality was noted among 81 (54%) of 151  patients with fol low-up cardiac MRI ;  however, 

evidence of myocarditis suggested by the presence of both LGE and oedema on cardiac MRI was 

uncommon (20 [ 13%] of 151  patients) . 

• At fol low-up, most patients were cleared for a l l  physical activity (268 [68%] of 393 patients) . 

Authors concluded that from a clinical standpoint, study results suggest that myocarditis after m RNA 

COVID-19 vaccination could have a more favourable prognosis than myocarditis after viral  infection, 

based on data avai lable from the pre-COVID-19 period . 

Alhussein et a l48 reports the basel ine and 90-day CMR assessment in 20 patients with m RNA vaccine 

myocarditis in Canada. The median age was 23 .1  years (range 18-39 years), and 17 (85%) were male. 

Eighteen patients (90%) were hospita l ised during their acute i l lness and were discharged without in­

patient cardiac complications (median length of hospital stay 3 days [IQR 2-3 days]) .  All but 1 patient 

was treated with colchicine, combined with non-steroidal anti-inflammatory drugs in 75%. Five patients, 

a l l  having an LVEF < 55%, were prescribed angiotensin-converting enzyme inh ibitors (ACEis), 4 a beta­

blocker in  addition, and 1 spironolactone in addition.  No patient was prescribed steroids. All patients 

reported > 50% symptom improvement within  48 hours of the fi rst colchicine dose. At baseline, a l l  

patients showed subepicardial-pattern LGE involving the inferolateral and/or lateral wal l  segments. 

Convalescent evaluations were performed at a median (IQR) 3 .7  (3. 3-6.2) months. 

• The LVEF showed a mean 3% absolute improvement, accompanied by a 7% reduction in LV end­

diastolic volume and 5% reduction in  LV mass (al l  P<0.015) .  Of 5 patients demonstrating LVEF :S 

50% at baseline, a l l  recovered to above this threshold in  convalescence. 

• Global LGE burden was reduced by 66% (P < 0.001) .  Absolute reductions in g lobal T2, native Tl, 

and ECV of 2.1 ms, 58 ms, and 2 .9%, respectively, were documented (al l  P :S 0 .001) .  A total of 

18 (90%) patients showed persistence of abnormal LGE although mean burden was < 5% of LV 

mass in  85% of cases. 

• No patient experienced major cl inical outcomes. 

Authors concluded that COVID-19 m RNA vaccine-associated myocarditis showed rapid improvements in 

CMR-based markers of oedema, contractile function, and g lobal LGE burden beyond 3 months of recovery 

in this young patient cohort. 

Shiyovich et al49 report on a fol low-up CMR performed at a median of 65 days in 15 patients with post­

vaccine myocarditis in Israel .  All patients were males, median age of 32 years (interquartile range = 
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22.5-40), and presented with chest pain (87%) and had an abnormal ECG (79%). The severity of the 
disease was mild in 67% and intermediate in 33%. The median ejection fraction (EF), as evaluated by 
echocardiography upon presentation, was 55% (IQR = 50-58.5). CMR was performed at a median of 65 

days (range 3-130 days) following diagnosis. 

• All patients survived and one patient was readmitted during the study period. 

• At follow-up, median EF was 58% (range 51-74%) global- and regional wall motion abnormalities 
were present in 1 and 3 patients, respectively. Native T1 was available in 13/15 patients (2/3 in 3 

T and 11/12 in the 1.5 T), with increased values among 6/13. 

• LGE was found among 13/15 patients with a median of 2% (range 0-15%) with inferolateral wall 
being the most common location (8/13). The patterns of the LGE were: mid-wall in 6 patients; 

epicardial in 5 patients; and mid-wall and epicardial in 2 patients. 

Authors concluded that among patients who were diagnosed with post-vaccination clinical myocarditis, 
CMR imaging findings are mild and consistent with 'classical myocarditis'. The short-term clinical course 

and outcomes were favourable. 

Schauer et al5° published the analysis of 16 patients with post-vaccine (BNT162b2) myocarditis who 
underwent follow-up cardiac MRI at 3-8 months after their initial CMR study (median 3.7 months, range 
2.8-8.1 months). This group had a median age of 15 years (range, 12-17 years), were mostly male (n = 
15, 94%), White, and non-Hispanic (n=14, 88%). 

• Follow-up cardiac MRI LVEF (57.7 ± 2.8%) was significantly improved from initial (54.5 ± 5.5%, 
P<.05), and none of the patients had regional wall motion abnormalities. 

• LVEF by echocardiogram was normal for all patients at the time of follow-up. 

• Eleven patients (68.8%) had persistent LGE, although there was a significant decrease in the 
quantifiable LGE (8.16 ± 5.74%) from the initial study (13.77±8.53%, P<.05). 

• Cardiac oedema resolved in all but 1 patient. Global longitudinal strain (%) remained abnormal in 
most patients (75%, mean —16.4 ± 2.1%) at follow-up without significant change from the initial 
study (-16.0 ± 1.7, P=.6). 

• Eight patients (5 of whom had persistent LGE) underwent 24-hour cardiac rhythm monitoring, all 

of which were normal. 

• Six patients, all with persistent LGE, underwent exercise tests, all of which were normal. 

• Four patients complained of intermittent chest pain at follow-up with no identifiable abnormality 

on evaluation; no therapy or intervention was required. No patient received heart failure 
medication. 

Hadley et al51 report on 10 patients (9 male, median age 15 years) with vaccine-associated myocarditis 
who underwent follow-up CMR at a median of 92 days (range 76-119) after hospital discharge. 

• Since hospital discharge, the majority of patients have been asymptomatic. Two patients 
subsequently presented to the emergency room with chest pain in the setting of acute COVID-19 

infection; in both cases, cardiac evaluation with laboratory data and ECG was unremarkable and 
neither patient required hospital admission. One patient continues to endorse fatigue, and the 
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22. 5-40), and presented with chest pain (87%) and had an abnormal ECG (79%). The severity of the 
disease was mi ld in 67% and intermediate in 33%. The median ejection fraction (EF), as eva luated by 
echocardiography upon presentation, was 55% (IQR = 50-58.5) .  CMR was performed at a median of 65 
days (range 3-130 days) fol lowing diagnosis .  

• All patients survived and one patient was readmitted during the study period . 

• At fol low-up, median EF was 58% (range 5 1-74%) global- and regiona l wall motion abnormalities 
were present in 1 and 3 patients, respectively. Native Tl was avai lable in 13/15 patients (2/3 in 3 
T and 1 1/12 in  the 1 . 5  T), with increased va lues among 6/13 .  

• LGE was found among 13/15 patients with a median of 2% (range 0-1 5%) with inferolateral wall 
being the most common location (8/13) .  The patterns of the LGE were : m id-wal l  in 6 patients; 
epicardial in 5 patients; and mid-wal l  and epicardial  in 2 patients. 

Authors concluded that among patients who were d iagnosed with post-vaccination cl inica l  myocarditis, 
CMR imaging findings are mi ld and consistent with 'classical myocarditis' . The short-term cl inical course 
and outcomes were favourable. 

Schauer et a l50 publ ished the analysis of 16 patients with post-vaccine (BNT162b2) myocarditis who 
underwent fol low-up cardiac MRI at 3-8 months after their initial CMR study (median 3 . 7  months, range 
2.8-8 . 1  months) . This group had a median age of 15 years (range, 12-17  years), were mostly male (n = 
15,  94%), White, and non-Hispanic (n= 14, 88%). 

• Fol low-up cardiac MRI LVEF (57.7 ± 2 .8%) was sign ificantly improved from in itia l  (54 .5  ± 5 . 5%, 
P< .05),  and none of the patients had regional wall motion abnormalities. 

• LVEF by echocardiogram was normal for a l l  patients at the time of fol low-up. 

• Eleven patients (68.8%) had persistent LGE, a lthough there was a sign ificant decrease in  the 
quantifiable LGE (8. 16 ± 5 . 74%) from the in itial study ( 1 3 . 77±8. 53%, P< .05) .  

• Cardiac oedema resolved in  a l l  but 1 patient. Global longitudinal  stra in  (%) remained abnormal in  
most patients (75%, mean - 16.4 ± 2 . 1%) at  fol low-up without sign ificant change from the initial 
study (-16.0  ± 1 . 7, P= . 6) .  

• Eight patients (5 of whom had persistent LGE) underwent 24-hour cardiac rhythm monitoring, a l l  
of which were normal .  

• Six patients, al l  with persistent LGE, underwent exercise tests, a l l  of which were normal .  

• Four patients complained of intermittent chest pain at follow-up with no identifiable abnormal ity 
on eva luation ; no therapy or intervention was required . No patient received heart fa i lure 
medication . 

Hadley et a l51 report on 10 patients (9 male, median age 1 5  years) with vaccine-associated myocarditis 
who underwent fol low-up CMR at a median of 92 days (range 76- 1 19) after hospital discharge. 

• Since hospital discharge, the majority of patients have been asymptomatic. Two patients 
subsequently presented to the emergency room with chest pain in the setting of acute COVID- 19 
infection ;  in both cases, cardiac evaluation with laboratory data and ECG was unremarkable and 
neither patient requ ired hospital admission . One patient continues to endorse fatigue, and the 
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other endorses chest pain thought to be musculoskeletal in origin. Two patients continue to have 

non-specific ST-T segment changes on follow-up ECG; all other ECG and echocardiograms were 
normal at most recent follow-up. 

• All patients had normal ventricular systolic function on follow-up CMR. Two patients (20%) had 
abnormal LV global T1 at presentation, which normalised on follow-up. 

• LGE improved on all repeat CMR at 3-month follow-up. Most patients (80%) still had a small 
amount of LGE, the clinical significance of which is yet to be determined. 

• Extracellular volume decreased between acute presentation and follow-up in 6/10 patients; it 
remained elevated at follow-up in 1 patient and borderline in 3 patients. 

Similar findings of recovery of clinical parameters and persistent, yet not increasing, LGE on follow-up 

imaging have been reported in smaller case series52-57 and case reports58. 

Rapporteur assessment comment: 

The MAH described 5 long-term follow-up (up to 8 months) non comparative studies that included 
cardiovascular magnetic resonance imaging evaluating: 

clinical outcomes and quality-of-life of myocarditis after mRNA COVID-19 vaccination (1 study47); the 

study concluded that most individuals in the cohort were considered recovered by health-care 
providers, and quality of life measures at least 90 days since myocarditis onset were comparable to 

those in pre-pandemic and early pandemic general populations of a similar age. 

- Follow-up CMR assessment in persons with mRNA vaccine myocarditis (4 studies48, 49, 50, 51); 

concluding that mRNA vaccine-associated myocarditis showed rapid improvements in cardiovascular 
magnetic resonance based markers of oedema, contractile function, and global gadolinium 

enhancement burden beyond 3 months of recovery. Cardiovascular magnetic resonance imaging 
findings were mild and consistent with 'classical myocarditis'. The short-term clinical course and 

outcomes were favourable. Although all patients showed rapid clinical improvement, many had 
persistent cardiac magnetic resonance imaging findings at follow-up. 

Similar findings of recovery of clinical parameters and persistent (not increasing) global gadolinium 
enhancement on follow-up imaging was reported by another (smaller) 7 studies52-58. 

Overall, the results of these 5 long-term non comparative studies suggest for myocarditis associated with 

SARS-CoV-2 mRNA vaccination favourable clinical course and outcomes. 

Systematic Reviews, Expert Opinions 

In the largest review published to date, Pillay et a159 included a total of 46 studies to assess incidence 

rates and risk factors for myocarditis and pericarditis after use of mRNA vaccination against COVID-19, 
clinical presentation, short-term and longer-term outcomes of cases (≥4 weeks), and proposed 
mechanisms. With respect to case characteristics and short-term clinical course, authors found that most 
(≥84%) patients with myocarditis were admitted to hospital with few admitted to ICU (five of 49 patients 
with data); the average length of hospital stay was 2 to 4 days. Non-steroidal anti-inflammatory drugs 
were most often used as treatment for myocarditis; other interventions included bisoprolol, ramipril, 
colchicine, famotidine, steroids (for myocarditis), and intravenous immune globulin (for myopericarditis). 
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other endorses chest pain thought to be muscu loskeletal in orig in .  Two patients continue to have 
non-specific ST-T segment changes on fol low-up ECG; a l l  other ECG and echocard iograms were 
normal at most recent follow-up. 

• All patients had normal ventricular systolic function on fol low-up CMR. Two patients (20%) had 
abnormal LV g lobal Tl at presentation, which normalised on fol low-up. 

• LGE improved on al l  repeat CMR at 3-month fol low-up. Most patients (80%) sti l l  had a small 
amount of LGE, the cl inical  significance of which is yet to be determined . 

• Extracellular volume decreased between acute presentation and fol low-up in 6/10 patients; it 
remained elevated at fol low-up in 1 patient and borderline in 3 patients. 

Simi lar findings of recovery of cl in ica l parameters and persistent, yet not increasing, LGE on follow-up 
imaging have been reported in  smal ler case series52-57 and case reports58 • 

Rapporteur assessment comment: 

The MAH described 5 long-term fol low-up (up to 8 months) non comparative stud ies that included 
cardiovascular magnetic resonance imaging evaluating: 

- cl in ical outcomes and qual ity-of-l ife of myocarditis after mRNA COVID-19 vaccination (1  study47) ; the 
study concluded that most individuals in the cohort were considered recovered by health-care 
providers, and quality of life measures at least 90 days since myocarditis onset were comparable to 
those in pre-pandemic and early pandemic general  populations of a similar age. 

- Fol low-up CMR assessment in persons with mRNA vaccine myocarditis (4 studies48, 49, so, 51) ; 

concluding that mRNA vaccine-associated myocarditis showed rapid improvements in cardiovascular 
magnetic resonance based markers of oedema, contractile function, and g lobal gadolin ium 
enhancement burden beyond 3 months of recovery. Cardiovascu lar magnetic resonance imaging 
findings were mild and consistent with 'classical myocarditis' . The short-term clin ica l course and 
outcomes were favourable. Although a l l  patients showed rapid cl in ical improvement, many had 
persistent cardiac magnetic resonance imaging findings at follow-up. 

Simi lar findings of recovery of cl inica l parameters and persistent (not increasing) global gadol in ium 
enhancement on fol low-up imaging was reported by another (smal ler) 7 studies52-58• 

Overal l ,  the results of these 5 long-term non comparative studies suggest for myocarditis associated with 
SARS-CoV-2 mRNA vaccination favourable cl in ica l course and outcomes. 

Systematic Reviews, Expert Opinions 

In the largest review published to date, Pillay et a l59 included a total of 46 studies to assess incidence 
rates and risk factors for myocarditis and pericarditis after use of mRNA vaccination against COVID-19, 
cl in ical presentation, short-term and longer-term outcomes of cases (�4 weeks), and proposed 
mechanisms. With respect to case characteristics and short-term clinical course, authors found that most 
(�84%) patients with myocarditis were admitted to hospital with few admitted to ICU (five of 49 patients 
with data);  the average length of hospital stay was 2 to 4 days. Non-steroidal anti-inflammatory drugs 
were most often used as treatment for myocarditis; other interventions included bisoprolol, ramipril, 
colchicine, famotidine, steroids (for myocard itis), and intravenous immune globulin (for myopericarditis) . 
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For pericarditis, hospital admission rates varied (35% and 73% reported in 2 series with a total of 59 
cases); one series (n = 37) reported 3% admitted to ICU and one day for median length of stay. One 
series (n = 37) reported no fatalities, and a larger study of unconfirmed cases (n = 4250) reported 15 

deaths (0.4%). For long term outcomes, authors acknowledged the limited data available at the time they 
conducted the analysis and concluded that long term follow-up of patients with myocarditis is needed to 

better understand the natural history including disease recurrence. 

Rapporteur assessment comment: 

The results of this study reviewing 46 studies showed at short-term (<4 weeks) that patients with 

myocarditis after COVID-19 mRNA vaccination had an average length of hospital stay of 2 to 4 days and that 

non-steroidal anti-inflammatory drugs were most often used as treatment for myocarditis. For long term 
outcomes (≥4 weeks) there was limited data available which is needed to better understand the clinical 
course of myocarditis after COVID-19 mRNA vaccination. 

In the DSRU (Lane et al)6° systematic review of spontaneously reported data from the UK, Europe and 
the USA and of the scientific literature authors analysed 18,204 myocarditis and pericarditis events 
submitted to the UK, USA and EU/EEA regulators by mid-March 2022. In review of fatalities, authors 
found 4 fatalities in the UK (0.25% of all spontaneous reports), 62 in the USA (1.3% of all reports) and 
56 in the EU/EEA (0.6% of all reports). Where age of fatal cases was reported (EudraVigilance and VAERS 
databases only), 85.83% (n=103) of fatal cases overall were aged 18 years or older. Five cases (4.17%) 
were aged under 18 years; all were myocarditis events (6.41% of all fatal myocarditis events reported). 
All fatal cases of pericarditis reported to EudraVigilance and VAERS were aged 18 years or older. In 
literature, 0.22% (n=30) myocarditis or pericarditis events had a fatal outcome (range 0.41%-45.85%). 

Rapporteur assessment comment: 

This study reported a total of 122 (0.7%) fatalities out of 18,204 spontaneously reported myocarditis and 
pericarditis events after mRNA COVID-19 vaccines in the UK, US and EU. In literature, myocarditis or 
pericarditis events with fatal outcome seem to range from 0.4%-45.9%. 

Matar et a16' conducted a systematic review and meta-analysis to evaluate the clinical characteristics of 
patients (>18 years) with myocarditis following COVID-19 vaccination. Seventy-five unique studies 
(patient n=188, 89.4% male, mean age 18-67 years) were included. Eighty-six patients had Moderna 
vaccines while one hundred and 2 patients had Pfizer-BioNTech vaccines. The most common presenting 
symptoms were chest pain (34.5%), fever (17.1%), myalgia (12.4%), and chills (12.1%). The most 
common radiologic findings were ST-related changes on an ECG (58.7%) and hypokinesia on CMR 
imaging or echocardiography (50.7%). LVEF was measured in 167 patients at the time of admission with 
either echocardiogram or CMR imaging, of which 40 (23.7%) patients had LVEF <50%. Laboratory 
findings included elevated Troponin I levels (81.7%) and elevated CRP (71.5%). The length of hospital 
stay was an average of 3.598 days. Seven patients were admitted to the ICU. The most common 
treatment modality was non-steroid anti-inflammatory drugs (36.6%) followed by colchicine (28.5%). 
Only one patient required supplemental oxygen therapy. Additionally, none of the patients required 
mechanical circulatory support. One patient died due to cardiogenic shock. 

Rapporteur assessment comment: 
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For pericarditis, hospital admission rates varied (35% and 73% reported in 2 series with a tota l of 59 
cases); one series (n = 37) reported 3% admitted to ICU and one day for median length of stay. One 
series (n = 37) reported no fata l ities, and a larger study of unconfirmed cases (n = 4250) reported 15 
deaths (0.4%). For long term outcomes, authors acknowledged the l imited data avai lable at the time they 
conducted the analysis and concluded that long term follow-up of patients with myocarditis is needed to 
better understand the natural history including disease recurrence. 

Rapporteur assessment comment: 

The results of this study reviewing 46 studies showed at short-term (<4 weeks) that patients with 
myocarditis after COVID-19 mRNA vaccination had an average length of hospita l stay of 2 to 4 days and that 
non-steroidal anti-inflammatory drugs were most often used as treatment for myocarditis. For long term 
outcomes (�4 weeks) there was l imited data ava i lable which is needed to better understand the cl inical 
course of myocarditis after COVID-19 mRNA vaccination .  

In the DSRU (Lane et al)60 systematic review of spontaneously reported data from the UK, Europe and 
the USA and of the scientific l iterature authors analysed 18,204 myocarditis and pericard itis events 
submitted to the UK, USA and EU/EEA regu lators by mid-March 2022 . In review of fata l ities, authors 
found 4 fatalities in the UK (0.25% of a l l  spontaneous reports), 62 in the USA (1 .3% of a l l  reports) and 
56 in the EU/EEA (0.6% of al l  reports). Where age of fatal cases was reported (EudraVigi lance and VAERS 
databases only), 85 .83% (n= l03) of fatal cases overal l  were aged 18 years or older. Five cases (4. 17%) 
were aged under 18 years; all were myocarditis events (6.41% of all fatal myocarditis events reported). 
All fata l cases of pericarditis reported to EudraVigi lance and VAERS were aged 18 years or older. In 
literature, 0 .22% (n=30) myocarditis or pericarditis events had a fata l outcome (range 0.41%-45 .85%). 

Rapporteur assessment comment: 

This study reported a tota l of 122 (0. 7%) fata l ities out of 18,204 spontaneously reported myocarditis and 
pericarditis events after mRNA COVID-19 vaccines in the UK, US and EU. In l iterature, myocarditis or 
pericarditis events with fata l outcome seem to range from 0.4%-45.9%. 

Matar et al61 conducted a systematic review and meta-ana lysis to eva luate the cl in ical characteristics of 
patients ( > 18 years) with myocarditis fol lowing COVID-19 vaccination . Seventy-five unique studies 
(patient n= 188, 89.4% male, mean age 18-67 years) were included . Eighty-six patients had Moderna 
vaccines whi le one hundred and 2 patients had Pfizer-BioNTech vaccines. The most common presenting 
symptoms were chest pain (34. 5%), fever (17 . 1%), myalgia (12 .4%), and chi l ls (12 . 1%). The most 
common rad iologic findings were ST-related changes on an ECG (58.7%) and hypokinesia on CMR 
imaging or echocard iography (50.7%). LVEF was measured in 167 patients at the time of admission with 
either echocardiogram or CMR imaging, of which 40 (23. 7%) patients had LVEF <50%. Laboratory 
findings included elevated Troponin I levels (81.7%) and elevated CRP (71.5%).  The length of hospital 
stay was an average of 3 . 598 days. Seven patients were admitted to the ICU. The most common 
treatment modality was non-steroid anti-inflammatory drugs (36.6%) fol lowed by colchicine (28.5%). 
Only one patient required supplementa l oxygen therapy. Additionally, none of the patients required 
mechanical circulatory support. One patient died due to cardiogenic shock. 

I Rapporteur assessment comment: 
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This review of 75 studies (188 patients) showed that patients with myocarditis after COVID-19 mRNA 
vaccination had an average length of hospital stay of 3.6 days and that non-steroidal anti-inflammatory 
drugs were most often used as treatment for myocarditis followed by colchicine. 

Yasuhara et a162 conducted a systematic review and meta-analysis of 23 studies, including 854 patients 
aged 12 to 20 years with vaccine-associated myopericarditis (mean age, 15.9 [95% CI: 15.5-16.2] 

years). Most patients (84.4% [95% CI: 80.5%-88.3%] of patients) had preserved LV function. Of the 
15.6% (95% CI: 11.7%-19.5%) of patients with LV systolic dysfunction (LVEF <55%), most (14.1% 

[95% CI: 10.2%-18.1%]) were mild (ie, LVEF 45%-54%), and only 1.3% (95% CI: 0%-2.6%) of 
patients had severe LV systolic dysfunction (ie, LVEF<35°/0). CMR imaging revealed LGE in 87.2% (95% 

CI: 79.8%-94.7%) of patients. Although 92.6% (95% CI: 87.8%-97.3%) of patients were hospitalised 
and 23.2% (95% CI: 11.7%-34.7%) of patients required ICU admission, inotropes were used in only 

1.3% (95% CI: 0%-2.7%) of patients, no patients died or required mechanical support, and the hospital 
length of stay was 2.8 (95% CI: 2.1-3.5) days. 

Rapporteur assessment comment: 

This review of 23 studies (854 patients aged 12 to 20 years with vaccine-associated myopericarditis) 

reported that 92.6% (95% CI: 87.8%-97.3%) of the patients were hospitalised and 23.2% (95% CI: 
11.7%-34.7%) of the patients required intensive care unit admission, no patients died or required 
mechanical support, and the mean hospital length of stay was 2.8 (95% CI: 2.1-3.5) days. 

In the systematic review by Woo et a163 of 74 patients with myocarditis, clinical manifestations, diagnostic 
findings, and outcomes were analysed. Most patients were male (94.6%), and the median age (range) 

was 17.6 (14-70) years. Patients who received the BNT162b2 (n=58, 78.4%) vaccine presented fewer 
systemic symptoms and LV dysfunction than mRNA-1273 recipients. Although patients under 20 years 

experienced more fever and myalgia, they had better EF and less prominent myocardial inflammation in 
MRI than older patients. The clinical course of all patients was favourable without mortality, and one-third 
of patients resolved with conservative care alone. Risk factor analyses revealed that patients with 
gastrointestinal symptoms required intensive care (OR: 20.3, 95% CI: 1.90-217, p=0.013). However, 

patients with gastrointestinal symptoms received more intensive care, and a significant proportion of 
patients recovered with conservative management. 

Rapporteur assessment comment: 

This study reviewing 74 patients with myocarditis after COVID-19 mRNA vaccination showed that the 
clinical course of all patients with a median age 17.6 years (range 14-70 year) was favourable without 
fatal outcome. 

The MAH concludes, by all reports, that the expert consensus is that COVID-19 vaccine-associated 
myocarditis has a milder presentation, a higher recovery rate, and lower mortality compared with 
myocarditis of other causes.30, 64-67 

Rapporteur assessment comment: 
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This review of 75 studies (188 patients) showed that patients with myocarditis after COVID-19 mRNA 
vaccination had an average length of hospital stay of 3.6 days and that non-steroidal anti-inflammatory 
drugs were most often used as treatment for myocarditis fol lowed by colchicine. 

Yasuhara et al62 conducted a systematic review and meta-ana lysis of 23 studies, including 854 patients 
aged 12 to 20 years with vaccine-associated myopericarditis (mean age, 15 .9  [95% CI : 15 . 5-16.2] 
years) . Most patients (84.4% [95% CI : 80.5%-88.3%] of patients) had preserved LV function . Of the 
15 .6% (95% CI : 1 1 . 7%-19. 5%) of patients with LV systolic dysfunction (LVEF <55%), most (14 . 1% 
[95% CI : 10 .2%-18. 1%]) were mi ld (ie, LVEF 45%-54%), and only 1 .3% (95% CI : 0%-2.6%) of 
patients had severe LV systol ic dysfunction (ie, LVEF<35%). CMR imaging revealed LGE in 87.2% (95% 
CI : 79.8%-94.7%) of patients. Although 92.6% (95% CI : 87.8%-97.3%) of patients were hospitalised 
and 23 .2% (95% CI : 1 1 . 7%-34.7%) of patients required ICU admission, inotropes were used in only 
1.3% (95% CI : 0%-2.7%) of patients, no patients d ied or requ ired mechan ical support, and the hospital 
length of stay was 2 .8 (95% CI : 2 . 1-3.5) days. 

Rapporteur assessment comment: 

This review of 23 studies (854 patients aged 12 to 20 years with vaccine-associated myopericarditis) 
reported that 92.6% (95% CI : 87.8%-97.3%) of the patients were hospital ised and 23.2% (95% CI : 
1 1 . 7%-34.7%) of the patients required intensive care un it admission, no patients died or required 
mechanical support, and the mean hospital length of stay was 2 .8 (95% CI: 2 . 1 -3.5) days. 

In the systematic review by Woo et al63 of 74 patients with myocarditis, cl in ical manifestations, diagnostic 
findings, and outcomes were analysed.  Most patients were male (94.6%), and the median age (range) 
was 17.6 (14-70) years. Patients who received the BNT162b2 (n=58, 78.4%) vaccine presented fewer 
systemic symptoms and LV dysfunction than mRNA-1273 recipients. Although patients under 20 years 
experienced more fever and myalgia, they had better EF and less prominent myocardial i nflammation in 
MRI than older patients. The cl in ica l course of a l l  patients was favourable without mortal ity, and one-third 
of patients resolved with conservative care alone. Risk factor analyses revealed that patients with 
gastrointestinal symptoms required intensive care (OR: 20.3, 95% CI : 1 . 90-217, p=0.013) .  However, 
patients with gastrointestinal symptoms received more intensive care, and a sign ificant proportion of 
patients recovered with conservative management. 

Rapporteur assessment comment: 

This study reviewing 74 patients with myocarditis after COVID-19 mRNA vaccination showed that the 
c l in ical course of a l l  patients with a median age 17 .6 years (range 14-70 year) was favourable without 
fatal outcome. 

The MAH concludes, by a l l  reports, that the expert consensus is that COVID-19 vaccine-associated 
myocarditis has a mi lder presentation, a higher recovery rate, and lower mortality compared with 
myocarditis of other causes.30, 64-67 

I Rapporteur assessment comment: 
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MAH's conclusion is endorsed that the expert consensus suggest that COVID-19 vaccine-associated 
myocarditis has a milder presentation, a higher recovery rate, and lower mortality compared with 
myocarditis of other causes. 

Data from MAH Non-interventional and Low-interventional PASS 

This is a summary of available information on post-vaccination myocarditis and pericarditis collected in 
Pfizer's post-marketing non-interventional and low-interventional studies. The MAH is conducting 7 non-

interventional and 1 low-interventional PASS that include myocarditis and/or pericarditis study endpoints, 
including 3 primary data collection studies and 5 secondary data collection studies (Table 1; not 

reproduced here). Five of the studies will include follow-up of the cases, e.g., with CMR imaging, to 
evaluate the clinical course/sequalae of disease. 

Of these 8 studies, data on myocarditis/pericarditis are available for 6 studies (the other 2 studies, 

C4591011 and C4591038, are still planned and do not have interim analyses at this time). While 5 of the 
studies have identified myocarditis and/or pericarditis cases, these outcomes were rare and rates in the 

study populations were low. Data on the clinical course/sequalae of the disease are not yet available. 
Please see below for a summary of preliminary results (not reproduced here) for myocarditis/pericarditis 
available to date by study. 

Rapporteur assessment comment: 

Data on myocarditis/pericarditis were available for 5 of the 8 Comirnaty PASSs that include 
myocarditis/pericarditis endpoints: myocarditis/pericarditis outcomes were rare, rates in the study 
populations were low and data on the clinical course/sequalae of myocarditis/pericarditis are not yet 

available. 

Post-marketing Data 

Post-marketing Exposure 

From the receipt of the first temporary authorisation for emergency supply on 01 Dec 2020 through 18 
Dec 2022, approximately 4,369,782,515 doses of BNT162b2 were shipped from BioNTech and Pfizer 
worldwide. 

Post-authorisation data for Myocarditis and Pericarditis 

Myocarditis and pericarditis are considered important identified risks for BNT162 vaccine (including 

variants) and included and described accordingly in the vaccine RMP and aggregate safety reports. 
Cumulatively, there were 22,221 cases of myocarditis and pericarditis: 13,619 cases reported myocarditis 
and 10,725 cases reported pericarditis (in 2123 of these 22,221 cases, the subjects developed both 

myocarditis and pericarditis). As described in the PSUR, whereas the most commonly reported outcome 
being recovered' is reassuring, it is notable that a large proportion of the cases (approx. 30%) did not 

report an event outcome. In view of the known limitations of the post-marketing data, the limited follow-
up the vaccine cases receive (reference to PSUR 3 - Appendix 6A; not reproduced here), a meaningful 
assessment of the myocarditis clinical course and outcomes is precluded and its value is significantly 
undermined by the availability of larger and better structured data from pharmacoepidemiologic and 

populational studies as provided above. 

Rapporteur assessment comment: 
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MAH's conclusion is endorsed that the expert consensus suggest that COVID-19 vaccine-associated 
myocarditis has a milder presentation, a higher recovery rate, and lower morta l ity compared with 
myocarditis of other causes. 

Data from MAH Non-interventional and Low-interventional PASS 

This is a summary of avai lable information on post-vaccination myocarditis and pericarditis col lected in  
Pfizer's post-marketing non-interventional and low-interventiona l studies. The MAH is conducting 7 non­
interventiona l and 1 low-interventional PASS that include myocarditis and/or pericarditis study endpoints, 
including 3 primary data col lection studies and 5 secondary data col lection studies (Table 1; not 
reproduced here). Five of the studies wi l l  include fol low-up of the cases, e .g . ,  with CMR imaging, to 
evaluate the cl in ical  course/sequalae of d isease. 

Of these 8 studies, data on myocarditis/pericarditis are available for 6 studies (the other 2 studies, 
C4591011  and C4591038, are sti l l  planned and do not have interim analyses at this time) . While 5 of the 
studies have identified myocarditis and/or pericarditis cases, these outcomes were rare and rates in the 
study populations were low. Data on the clinical course/sequalae of the disease are not yet avai lable. 
Please see below for a summary of prel iminary results (not reproduced here) for myocarditis/pericarditis 
avai lable to date by study. 

Rapporteur assessment comment: 

Data on myocarditis/pericarditis were available for 5 of the 8 Comirnaty PASSs that include 
myocarditis/pericarditis endpoints : myocard itis/pericarditis outcomes were rare, rates in the study 
populations were low and data on the cl inical course/sequalae of myocarditis/pericarditis are not yet 
available. 

Post-marketing Data 

Post-marketing Exposure 

From the receipt of the first temporary authorisation for emergency supply on 01 Dec 2020 through 18 
Dec 2022, approximately 4,369,782,515  doses of BNT162b2 were shipped from BioNTech and Pfizer 
worldwide. 

Post-authorisation data for Myocarditis and Pericarditis 

Myocarditis and pericarditis are considered important identified risks for BNT162 vaccine (including 
variants) and included and described accord ingly in the vaccine RMP and aggregate safety reports. 
Cumulatively, there were 22,221 cases of myocarditis and pericarditis :  13,619 cases reported myocarditis 
and 10,725 cases reported pericarditis (in 2123 of these 22,221 cases, the subjects developed both 
myocarditis and pericarditis) . As described in the PSUR, whereas the most commonly reported outcome 
being 'recovered' is reassuring, it is notable that a large proportion of the cases (approx. 30%) did not 
report an event outcome. In view of the known l imitations of the post-marketing data, the l imited fol low­
up the vaccine cases receive (reference to PSUR 3 - Appendix 6A; not reproduced here), a meaningful 
assessment of the myocarditis cl inical course and outcomes is precluded and its value is significantly 
undermined by the avai labi l ity of larger and better structured data from pharmacoepidemiologic and 
populational studies as provided above. 
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Cumulatively, there were 13,619 cases reporting myocarditis and 10,725 cases reporting pericarditis. In 
2,123 of these cases, both myocarditis and pericarditis was reported. 

Post-marketing reports have been assessed in subsequent (M)SSRs and PSUSAs. 

Safety Database Review of Fatal Myocarditis/Pericarditis Events 

Methodology 

MAH's global safety database contains cases of AEs reported spontaneously to MAH, cases reported by 
the Health Authorities, cases published in the medical literature, cases from MAH-sponsored marketing 

programmes, non-interventional studies, and cases of serious adverse events (SAEs) reported from 
clinical studies regardless of causality. 

A cumulative search for all BNT162 cases reporting MedDRA PTs included in Non-infectious 

myocarditis/pericarditis narrow scope and reporting a relevant event clinical outcome as fatal until 31 Jan 
2023 was performed. 

Results 

The safety database search retrieved a total of 267 cases reporting a myocarditis/pericarditis fatal 

outcome (Table 2; partially reproduced here). 

sTablc 2. -> Cases.Reporting.Myocarditis/PericarditisTatal.Outconte.0 

Patient Characteristics.(26 7 Tases)O .N umberofCaseso Percen tolo la 
Genderµ Femaleµ 80µ 30,00 

Male •' 177µ 66.3µ 
No•dataµ 10c 3.7c 

Age¶ 
¶ 
Min•6•years¶ 
Max•96•years¶ 
Mean•=.55.9¶ 
Medians•-r-59,011 
Standard' 
Deviation" 77.37µ 

6 months-5 yearsc 0µ 0µ 
5-11 yearsc 3a 1.10 

12-15 years° 70 2.60 
16-17 yearsc is 0,7o 

18-24 years° 140 5,1 c 

25-29 years° 17µ 6.4c 
30-39-yearsc 190 7.1c 

>..40.years0 1830 685O 
--of.which,•>6.5.yearsc 1030 38,60 
-13Pwhich, ->8.5yearsc 20µ 7,5c 
Unlmownc -r-) t: 8,2µ 

Dos e .N.r.mberri Dose•ic 64µ 24.00 
Dose•2µ 100µ 37.5c 
Dose•3µ 62µ 23,2c 
Dose -40 10µ 3,7c 

Dose•5µ lc 0,4µ 
Unknownta 360 13.5µ 

D 

D 

The majority (177 [66.3%]) were reported in males and concerned patients of older age (median age 59 

years); there was no case reported in patients younger than 5 years. Two thirds of the cases were 
medically confirmed (186 [69.7%]) and more than half of the cases (146 [54.7%]) had a medical history 
present. Most of the cases were reported from Japan and Germany (61 [22.8%] and 54 [20.2%] 
respectively) and were reported between the third quarter of 2021 and first quarter of 2022. 

In a total of 146 cases, a medical history was present, most frequently coded to MedDRA SOCs Vascular 
disorders (50), Cardiac disorders (44), and Metabolism and nutrition disorders (40); the most frequently 

reported medical history PTs (>5 cases) were: hypertension (43), diabetes mellitus, obesity (12 each), 
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Cumulatively, there were 13,619 cases reporting myocarditis and 10,725 cases reporting pericarditis. In 

2, 1 23 of these cases, both myocarditis and pericarditis was reported . 

Post-marketing reports have been assessed in subsequent (M)SSRs and PSUSAs. 

Safety Database Review of Fatal Myocarditis/Pericarditis Events 

Methodology 

MAH's g lobal safety database contains cases of AEs reported spontaneously to MAH, cases reported by 

the Health Authorities, cases publ ished in the medical l iterature, cases from MAH-sponsored marketing 

programmes, non-interventional studies, and cases of serious adverse events (SAEs) reported from 

cl in ical studies regardless of causal ity. 

A cumulative search for a l l  BNT162 cases reporting MedDRA PTs included in Non-infectious 

myocarditis/pericarditis narrow scope and reporting a relevant event cl inical outcome as fatal until 31 Jan 

2023 was performed . 

Results 

The safety database search retrieved a tota l of 267 cases reporting a myocarditis/pericarditis fatal 

outcome (Table 2 ;  partial ly reproduced here). 

•Tablt°l. ➔ Cases ·Reporting·Myocarditis/Pericarditis·Fatal·Outcome•a 
Patien.t·Characteristics ·(267 ·cases )o Nuniber•of-Caseso Percen.t·%·o 

Gendero Femaleo son 3 0.0n 
Malen 1 77n 66.JD 
No·dataa 1 0□ 3 .7□ 

Age,r 6 months-·5 ·yearao oo oa 
,r 5 - 1 1 ·vearso Jr.: uo 
Min ·6-yean1 12-15  ·yearsn 70 2.60 
Max ·96-years1 1 6- 1  7 ·yearso 2□ 0.70 
Mean·=·55.9,r 1 8-24·vearsn 14D 5.20 
Median·=·59.01 25-29·vearsn 1 70 6.4□ 
Standard· 30-39,year■n 1 9D 7.1□ 
Deviation°=°22.37n >·40·yearll'o 1 83□ 68.So 

-·of-which. ·>65 ·vcarsn 1 03D 38 .6D 
- ·of-which. ·>85 ·ycarso 200 7.50 
Unlmowno 220 8.20 

DoseNumbero Dose•lo 640 24.0a 
Dose•2o 1 000 3 7.So 
Dosc·3D 620 23.20 
Dosc·4D 100 3 .7□ 
Dose•So 10  0.4□ 
Unknown□ 36D 1 3 .50 
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The majority (177 [66.3%]) were reported in males and concerned patients of older age (median age 59 

years) ; there was no case reported in patients younger than 5 years. Two thirds of the cases were 

medical ly confirmed (186 [69.7%]) and more than half of the cases (146 [54.7%]) had a medical history 

present. Most of the cases were reported from Japan and Germany (61 [22.8%] and 54 [20.2%] 

respectively) and were reported between the third quarter of 2021 and first quarter of 2022. 

In a total of 146 cases, a medical history was present, most frequently coded to MedDRA socs Vascular 

disorders (50), Cardiac disorders (44), and Metabolism and nutrition disorders (40); the most frequently 

reported medical history PTs (>5 cases) were : hypertension (43), diabetes mel litus, obesity ( 12  each), 
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type 2 diabetes mellitus (10), cardiac failure, chronic obstructive pulmonary disease (9 each), atrial 
fibrillation (8), arteriosclerosis coronary artery, cardiac disorder, COVID-19 (7 each), dyslipidemia (6). 

Cases Reported in Patients Aged <40 Years 

Cumulatively, there were 62 cases that reported a myocarditis/pericarditis event with fatal outcome in 
patients aged less than 40 years; no fatal cases were reported in patients younger than 5 years of age. 

Most of the cases were medically confirmed (45 [72.6%]) or reported a medical history present (32 
[51.6%]). 

A total of 58 cases concerned fatal myocarditis events and 4 concerned fatal pericarditis events. 

Most frequently reported medical histories coded to MedDRA SOCs Respiratory, Thoracic and Mediastinal 

disorders (8), Congenital, familial and genetic disorders (6), Metabolism and nutrition disorders, Social 
circumstances (5 each); the most frequently reported medical history PTs were obesity (4) and asthma 

(2). All the other medical histories were reported 2 times or less. Case and patient characteristics are 
provided in Table 3. 

"Tablel. -- Cases•Reported•MyocarditisiPericarditis.Event.With.Fatal-Outcomelll-
Patients.Aged.Less.Thall.40-Years a 

Patient-Characteristics.(Patient-age<40.years)n Number-of- 
Casesn 

Percenb1/4 . 
(ND-P62)rt 

Genderll 
m 

Females 12m 19.4m 
Malec 49c 79,0D 
No-datac 1m 1.6m 

Dos eNutnber41 
m 

DOse-1D 14m 226zi 
Dose-2m 30m 48.4m 
Dose 3D 9:3 14.5m 
_ lm 1.6m 
Unknownm 8 12.9m 

Mostirequeotly reported PTs 10%. 
of .case "-„ 
—any-event-outcome-11 
D 

MyocarditisD 58m 93.5c 
Pyrexian 15m 24.2c 
Carla c -arrestD 12c 19,3c 
Chest-p.z-,:t. 9:3 14.5m 
Int -.'t ,'hat i : e of vaccine product -,:.:: 9,m 14.5m 
ArrliAti a 7m 11.3m 
Carlo-yes liratory-atrestm 7m 11.3m 
Dyspnoea 7a 113a 

Mos t-froiqu ently-tepotted PTs-(>5- 
cases'''.
- t)n iv-those .eveuts-wit Itthe outcome- 
reported-as fataim 

Myocardthsta 58c 93.5c 
Catdrac-arrestc 9:3 14.5c 
Interchange-ofvacem enroductga 8 12,9m 
Arrhythmia c 7m 11.3m 
Cardio-respuutory-arresto 9,7c 
Chestpainc 60 9.77 
Pulmonary-oedemac 9,7m 

Patienthistorv! 
m 

Present? 32 51.4-m 
Unknowtm 48.4m 

Medically-confumecta YesD 45c 72 c - 
&to 17a 

Top -5-countnes-ofrepottingm Jrpanm llm 17.77 
C:1 many2 9:3 14.5o 

, 70 1 1 30 
Israeli 5m 8,1m 
Canada, -Portugal, -Taiwan,- 
UnitedEingdomu 

3 -(each)c 4.8c 

C 

Upon detailed review of the cases, in 8 (12.9%) cases the myocarditis or pericarditis event was ruled out, 

either in histology or excluded due to presence of myocardial infarction. In 18 (29%) cases there was 
limited information precluding a meaningful assessment of the role of the vaccine in inducing myocarditis 

and its fatal outcome. In another 27 (43.5%) cases, an alternative explanation, either as a predisposing 
medical history, a concurrent condition (e.g. infection), or a very long latency since the vaccine 
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type 2 diabetes mell itus (10), cardiac fa i lure, chronic obstructive pulmonary disease (9 each), atrial 
fibrillation (8), arteriosclerosis coronary artery, cardiac disorder, COVID-19 (7 each), dyslipidemia (6).  

Cases Reported in Patients Aged <40 Years 

Cumulatively, there were 62 cases that reported a myocarditis/pericarditis event with fatal outcome in  
patients aged less than 40  years; no  fatal cases were reported in  patients younger than 5 years of  age. 

Most of the cases were medica l ly confirmed (45 [72.6%]) or reported a medical h istory present (32 
[ 5 1 . 6%]) .  

A tota l of 58 cases concerned fatal myocarditis events and 4 concerned fatal pericarditis events. 

Most frequently reported medical histories coded to MedDRA socs Respiratory, Thoracic and Mediastinal  
disorders (8), Congenita l, famil ial and genetic disorders (6), Metabolism and nutrition disorders, Social 
ci rcumstances (5 each);  the most frequently reported medical h istory PTs were obesity (4) and asthma 
(2). All the other medical histories were reported 2 times or less. Case and patient characteristics are 
provided in Table 3 .  

"Table"3. ➔ Cases·Reported·Myocarditis/Pericarditb·Event·Witlt·Fatal-Outcome·in· 
Patients ·Aged ·Less·Than ·40·Yearsa 

Patient-Characteristics·(Patient·age<40·years)o Number-of· Percent·ll,i>· 
Caseso (1"'=!'62)o 

Gende� Femaleo 12D 19.4::i 
0 Male::i 490 79.� 

No·dataa lD 1 .60 
Dose·Nutnbe� Dose-lo 14D 22.6:J 
0 Dose·2o 300 48.4□ 

Dose·3o 9D 14.50 
Dose·4o to 1 .60 
Unknov.110 Sa 12.9::i 

Mo11t·frequently-reported PT11{".lO%· Myocarditiso 580 93.50 
of-ca5eg)'i Pvrexiao 150 24.lo 
-·any·event·oulcome-"l Cardiac ·arrest:::J 120 19.30 
::i Chest-pain.a 9D 14.5IJ 

Interchan2e ·of·vaccine·productll0 9D 14.50 
ArrhythmiaIJ 7o 1 1.3:J 
Cardio-resoiratorv ·erre11to 7IJ 1 1 .3D 
Dvsoooean 7o 1 1.3::i 

Moet·frequElJtly·reported PTe-(>5 · Mvocarditisa 580 93.50 
cases)1 Cardiac·arrest:::J 9D 14.50 
-·ooly· those-events·with·the·outcome· Interchange ·ofvaccine ·productsa 8D 12.9D 
reported-as fatal ·n Arrhythmia-a 7n l l .3IJ 

Cardio-respiratorv·arrest::l 6a 9.70 
Chest·paina 6o 9.7:J 
Pulmonarv·oedemaa (,o 9.70 

Patient-history� Pre11entn 32D 5 1 .60 
0 Unknownrr 30D 48.4D 
Medically-confl.mledrr Yeso 45a 72.&;J 

NCO 1 7n 27.4□ 
Top ·5 ·countries ofreportingo JapanJJ l ln 17.7a 

Oermanvo 9D 14.5::i 
US::i 7o 1 1 .30 
Israela 5D 8.10 
Canada, ·Portugal, -Taiwan,· 3 -(each):! 4.8:'.! 
UnitedKingdoma 
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Upon detai led review of the cases, i n  8 (12 .9%) cases the myocarditis or pericarditis event was ru led out, 
either in histology or excluded due to presence of myocardial infarction.  In 18 (29%) cases there was 
l imited information precluding a meaningfu l assessment of the role of the vaccine in inducing myocarditis 
and its fatal outcome. In another 27 (43. 5%) cases, an alternative explanation, either as a predisposing 
medical h istory, a concurrent condition (e.g.  infection), or a very long latency since the vaccine 
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administration to the event occurrence, thus making the role of the vaccine in inducing the fatal 
myocarditis unlikely. 

In the 9 (14.5%) remaining cases (case numbers 
, the 

role of the vaccine in the development of myocarditis could not be ruled out. Six of the 9 remaining cases 
concerned patients aged between 26 and 34 years, and 8 of 9 were male patients. A detailed case by 

case review of all the 62 cases reporting fatal myocarditis or pericarditis events in patients younger than 
40 years of age is provided in Appendix 2 (see below in comment box). 

Rapporteur assessment comment: 

Please refer regarding the assessment of the 62 fatal myocarditis/pericarditis cases to the PRAC 
Rapporteur's comments in: 

fl

Append ix2%20Myo 
carditis.docx 

In persons 6 months - <5 years, there were no fatal myocarditis/pericarditis cases. 

In persons aged 5-11 years, there were 3 myocarditis cases of which in 1 case (BC level 1) fatal outcome 
is considered possible related to Comirnaty and 2 cases (BC level 1;3) are considered unassessable or 

fatal outcome is unlikely related to Comirnaty. 

In persons aged 12-15 years, there were 7 myocarditis cases (BC level 1;3;4;5) which are considered 
unassessable or fatal outcome is unlikely related to Comirnaty. 

In persons aged 16-17 years, there were 2 myocarditis cases (BC level 1) which are considered 
unassessable or fatal outcome is unlikely related to Comirnaty. 

In persons aged 18-24 years, there were 13 myocarditis cases of which in 2 cases (both BC level 1) fatal 

outcome is considered possible related to Comirnaty and 11 cases (BC level 1;2;4;5) are considered 

unassessable, unclassified or fatal outcome is unlikely related to Comirnaty. There was 1 pericarditis case 
(BC level 5) which is considered unassessable. 

In persons aged 25-29 years, there were 16 myocarditis cases of which in 5 cases (four BC level 1 and 

one BC level 2) fatal outcome is considered possible related to Comirnaty and 11 cases (BC level 1;4;5) 
are considered unassessable, unclassified or fatal outcome is unlikely related to Comirnaty. There was 1 
pericarditis case (BC level 2) in which fatal outcome is considered unlikely related to Comirnaty. 

In persons aged 30-39 years, there were 17 myocarditis cases of which in 2 cases (both BC level 1) fatal 

outcome is considered possible related to Comirnaty and 15 cases (BC level 1;2;4;5) are considered 

unassessable or fatal outcome is unlikely related to Comirnaty. There was 1 pericarditis case (BC level 5) 
and 1 myopericarditis case (BC level 4) which are both considered unassessable. 

In total, in persons <40 years, in 10 myocarditis cases (16.1%) of the 62 myocarditis/pericarditis cases 
fatal outcome is considered possible related to Comirnaty. 

Cases Reported in Patients Aged 40 Years or Older, Including Age Unknown 
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administration to the event occurrence, thus making the role of the vaccine in  inducing the fata l 
myocard itis un l ikely. 

In the 9 (14 .5%) remain ing cases (case numbers 
, the 

role of the vaccine in the development of myocarditis could not be ru led out. Six of the 9 remaining cases 
concerned patients aged between 26 and 34 years, and 8 of 9 were male patients. A detai led case by 
case review of al l  the 62 cases reporting fata l myocarditis or pericarditis events in patients younger than 
40 years of age is provided in Appendix 2 (see below in comment box) . 

Rapporteur assessment comment: 

Please refer regarding the assessment of the 62 fata l myocarditis/pericarditis cases to the PRAC 
Rapporteur's comments i n :  

Append ix2%20Myo 
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In persons 6 months - < 5  years, there were no fata l myocarditis/pericarditis cases. 

In persons aged 5- 1 1  years, there were 3 myocard itis cases of which in 1 case (BC level 1) fatal outcome 
is considered possible related to Comirnaty and 2 cases (BC level 1 ; 3) are considered unassessable or 
fatal outcome is un l ikely related to Comirnaty. 

In persons aged 12-15  years, there were 7 myocarditis cases (BC level 1 ; 3 ;4 ;5) which are considered 
unassessable or fatal outcome is un l ikely related to Comirnaty. 

In persons aged 16-17 years, there were 2 myocarditis cases (BC level 1) which are considered 
unassessable or fatal outcome is un l ikely related to Comirnaty. 

In persons aged 18-24 years, there were 13 myocarditis cases of which in 2 cases (both BC level 1) fata l 
outcome is considered possible related to Comirnaty and 1 1  cases (BC level 1 ; 2;4; 5) are considered 
unassessable, unclassified or fata l outcome is un l ikely related to Comirnaty. There was 1 pericard itis case 
(BC level 5) which is considered unassessable. 

In persons aged 25-29 years, there were 16 myocarditis cases of which in  5 cases (four BC level 1 and 
one BC level 2) fata l outcome is considered possible related to Comirnaty and 11 cases (BC level 1 ;4;5)  
are considered unassessable, unclassified or fata l outcome is unl ikely related to Comirnaty. There was 1 
pericarditis case (BC level 2) i n  which fata l outcome is considered un l ikely related to Comirnaty. 

In persons aged 30-39 years, there were 17 myocarditis cases of which in 2 cases (both BC level 1) fata l 
outcome is considered possible related to Comirnaty and 1 5  cases (BC level 1 ; 2;4; 5) are considered 
unassessable or fatal outcome is un l ikely related to Comirnaty. There was 1 pericarditis case (BC level 5) 
and 1 myopericarditis case (BC level 4) which are both considered unassessable. 

In tota l, in persons <40 years, in  10 myocard itis cases (16 . 1%) of the 62 myocarditis/pericarditis cases 
fatal outcome is considered possible related to Comirnaty. 

Cases Reported in Patients Aged 40 Years or Older, Including Age Unknown 
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Of the total 267 cases reporting fatal myocarditis or pericarditis events, 205 cases reported a patient 
aged 40 years or older (including age unknown [22]). Most of the cases were medically confirmed (141 
[68.8%]) or reported a medical history present (114 [55.6%]). 

A total of 171 cases concerned fatal myocarditis events and 36 concerned fatal pericarditis events (2 
cases reported both myocarditis and pericarditis events). 

Most frequently reported medical histories coded to MedDRA SOCs Vascular disorders (47), Cardiac 
disorders (42), and Metabolism and nutrition disorders (35); the most frequently reported medical history 
PTs were hypertension (41), diabetes mellitus (12), Type 2 diabetes mellitus (10), cardiac failure, chronic 

obstructive pulmonary disorder (9 each), atrial fibrillation and obesity (8 each). Case and patient 
characteristics are provided in Table 4 (not reproduced here). 

Upon detailed review of the cases, in 36 (17.6%) cases the myocarditis or pericarditis event was ruled 

out, either in histology or excluded due to presence of myocardial infarction. In 71 (34.6%) cases there 
was limited information precluding a meaningful assessment of the role of the vaccine in inducing 

myocarditis and its fatal outcome. 

In another 88 (42.9%) cases, there was an alternative explanation, either as a predisposing medical 
history, pre-existing cardiac injury, a concurrent condition (e.g., infection), or a very long latency since 

the vaccine administration to the event occurrence, thus making the role of the vaccine in inducing the 
fatal myocarditis unlikely. These cases concerned older patients (median age 72 years; with 13 cases 

reported in patients ≥85 years of age), with more relevant cardiovascular and metabolic medical histories 
and higher proportion of non-cardiac co-reported events. 

In the 10 (4.9%) remaining cases, the role of the vaccine could not be ruled out. Eight of the 10 cases 
were reported from Japan, and 6 were patients of male gender. Three patients were aged 46 years or 
less, and 4 patients were aged 65 years or more. 

In 4 of these cases, the event and outcome occurred during or following medical care. In 2 cases 
JP], [JP]), patients were admitted to hospital due to non-specific 

symptoms and experienced the events during hospitalisation. 

1. In the first case [JP], literature case), the 61-year-old female patient with no 
remarkable history experienced non-specific symptoms (fever, malaise) 3 days after receipt of 
the first dose and was admitted to the hospital; the only notable finding was an elevated CK at 
admission. On the third day in the hospital, patient developed abrupt elevation of CK and CK MB 
and experienced cardiogenic shock with pulseless electrical activity. The patient received 
resuscitation and advanced life support measures, but cardiac function did not recover and 
patient died after 10 days. The EMB performed before death showed no evidence of myocarditis; 
therefore, cardiopulmonary arrest due to arrhythmic mitral valve prolapse was considered a 
possible differential diagnosis. However, the autopsy revealed extensive necrosis, with severe 
inflammatory cell infiltration and oedema. The inflammatory infiltrates adjacent to the damaged 
cardiomyocytes were predominantly lymphocytes, macrophages, neutrophiles (eosinophils rare, 
giant cells absent). CBN was absent. There was slight fibrosis predominantly in the perivascular 
area, which might suggest presence of certain cardiac risk factor. The lesions had focal, 
geographical, and transmural distribution, in part, and affected throughout the myocardial layer; 
lesions in the conduction system were present, yet infiltrates were milder. Mild fibrosis and slight 
infiltration of lymphocytes and macrophages were observed in the epicardium, confirming the 
diagnosis of pericarditis. The authors commented that the presence of the fibrosis indicated that 
the patient had an arrhythmogenic substrate and was more susceptible to fatal arrhythmias, and 
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Of the tota l 267 cases reporting fatal myocarditis or pericarditis events, 205 cases reported a patient 

aged 40 years or older ( including age unknown [22]) .  Most of the cases were medical ly confirmed ( 141 

[68.8%]) or reported a medical history present ( 1 14 [55.6%]).  

A tota l of 171 cases concerned fata l myocarditis events and 36 concerned fata l pericarditis events (2 

cases reported both myocarditis and pericarditis events) . 

Most frequently reported medical histories coded to MedDRA socs Vascular disorders (47), Cardiac 

disorders (42), and Metabolism and nutrition disorders (35); the most frequently reported medical history 

PTs were hypertension (41),  diabetes mellitus ( 12),  Type 2 diabetes mellitus (10), cardiac fai lure, chronic 

obstructive pulmonary d isorder (9 each), atrial fibril lation and obesity (8 each).  Case and patient 

characteristics are provided in Table 4 (not reproduced here) . 

Upon detai led review of the cases, i n  36 (17 .6%) cases the myocarditis or pericarditis event was ru led 

out, either in histology or excluded due to presence of myocardial infarction.  In 71 (34.6%) cases there 

was l imited information precluding a meaningful assessment of the role of the vaccine in inducing 

myocarditis and its fata l outcome. 

In another 88 (42.9%) cases, there was an alternative explanation, either as a pred isposing medical 

history, pre-existing cardiac injury, a concurrent condition (e.g . ,  infection), or a very long latency since 

the vaccine administration to the event occurrence, thus making the role of the vaccine in inducing the 

fatal myocarditis un l ikely. These cases concerned older patients (median age 72 years; with 13 cases 

reported in patients � 85 years of age), with more relevant cardiovascu lar and metabolic medical histories 

and higher proportion of non-cardiac co-reported events. 

In the 10 (4.9%) remain ing cases, the role of the vaccine could not be ruled out. Eight of the 10 cases 

were reported from Japan, and 6 were patients of male gender. Three patients were aged 46 years or 

less, and 4 patients were aged 65 years or more. 

In 4 of these cases, the event and outcome occurred during or fol lowing medical care. In 2 cases 

JP], ■•••••• [JP]), patients were admitted to hospital due to non-specific 

symptoms and experienced the events during hospita l isation . 

1 .  I n  the first case [JP], literature case), the 61 -year-old female patient with no 

remarkable history experienced non-specific symptoms (fever, malaise) 3 days after receipt of 

the first dose and was admitted to the hospita l ;  the only notable finding was an elevated CK at 

admission.  On the third day in the hospita l ,  patient developed abrupt elevation of CK and CK MB 

and experienced card iogenic shock with pulseless electrical activity. The patient received 

resuscitation and advanced l ife support measures, but cardiac function did not recover and 

patient d ied after 10 days. The EMB performed before death showed no evidence of myocarditis; 

therefore, cardiopulmonary arrest due to arrhythmic mitral valve prolapse was considered a 

possible d ifferential diagnosis. However, the autopsy revealed extensive necrosis, with severe 

inflammatory cel l  infiltration and oedema . The inflammatory infi ltrates adjacent to the damaged 

cardiomyocytes were predominantly lymphocytes, macrophages, neutrophi les (eosinophils rare, 

giant cells absent) . CBN was absent. There was slight fibrosis predominantly in the perivascu lar 

area, which might suggest presence of certain cardiac risk factor. The lesions had focal, 

geographical ,  and transmural distribution, in  part, and affected throughout the myocard ial layer; 

lesions in the conduction system were present, yet infi ltrates were milder. Mi ld fibrosis and sl ight 

infiltration of lymphocytes and macrophages were observed in  the epicardium, confirming the 

diagnosis of pericard itis. The authors commented that the presence of the fibrosis indicated that 

the patient had an arrhythmogenic substrate and was more susceptible to fatal arrhythmias, and 
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the negative biopsy before death may have been either due to sampling error, or due to an 
arrhythmic event due to mitral valve prolapse. 

2. The second patient i [JP]) had a similar course of development of ventricular 
arrhythmia during hospitalisation which resulted in death, but there was no histology reported to 
better assess the extent and localisation of the myocardial injury and the relationship with the 
fatal ventricular arrhythmia. 

3. In another case [JP]) the 87-year-old patient called emergency services the 

day of the vaccination due to dyspnoea and loss of consciousness, and experienced cardiac arrest 
during ambulance transport and was resuscitated and stabilised, including by placing an external 
pacemaker and endotracheal intubation. However, the next day the patient experienced 

circulatory failure that resulted in death. Myocarditis was diagnosed based on blood tests and was 
considered fulminant; there was no cardiac histology reported, but autopsy revealed intestinal 
dilatation and bilateral lung congestion. 

4. In the fourth case [JP]) the 80-year-old patient was referred to hospital for non-

specific symptoms occurring post-vaccination, a cardiac disorder was suspected based on ECG, 

but patient decided to leave the hospital of her own will. Due to development of cardiogenic 
shock, the patient was readmitted to hospital in intensive coronary care, but the circulatory 

failure progressed and patient expired. Myocarditis diagnosis was made based on the 
echocardiography and ischaemia was excluded by angiography. At the same time, patient also 

presented gastrointestinal symptoms and increased white blood cells and CRP, however, there is 
no further information regarding the presence of an infectious process leading to or contributing 
to the fatal circulatory failure. 

In another 2 cases [JP], [JP]), patients experienced out of hospital cardiac 
arrest, which was attributed to the development of a fatal arrhythmia due to myocarditis. One of these 

cases [JP]) documents on autopsy that the extent of myocarditis lesions was limited, but 

the localisation near the AV node was suspected to have triggered the fatal ventricular arrhythmia which, 
despite resuscitation, led to irreversible brain and multi-organ damage that ultimately resulted in death. 

In another case i [JP]) the 71-year-old patient experienced a cardiac arrest which was 
attributed to a myocarditis arrhythmic effect on ventricular conduction system. The patient was 
successfully resuscitated but died 82 days later due to the progression of cardiac failure and occurrence of 
multi-organ dysfunction. 

In the remaining 3 cases ( [NL] [DE], [JP]), patients 

with unremarkable medical histories experienced non-specific symptoms prior to the event without 
seeking medical care, and autopsy documented presence of inflammatory infiltrates in myocardium; 
myocyte necrosis was not reported as per Dallas criteria, and the extent of the lesions was not provided 
as to better ascertain the role of the cardiac injury relative to the outcome reported. 

Rapporteur assessment comment: 

In persons aged ≥40 years, there were 205 cases reporting fatal myocarditis (n=169), fatal pericarditis 
(n=34), or both fatal myocarditis and pericarditis (n=2) events. 

Although a detailed case by case review of the fatal cases in persons ≥40 years is not provided, the MAH 
stated that in 10 of the 205 fatal myocarditis/pericarditis cases (4.9%), the role of the vaccine could not 
be ruled out. 
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the negative biopsy before death may have been either due to sampling error, or due to an 
arrhythmic event due to mitral valve prolapse. 

2. The second patient [JP]) had a similar course of development of ventricular 
arrhythmia during hospita lisation which resulted in death, but there was no histology reported to 
better assess the extent and localisation of the myocardial injury and the relationship with the 
fatal ventricular arrhythmia.  
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day of the vaccination due to dyspnoea and loss of consciousness, and experienced cardiac arrest 
during ambulance transport and was resuscitated and stabil ised, including by placing an external 
pacemaker and endotracheal intubation. However, the next day the patient experienced 
circulatory fai lure that resulted in death. Myocarditis was diagnosed based on blood tests and was 
considered fu lminant; there was no cardiac histology reported, but autopsy revealed intestinal 
di latation and bi lateral lung congestion . 

4. In the fourth case -[JP]) the 80-year-old patient was referred to hospital for non­
specific symptoms occurring post-vaccination, a cardiac disorder was suspected based on ECG, 
but patient decided to leave the hospital of her own wi l l .  Due to development of cardiogenic 
shock, the patient was readmitted to hospital in intensive coronary care, but the circulatory 
fa i lure progressed and patient expired . Myocarditis d iagnosis was made based on the 
echocardiography and ischaemia was excluded by angiography. At the same time, patient also 
presented gastrointestinal symptoms and increased white blood cells and CRP, however, there is 
no further information regarding the presence of an infectious process leading to or contributing 
to the fata l circulatory fa i lure.  

In another 2 cases [JP], [JP]), patients experienced out of hospital cardiac 
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cases [JP]) documents on autopsy that the extent of myocarditis lesions was l imited, but 
the localisation near the AV node was suspected to have triggered the fatal ventricular arrhythmia which, 
despite resuscitation, led to i rreversible brain and multi-organ damage that ultimately resulted in death . 

In another case [JP]) the 71-year-old patient experienced a cardiac arrest which was 
attributed to a myocarditis arrhythmic effect on ventricular conduction system.  The patient was 
successfu l ly resuscitated but d ied 82 days later due to the progression of cardiac fai lure and occurrence of 
multi-organ dysfunction . 

In the remaining 3 cases ( [NL] [DE], [JP]), patients 
with unremarkable medical histories experienced non-specific symptoms prior to the event without 
seeking medical care, and autopsy documented presence of inflammatory infi ltrates in myocardium; 
myocyte necrosis was not reported as per Dal las criteria, and the extent of the lesions was not provided 
as to better ascertain the role of the cardiac injury relative to the outcome reported . 

Rapporteur assessment comment: 

In persons aged �40 years, there were 205 cases reporting fata l myocarditis (n=169), fata l pericarditis 
(n=34), or both fata l myocarditis and pericarditis (n=2) events. 

Although a deta iled case by case review of the fata l cases in persons �40 years is not provided, the MAH 
stated that in 10 of the 205 fata l myocarditis/pericarditis cases (4.9%), the role of the vaccine could not 
be ruled out. 
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MAH's conclusion 

Myocarditis and pericarditis are considered important identified risks for BNT162b2 vaccine (including 
variants) and are included and described accordingly in the EU-RMP and aggregate safety reports. From 
the receipt of the first temporary authorisation for emergency supply on 01 Dec 2020 through 18 Dec 

2022, approximately 4,369,782,515 doses of BNT162b2 (original and bivalent) were shipped from 
BioNTech and Pfizer worldwide. 

The current EU-SmPC section 4.4 wording on myocarditis and pericarditis states that Available data 
suggest that the course of myocarditis and pericarditis following vaccination is not different from 
myocarditis or pericarditis in general'. In response to PRAC, the MAH has conducted a thorough 

evaluation of clinical course and outcome of myocarditis and/or pericarditis to determine if there is 
evidence to warrant an update of the label. Furthermore, to address the CHMP request, the MAH has 
provided a detailed cumulative case-level review of all fatalities reported for myocarditis and pericarditis 

events. 

Overall, data from large populational pharmacoepidemiology studies have shown that the clinical course 
of post-vaccination myocarditis and pericarditis is mild, responds to standard of care treatments and 

requires a relatively short duration of hospitalisation (2-4 days). Short-term data on mortality is 
reassuring, with some studies showing a lower mortality for post-vaccination myocarditis compared with 

myocarditis of other causes, and other studies findings statistically comparable rates. The clinical course 
and prognosis of post-vaccination myocarditis are comparable with myocarditis of other causes. There is 
no data to suggest that myocarditis severity, clinical course or outcomes are worse than for myocarditis 

of other causes. Notably, the burden of cardiovascular disorders following COVID-19, including 
myocarditis, is significant, and mortality rates significantly exceed those after vaccination. 

The analysis of the Nordic Study Cohort showed that compared with myocarditis associated with COVID-

19 and myocarditis not related to COVID-19 or vaccination, myocarditis after COVID-19 vaccination was 
associated with better clinical outcomes within 90 days of admission to hospital. The earlier study from 
the Nordic Registry similarly found a lower mortality after vaccination with BNT162b2 compared with 
myocarditis without vaccination. In the French EPI-PHARE study, the frequency of admission in ICU, 

mechanical ventilation or death was lower for post-vaccination myocarditis cases than for unvaccinated 
myocarditis cases. Analyses of over 42 million vaccinations in England found that the risk of hospital 

admission or death from myocarditis is greater after SARS-CoV-2 infection than after COVID-19 
vaccination and remains modest after sequential doses of BNT162b2 mRNA vaccine. The retrospective 
cohort study in Hong Kong that compared prognosis of myocarditis developing after mRNA COVID 19 

vaccination showed that the post-vaccination myocarditis group had a 92% lower mortality risk than viral 
myocarditis. Similarly, large studies of myocarditis from US and Israel converge to report a mild clinical 
course, prompt resolution and low mortality. 

In review of the cardiac MRI assessments of acute post-vaccination myocarditis, studies have found 
severity of MRI abnormalities was milder, in general, compared with that of patients with other causes of 

myocarditis, even after controlling for age, sex, and time from symptom onset to imaging. Follow-up 
assessments at 3-6 months showed resolution of symptoms, marked improvement in the cardiac 
function, and decreasing LGE. 

The available literature supports that COVID-19 vaccine-associated myocarditis has a milder presentation, 

a higher recovery rate, and lower mortality compared with myocarditis of other causes. No relevant data 

informing on myocarditis clinical course and outcomes has yet emerged from the MAH conducted 
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vaccination and remains modest after sequential doses of BNT162b2 mRNA vaccine. The retrospective 
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vaccination showed that the post-vaccination myocarditis group had a 92% lower mortal ity risk than viral 
myocard itis. Similarly, large studies of myocarditis from US and Israel converge to report a mi ld cl inical 
course, prompt resolution and low mortality. 

In review of the cardiac MRI assessments of acute post-vaccination myocarditis, studies have found 
severity of MRI abnormal ities was milder, in general, compared with that of patients with other causes of 
myocarditis, even after control l ing for age, sex, and time from symptom onset to imaging. Follow-up 
assessments at 3-6 months showed resolution of symptoms, marked improvement in  the cardiac 
function, and decreasing LGE.  

The available l iterature supports that COVID-19 vaccine-associated myocarditis has a mi lder presentation, 
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non-interventional post-authorisation studies. The study C4591036 titled 'Low-Interventional Cohort 
Study of Myocarditis/Pericarditis Associated with COMIRNATY in Persons Less Than 21 Years of Age' has 
recently begun enrolment, and this study will provide important information regarding the clinical course 

of myocarditis and outcome assessment over a 5-year period of follow-up. 

A cumulative review of the post-marketing safety database through 31 Jan 2023 revealed a total of 267 

cases with a relevant myocarditis/pericarditis event resulting in a fatal outcome. Most of the cases 
described patients over 40 years of age; 62 reports were in patients <40 years of age and no cases with a 
fatal outcome were reported in children 5 years of age or younger. In almost half of the cases (116/267; 

43.4%) there were other contributory factors in the occurrence of the myocarditis event and the reported 
fatal outcome, which support that the fatalities are more likely the result of multiple complex conditions 
and intrinsic risk factors that contribute to the poor progress and irreversible outcomes. In a third of the 

cases (86/267; 32.2%) there was insufficient information precluding a meaningful assessment of the 
clinical circumstances and the role of the vaccine in the development of the event and the fatal outcome. 
In other 44 cases (16.5%), myocarditis was ruled out by histology or by diagnostic criteria. In the 

remaining fraction of the fatal cases (19; 7.1%) there were no contributory factors identified and given 
the temporal relationship, the role of the vaccine could not be excluded. There was no specific trend 
identified in these 19 cases. In some, the fatal outcome was attributed to the anatomical location of the 

myocardial injury near the conduction system that resulted in an arrhythmic event and cardiac arrest. In 
other cases, the myocardial injury was reported to develop into irreversible heart failure. Similar to non-

fatal myocarditis cases, patients experienced non-specific symptoms but medical care was not sought in 
all cases, and in isolated cases, despite the event developing during professional care (i.e., in-hospital), 

the medical interventions and life support did not result in clinical recovery. Given the vaccine exposure 

exceeding 4 billion doses distributed worldwide in 2 years, these 19 reports reflect a relatively small 
number of cases in which the role of the vaccine in the reported fatal myocarditis or pericarditis events 
could not be excluded. 

In summary, accumulated results from large pharmacoepidemiologic studies continue to support that the 

course of post-vaccination myocarditis is mild, responds to standard of care measures and results in 
clinical recovery, comparable with myocarditis of other causes. Short-term data on mortality is 

reassuring, with some studies showing a lower mortality compared with myocarditis of other causes, 
others findings rates statistically comparable. There is no data to suggest that myocarditis severity, 
clinical course or outcomes are worse than for myocarditis of other causes. Emerging data on longer-term 
outcomes at 36 months show that most patients remain symptom free and do not experience recurrences 

or exacerbations requiring re-admissions to hospital. Notably, the burden of cardiovascular disorders 
following COVID-19, including myocarditis, is significant, and mortality rates significantly exceed those 

after vaccination. There is no new information identified that would warrant an update to the Product 
Information at this time. Monitoring of myocarditis and pericarditis will continue. 

Rapporteur assessment comment: 

Exposure

Through 18 Dec 2022, approximately 4,369,782,515 doses of Comirnaty (original and bivalent) were 

shipped worldwide. 

Literature 

Overall, through Jan 2023, the data from multiple large (EU) population-based cohort studies (12 
comparative studies, 3 non-comparative studies and 5 systematic reviews) showed that at short term 

follow-up (up to 3 months) clinical course (e.g., severity, duration, treatment, length of hospital stay, 
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non-interventional post-authorisation studies. The study C4591036 titled 'Low-Interventional Cohort 

Study of Myocarditis/Pericarditis Associated with COMIRNATY in Persons Less Than 21 Years of Age' has 

recently begun enrolment, and this study wil l  provide important information regard ing the clinical course 

of myocarditis and outcome assessment over a 5-year period of fol low-up.  

A cumulative review of the post-marketing safety database through 31  Jan 2023 revealed a tota l of 267 

cases with a relevant myocarditis/pericarditis event resulting in  a fatal outcome. Most of the cases 

described patients over 40 years of age; 62 reports were in patients <40 years of age and no cases with a 

fatal outcome were reported in  chi ldren 5 years of age or younger. In a lmost half of the cases ( 1 1 6/267; 

43.4%) there were other contributory factors in the occurrence of the myocard itis event and the reported 

fatal outcome, which support that the fata l ities are more l ikely the result of multiple complex conditions 

and intrinsic risk factors that contribute to the poor progress and irreversible outcomes. In a th ird of the 

cases (86/267; 32 .2%) there was insufficient information precluding a meaningful assessment of the 

c l in ical circumstances and the role of the vaccine in the development of the event and the fatal outcome. 

In other 44 cases (16 . 5%), myocarditis was ruled out by histology or by d iagnostic criteria. In the 

remaining fraction of the fatal cases (19;  7 . 1 %) there were no contributory factors identified and given 

the temporal relationship, the role of the vaccine could not be excluded. There was no specific trend 

identified in these 19 cases. In some, the fata l outcome was attributed to the anatomical location of the 

myocard ial injury near the conduction system that resu lted in an arrhythmic event and cardiac arrest. In 

other cases, the myocard ial injury was reported to develop into irreversible heart fa i lure.  Simi lar to non­

fatal myocarditis cases, patients experienced non-specific symptoms but medical care was not sought in 

a l l  cases, and in  isolated cases, despite the event developing during professional care ( i .e . ,  in-hospita l), 

the medical interventions and l ife support did not result in c l in ical recovery. Given the vaccine exposure 

exceeding 4 bi l l ion doses distributed worldwide in 2 years, these 19 reports reflect a relatively smal l  

number of cases in  which the role of the vaccine in the reported fatal myocarditis or pericard itis events 

could not be excluded . 

In summary, accumulated results from large pharmacoepidemiologic studies continue to support that the 

course of post-vaccination myocarditis is mild, responds to standard of care measures and resu lts in 

c l in ical recovery, comparable with myocarditis of other causes. Short-term data on morta lity is 

reassuring, with some studies showing a lower mortality compared with myocarditis of other causes, 

others findings rates statistica l ly comparable. There is no data to suggest that myocarditis severity, 

c l in ical course or outcomes are worse than for myocarditis of other causes. Emerging data on longer-term 

outcomes at 36 months show that most patients remain symptom free and do not experience recurrences 

or exacerbations requiring re-admissions to hospita l .  Notably, the burden of cardiovascu lar disorders 

following COVID-19, including myocarditis, is significant, and mortal ity rates sign ificantly exceed those 

after vaccination . There is no new information identified that would warrant an update to the Product 

Information at this time. Monitoring of myocarditis and pericarditis wi l l  continue.  

Rapporteur assessment comment: 

Exposure 

Through 18  Dec 2022, approximately 4,369,782,515 doses of Comirnaty (original and bivalent) were 

shipped worldwide. 

Literature 

Overal l ,  through Jan 2023, the data from multiple large (EU) population-based cohort studies (12 

comparative stud ies, 3 non-comparative studies and 5 systematic reviews) showed that at short term 

follow-up (up to 3 months) cl inical course (e .g . ,  severity, duration, treatment, length of hospital stay, 
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complications) and outcomes (e.g. recovered without sequelae, recovered with sequela, fatal outcome) of 
Comirnaty associated myocarditis/pericarditis compared to myocarditis/pericarditis associated with other 
causes seems to be milder and less severe, respectively. However, long term follow-up (>3 months) data 

regarding the course and outcome of Comirnaty associated myocarditis/pericarditis is considered more 
limited available, 7 studies (including 5 non-comparative studies) suggesting favourable clinical course 

and outcomes. This however would need to be confirmed by further data. 

PASS 

From MAH's PASSs stated in the Comirnaty RMP, data on the clinical course/sequalae of 
myocarditis/pericarditis are not yet available. 

Post-marketing 

Cumulative, there were 13,619 cases reporting myocarditis and 10,725 cases reporting pericarditis. In 
2,123 of these cases, both myocarditis and pericarditis was reported. 

Cumulative through Jan 2023, 267 Comirnaty associated myocarditis/pericarditis cases with fatal 
outcome were reported in persons: 

- Aged 6 months-<5 years: no fatal cases. 
- Aged 5-11 years: 3 cases of which in 1 case (BC level 1) fatal outcome is considered possible related 

to Comirnaty. 

- Aged 12-15 years: 7 fatal myocarditis cases of which in none of the cases fatal outcome is considered 
at least possible related to Comirnaty. 

- Aged 16-17 years: 2 fatal myocarditis cases of which in none of the cases fatal outcome is considered 
at least possible related to Comirnaty. 

- Aged 18-24 years: 13 myocarditis cases of which in 2 cases (both BC level 1) fatal outcome is 
considered possible related to Comirnaty. There was 1 pericarditis case in which fatal outcome is not 
considered at least possible related to Comirnaty. 

- Aged 25-29 year: 16 myocarditis cases of which in 5 cases (four BC level 1 and one BC level 2) fatal 
outcome is considered possible related to Comirnaty. There was 1 pericarditis case in which fatal 
outcome is not considered at least possible related to Comirnaty. 

- Aged 30-39 years: 17 myocarditis cases of which in 2 cases (both BC level 1) fatal outcome is 
considered possible related to Comirnaty. There was 1 pericarditis and 1 myopericarditis case, in both, 
fatal outcome is not considered at least possible related to Comirnaty. 

- Aged ≥40 year: 169 fatal myocarditis cases of which in 10 cases the role of Comirnaty could not be 
ruled out. There were 34 fatal pericarditis and 2 myopericarditis fatal cases, all in which Comirnaty 
could be ruled out. 

In total, in persons <40 years, in 10 myocarditis cases (of the 62 myocarditis/pericarditis cases) fatal 
outcome is considered possible related to Comirnaty. In persons ≥40 years, in 10 (of the 205) fatal 
myocarditis/pericarditis cases the role of Comirnaty could not be ruled out. 

Based on the provided information concerning the clinical course (including intensive care support) and 
outcomes (including fatal outcome) of Comirnaty associated myocarditis/pericarditis, new important 
safety information could be identified. Studies have reported that the clinical course and outcome of 
Comirnaty associated myocarditis/pericarditis at short term follow-up (≤3 months) compared to 
myocarditis/pericarditis associated with other causes seems to be milder and less severe, respectively. 
Long term follow-up (>3 months) data regarding the course and outcome of Comirnaty associated 
myocarditis/pericarditis is limited available at the moment, however, suggests similar favourable course 
and outcome as reported at short-term. This however would need to be confirmed by further data. 
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complications) and outcomes (e.g .  recovered without sequelae, recovered with sequela, fata l outcome) of 
Comirnaty associated myocarditis/pericarditis compared to myocarditis/pericarditis associated with other 
causes seems to be milder and less severe, respectively. However, long term fol low-up (>3  months) data 
regarding the course and outcome of Comirnaty associated myocarditis/pericarditis is considered more 
l imited available, 7 studies (including 5 non-comparative studies) suggesting favourable cl in ical course 
and outcomes. This however would need to be confirmed by further data . 

From MAH's PASSs stated in the Comirnaty RMP, data on the clinical course/sequalae of 
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Post-marketing 
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outcome is not considered at least possible related to Comirnaty. 

- Aged 30-39 years: 17  myocarditis cases of which in 2 cases (both BC level 1) fata l outcome is 
considered possible related to Comirnaty. There was 1 pericarditis and 1 myopericarditis case, in both, 
fatal outcome is not considered at least possible related to Comirnaty. 

- Aged �40 year:  169 fata l myocarditis cases of which in 10 cases the role of Comirnaty cou ld not be 
ruled out. There were 34 fatal pericarditis and 2 myopericarditis fata l cases, al l  in which Comirnaty 
could be ruled out. 

In tota l, in persons <40 years, in 10 myocarditis cases (of the 62 myocarditis/pericarditis cases) fatal 
outcome is considered possible related to Comirnaty. In persons �40 years, in 10 (of the 205) fata l 
myocarditis/pericarditis cases the role of Comirnaty could not be ruled out. 

Based on the provided information concerning the cl in ical course (including intensive care support) and 
outcomes (including fata l outcome) of Comirnaty associated myocarditis/pericarditis, new important 
safety information could be identified . Studies have reported that the cl inical course and outcome of 
Comirnaty associated myocarditis/pericarditis at short term follow-up (:S;3 months) compared to 
myocarditis/pericarditis associated with other causes seems to be milder and less severe, respectively. 
Long term fol low-up (>3  months) data regarding the course and outcome of Comirnaty associated 
myocarditis/pericarditis is l imited available at the moment, however, suggests simi lar favourable course 
and outcome as reported at short-term . This however would need to be confirmed by further data. 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 119/170 



Furthermore, in the product information of Comirnaty concerning myocarditis and pericarditis (e.g., 
section 4.4 of the SmPC and section 2 of the package leaflet) the requirement of intensive care support 
and the reported occurrence of fatal outcome in both literature and post-marketing reports are not 

explicitly stated. 

Therefore, it is proposed that the warning concerning myocarditis and pericarditis in section 4.4 of the 

Comirnaty SmPC and section 2 of the package leaflet should be modified as follows (deleted text: 
strikethreugh; new text: underlined) and in bold: 

SmPC section 4.4 Special warnings and precautions for use 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 

conditions can develop within just a few days after vaccination, and have primarily occurred within 14 
days. They have been observed more often after the second vaccination, and more often in younger 

males (see section 4.8). Available data indicate suggest-that most cases are mild and tend to 
recover within a short time. Some cases require intensive care support and fatal cases have 
been observed. Data also indicate that the short-term (≤3 months) course and outcome of 
myocarditis and pericarditis following vaccination is net-different milder and less severe than from 
myocarditis or pericarditis in general (see section 4.8). 

Healthcare professionals should be alert to the signs and symptoms of myocarditis and pericarditis. 
Vaccinees (including parents or caregivers) should be instructed to seek immediate medical attention if 
they develop symptoms indicative of myocarditis or pericarditis such as (acute and persisting) chest pain, 
shortness of breath, or palpitations following vaccination. 

Healthcare professionals should consult guidance and/or specialists to diagnose and treat this condition. 

Package Leaflet section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 
(inflammation of the lining outside the heart) after vaccination with Comirnaty (see section 4). These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males. The risk of myocarditis and pericarditis seems lower in children ages 5 to 11 years compared with 
ages 12 to 17 years. Most cases of myocarditis and pericarditis are mild and individuals tend to 
recover within a short time. Some cases require intensive care support and fatal cases have 
been observed. Following vaccination, you should be alert to signs of myocarditis and pericarditis, such 
as breathlessness, palpitations and chest pain, and seek immediate medical attention should these occur. 
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Furthermore, i n  the product information of Comirnaty concern ing myocarditis and pericarditis (e.g. ,  
section 4.4 of the Sm PC and section 2 of the package leaflet) the requirement of intensive care support 
and the reported occurrence of fatal outcome in both l iterature and post-marketing reports are not 
explicitly stated . 

Therefore, it is proposed that the warning concern ing myocarditis and pericarditis in section 4.4 of the 
Comirnaty SmPC and section 2 of the package leaflet should be modified as follows (deleted text : 
strikethrough; new text : underlined) and in bold : 

SmPC section 4.4 Special warnings and precautions for use 

Myocarditis and pericard itis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 
conditions can develop within  just a few days after vaccination, and have primari ly occurred within  14 
days. They have been observed more often after the second vaccination, and more often in younger 
males (see section 4.8). Available data indicate suggest that most cases are mild and tend to 

recover within a short time. Some cases require intensive care support and fatal cases have 

been observed. Data also indicate that the short-term (<3 months) course and outcome of 
myocard itis and pericarditis fol lowing vaccination is not different milder and less severe than from 
myocard itis or pericarditis i n  general  (see section 4.8) .  

Healthcare professionals should be alert to the signs and symptoms of myocarditis and pericarditis. 
Vaccinees ( including parents or caregivers) should be instructed to seek immediate medical attention if 
they develop symptoms ind icative of myocarditis or pericarditis such as (acute and persisting) chest pain, 
shortness of breath, or palpitations following vaccination . 

Healthcare professionals should consult guidance and/or special ists to diagnose and treat this condition. 

Package Leaflet section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 
(inflammation of the l in ing outside the heart) after vaccination with Comirnaty (see section 4) . These 
conditions can develop within  just a few days after vaccination and have primarily occurred with in 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males. The risk of myocarditis and pericarditis seems lower in chi ldren ages 5 to 1 1  years compared with 
ages 12 to 17 years. Most cases of myocarditis and pericarditis are mild and individuals tend to 

recover within a short time. Some cases require intensive care support and fatal cases have 

been observed. Fol lowing vaccination, you should be alert to signs of myocard itis and pericarditis, such 
as breathlessness, palpitations and chest pain, and seek immediate medical attention should these occur. 
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2.3.2. Evaluation of important potential risks 

Vaccine-Associated Enhanced Disease (VAED), including Vaccine-Associated Enhanced 
Respiratory Disease (VAERD) 

Search criteria: 

1 - PTs Vaccine associated enhanced respiratory disease OR Vaccine associated enhanced disease 

OR 

2 - Standard Decreased Therapeutic Response Search (Drug ineffective OR Vaccination failure) AND 1 

among the following PTs: Abdominal pain; Acute hepatic failure; Acute kidney injury; Acute myocardial 
infarction; Acute respiratory distress syndrome; Altered state of consciousness; Arrhythmia; Cardiac 
failure; Cardiogenic shock; Cerebrovascular accident; Chillblains; COVID-19 pneumonia; 

Deep vein thrombosis; Diarrhoea; Disseminated intravascular coagulation; Dyspnoea; Encephalopathy; 
Erythema multiforme; Hypoxia; Jaundice; Meningitis; Multiple organ dysfunction syndrome; Multisystem 
inflammatory syndrome in children; Myocarditis; Peripheral ischaemia; Pulmonary embolism; Renal 

failure; Respiratory failure; Seizure; Shock; Tachypnoea; Thrombocytopenia; Vasculitis; Vomiting. 

Interval period 4th PSUR 

Clinical trial data 

• There were no cases reporting COVID-19 infection associated to one of the PTs to identify 
potential severe or atypical cases of COVID-19. 

Post-Authorisation Data 

• Number of cases: 399 (original [397], original + Omi BA.1, original + Omi BA.4/BA.5 [2 each]) 
(0.1% of 282,992 cases, the total PM dataset), compared to 1268 (0.2%) retrieved in the PSUR 

#3. 

MC cases (288), NMC cases (111). 

Country/region of incidence: Spain (72), US (64), France (55), Germany (35), UK (31), Japan 
(19), Estonia (18), Italy (13), Canada (12), Philippines (10); the remaining 70 cases originated 

from 24 different countries. 

Gender: female (209), male (173), and unknown (17). 

Age in years (n=367), range: 2-100, mean: 61.6, median: 67.0. 

Relevant event seriousness: 415 serious, 119 non-serious. 

Reported relevant PTs by organ system: 

o Respiratory system PTs (145): Dyspnoea (103), Respiratory failure (20), Pulmonary 

embolism (10), Hypoxia (6), Tachypnoea (4), and Acute respiratory distress syndrome 
(2). 

PRAC PSUR assessment report 
EMA/PRAC/314118/2123 Page 124/171 

2.3.2. Evaluation of important potential risks 

Vaccine-Associated Enhanced Disease (VAED), including Vaccine-Associated Enhanced 
Respiratory Disease (VAERD) 

Search criteria : 

1 - PTs Vaccine associated enhanced respiratory disease OR Vaccine associated enhanced d isease 

OR 

2 - Standard Decreased Therapeutic Response Search (Drug ineffective OR Vaccination fai lure) AND 1 
among the following PTs : Abdominal pain ;  Acute hepatic fai lure; Acute kidney injury; Acute myocardial 
infarction; Acute respiratory distress syndrome; Altered state of consciousness; Arrhythmia; Cardiac 
fa i lure; Cardiogenic shock; Cerebrovascu lar accident; Chil lblains; COVID-19 pneumonia; 
Deep vein thrombosis; Diarrhoea; Disseminated intravascular coagulation ;  Dyspnoea ; Encephalopathy; 
Erythema multiforme; Hypoxia;  Jaundice; Meningitis; Mu ltiple organ dysfunction syndrome; Multisystem 
inflammatory syndrome in chi ldren; Myocarditis; Peripheral ischaemia;  Pulmonary embolism; Renal 
fa i lure; Respiratory fa i lure; Seizure; Shock; Tachypnoea; Thrombocytopenia; Vasculitis; Vomiting . 

Interval period 4th PSUR 

Clinical trial data 

• There were no cases reporting COVID-19 infection associated to one of the PTs to identify 
potential severe or atypical cases of COVID-19. 

Post-Authorisation Data 

• Number of cases : 399 (original [397] ,  orig inal + Omi BA. 1 ,  original + Omi BA.4/BA.5 [2 each]) 
(0 . 1 %  of 282,992 cases, the total PM dataset), compared to 1268 (0.2%) retrieved in  the PSUR 
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( 19), Estonia ( 18), Ita ly ( 13) ,  Canada (12), Phi l ippines (10);  the remaining 70 cases originated 
from 24 d ifferent countries. 

• Gender: female (209), male ( 173), and unknown (17) .  

• Age in years (n=367), range : 2-100, mea n :  61 .6, median :  67.0. 

• Relevant event seriousness : 415 serious, 1 19  non-serious. 

• Reported relevant PTs by organ system :  

o Respiratory system PTs ( 145) : Dyspnoea (103), Respiratory fa i lure (20), Pulmonary 
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o Gastrointestinal system PTs (105): Diarrhoea (44), Vomiting (37), and Abdominal pain 
(24). 

o Cardiovascular system PTs (41): Arrhythmia (16), Myocarditis (15), Cardiac failure (8), 
and Acute myocardial infarction (2). 

o Renal and urinary system PTs (11): Acute kidney injury (6) and Renal failure (5). 

o Nervous system PTs (15): Cerebrovascular accident (7), Seizure (6), and Altered state of 
consciousness (2). 

o Vascular system PTs (9): Shock (5), Vasculitis (2), Deep vein thrombosis, and Peripheral 
ischaemia (1 each). 

o Blood and lymphatic system PTs (5): Disseminated intravascular coagulation (3) and 
Thrombocytopenia (2). 

o Immune system PTs (12): Vaccine associated enhanced respiratory disease (5), Vaccine 
associated enhanced disease (4), and Multisystem inflammatory syndrome in children (3). 

o Other PTs (191): COVID-19 pneumonia (172), Jaundice (7), Multiple organ dysfunction 
syndrome, Meningitis (5 each), and Erythema multiforme (2). 

• Case outcome: fatal (46), not resolved (76), resolved/resolving (185), resolved with sequelae 

(12), and unknown (80): 

o The most frequently (>1) reported causes of death in the 46 cases included COVID-19 
pneumonia (25), COVID-19 (17), Vaccination failure (11), Drug ineffective (9), 

Respiratory failure (6), Dyspnoea, Multiple organ dysfunction syndrome (5 each), Sepsis 
(3), Cardiac failure, Cardio-respiratory arrest, Cardio-respiratory distress, Haemod namic 

instability, Hypoxia, Respiratory distress, and SARS-CoV-2 sepsis (2 each). 

o In all 46 fatal cases, drug ineffective or vaccination failure was reported. 

o Thirty-four of these 46 fatal cases involved elderly subjects (aged 65 to 74 years [12] or 
≥75 years [22]), including 22 subjects with underlying medical history of clinical 
significance. 

o Among the remaining 12 fatal cases; 3 of them had concurrent medical histories (51 to 
64 years [3]) that could impact the severity and evolution of the COVID-19 infection, 
including but not limited to immune system disorders (immunodeficiency, 
immunosuppression), renal disorders (acute kidney injury, chronic kidney disease, end 
stage renal disease) and respiratory disorders (acute respiratory distress syndrome, acute 
respiratory failure, chronic respiratory disease, dyspnoea). 

o Of the remaining 9 fatal cases where medical history was not reported, 1 case reported 
relevant concomitant medications including daratumumab, dexamethasone, and 
elranatamab. None of the remaining 8 cases reported concomitant medications. The 
causes of death were reported as COVID-19 (5), Drug ineffective (4), COVID-19 
pneumonia, Respiratory failure (3 each), Multiple organ dysfunction syndrome, SARS-
CoV-2 sepsis (2 each), Cardio-respiratory distress, Facial paresis, Lung carcinoma cell 
type unspecified stage IV, Pulmonary embolism, Pyrexia, and Vaccination failure (1 each). 
In 5 cases, the latency to onset of COVID-19 infection was not reported; in the remaining 
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(12), and unknown (80) : 

o The most frequently ( > 1) reported causes of death in the 46 cases included COVID- 19 
pneumonia (25),  COVID-19 (17), Vaccination fai lure (1 1),  Drug ineffective (9), 
Respiratory fa i lure (6), Dyspnoea, Multiple organ dysfunction syndrome (5 each), Sepsis 
(3), Cardiac fai lure, Cardio-respiratory arrest, Cardio-respiratory distress, Haemod namic 
instabil ity, Hypoxia, Respiratory distress, and SARS-CoV-2 sepsis (2 each) .  

o In a l l  46 fata l cases, drug ineffective or vaccination fai lure was reported . 

o Th irty-four of these 46 fatal cases involved elderly subjects (aged 65 to 74 years [12]  or 
�75 years [22]), including 22 subjects with underlying medical h istory of clinical 
sign ificance. 

o Among the remaining 12 fatal cases; 3 of them had concurrent medical histories (51 to 
64 years [3]) that cou ld impact the severity and evolution of the COVID- 19 infection, 
including but not l imited to immune system disorders ( immunodeficiency, 
immunosuppression), renal disorders (acute kidney injury, chronic kidney disease, end 
stage renal disease) and respiratory disorders (acute respiratory distress syndrome, acute 
respiratory fa i lure, chronic respiratory d isease, dyspnoea) .  

o Of the remaining 9 fata l cases where medical history was not reported, 1 case reported 
relevant concomitant medications including daratumumab, dexamethasone, and 
elranatamab. None of the remaining 8 cases reported concomitant medications. The 
causes of death were reported as COVID-19 (5), Drug ineffective (4), COVID-19 
pneumonia, Respiratory fai lure (3 each), Mu ltiple organ dysfunction syndrome, SARS­
CoV-2 sepsis (2 each),  Cardio-respiratory distress, Facial paresis, Lung carcinoma cel l  
type unspecified stage IV, Pulmonary embolism, Pyrexia, and Vaccination fai lure (1  each) .  
In 5 cases, the latency to onset of  COVID- 19 infection was not reported; in the remaining 
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3 cases the latency reported from dose 2 was 0 days, and from dose 3 was 110 and 182 
days. 

No cases reported events occurring after administration of a second booster vaccination. 

Rapporteur assessment comment: 

During the reporting period, no new important safety concern could be identified regarding VAED/VAERD. 

VAED is a modified and/or severe presentation of an infectious disease affecting individuals exposed to 
the wild-type pathogen after having received vaccine designed to prevent infection. 

As noted by the Brighton Collaboration, there is currently no uniformly accepted definition of VAED (or 

VAERD) and the BC working group considers that a definitive case of VAED (Level 1 diagnostic certainty) 
cannot be ascertained with current knowledge of the mechanisms of pathogenesis of the condition; they 

have provided guidance on levels of diagnostic certainty of VAED cases based on various laboratory and 
clinical findings. 

An expected rate of VAED is difficult to establish so a meaningful O/E analysis cannot be conducted at this 
point based on available data. The feasibility of conducting such an analysis will be re-evaluated on an 
ongoing basis as data on the virus grows and the vaccine safety data continue to accrue. 

Cumulative summary information through 18 December 2022 

Clinical study data 

• There were no cases reporting COVID-19 infection associated with one of the PTs utilized to 

identify potential severe or atypical cases of COVID-19. Based on the cumulative CT data, no new 
significant safety information was identified for BNT162b2 and VAED/VAERD. 

Post-marketing data 

• Number of cases: 3883. 

• Relevant PTs most frequently reported (>2%): Drug ineffective (2203), Vaccination failure 
(1680), COVID-19 pneumonia (1601), Dyspnoea (1172), Diarrhoea (552), Vomiting (279), 
Respiratory failure (206), Myocarditis (185), Abdominal pain (172), Pulmonary embolism (140), 

Hypoxia (129), Acute respiratory distress syndrome (118), Cardiac failure (104), Tachypnoea 
(101), Acute kidney injury (100), Arrhythmia (81). 

• Frequently reported additional PTs (>100): COVID-19 (2371), Pyrexia (746), Cough (602), 
Fatigue (436), Headache (423), Asthenia (352), Suspected COVID-19 (336), Nausea (213), 
Malaise (203), Chest pain (197), Myalgia (185), Pain (174), Dizziness (170), Oxygen saturation 
decreased (167), Chills (146), Decreased appetite (139), Oropharyngeal pain (137), Arthralgia 

(132), Anosmia (123), Pneumonia (121), Off label use (120), Ageusia (111), Palpitations (105), 
Pain in extremity (104), Tachycardia (103) and Immunisation (102). 

• Subjects' gender: female (1956), male (1835) and unknown (92). 

• Subjects' age in years (n=3712), range: 2-104 years, mean: 65.3 years, median: 70.0 years. 

• Age group: Paediatric (70), Adults (1456), Elderly (2193) and Unknown (164). 
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3 cases the latency reported from dose 2 was O days, and from dose 3 was 1 10 and 182 
days. 

No cases reported events occurring after admin istration of a second booster vaccination .  

Rapporteur assessment comment: 

During the reporting period, no new important safety concern could be identified regarding VAED/VAERD. 

VAED is a modified and/or severe presentation of an infectious disease affecting individuals exposed to 
the wild-type pathogen after having received vaccine designed to prevent infection. 

As noted by the Brighton Col laboration, there is currently no un iformly accepted definition of VAED (or 
VAERD) and the BC working group considers that a definitive case of VAED (Level 1 diagnostic certainty) 
cannot be ascertained with current knowledge of the mechanisms of pathogenesis of the condition ; they 
have provided gu idance on levels of d iagnostic certainty of VAED cases based on various laboratory and 
cl in ical findings. 

An expected rate of VAED is difficult to establ ish so a meaningful O/E ana lysis cannot be conducted at this 
point based on available data . The feasibil ity of conducting such an analysis wil l  be re-evaluated on an 
ongoing basis as data on the virus grows and the vaccine safety data continue to accrue. 

Cumulative summary information through 18 December 2022 

Clinical study data 

• There were no cases reporting COVID-19 infection associated with one of the PTs utilized to 
identify potential severe or atypical cases of COVID-19.  Based on the cumulative CT data, no new 
sign ificant safety information was identified for BNT162b2 and VAED/VAERD. 

Post-marketing data 

• Number of cases : 3883. 

• Relevant PTs most frequently reported (>2%) : Drug ineffective (2203), Vaccination failure 
(1680), COVID-19 pneumonia ( 1601),  Dyspnoea ( 1 172), Diarrhoea (552), Vomiting (279), 
Respiratory fa ilure (206), Myocarditis (185), Abdominal pain (172), Pu lmonary embolism ( 140), 
Hypoxia ( 129), Acute respiratory distress syndrome ( 1 18), Cardiac fa ilure (104), Tachypnoea 
(101) ,  Acute kidney injury (100), Arrhythmia (81) .  

• Frequently reported additional PTs (> 100) : COVID-19 (2371),  Pyrexia (746), Cough (602), 
Fatigue (436), Headache (423), Asthenia (352), Suspected COVID-19 (336), Nausea (213), 
Malaise (203), Chest pain (197), Myalgia (185), Pa in (174), Dizziness (170), Oxygen saturation 
decreased (167), Chil ls ( 146), Decreased appetite (139), Oropharyngeal pain (137), Arthra lgia 
( 132), Anosmia ( 123), Pneumonia ( 121),  Off label use (120), Ageusia ( 1 1 1), Pa lpitations (105), 
Pain in  extremity (104), Tachycardia ( 103) and Immunisation ( 102). 

• Subjects' gender: female (1956), male (1835) and unknown (92) . 

• Subjects' age in years (n=3712), range : 2-104 years, mean :  65.3 years, media n :  70.0 years. 

• Age group :  Paediatric (70), Adu lts ( 1456), Elderly (2193) and Unknown (164).  

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 126/170 



• Case source: Spontaneous (3716), Literature (48), Clinical study (60), Solicited (59). 

• Relevant event seriousness: serious (8154), non-serious (1156). 

• Relevant event outcome: Fatal (1507), Not resolved (1331), Resolved with sequelae (108), 
Resolved/resolving (3173), Unknown data (3202). 

MAH's conclusion: Based on the cumulative PM data individual review of cases, no new significant safety 
information was identified for BNT162b2 and the potential risk of VAED/VAERD. The purpose of this 
review of subjects with COVID-19 following vaccination is to identify cases of potential vaccine associated 
enhanced disease. The nature of spontaneously reported data provides a challenge because of the lack of 

a comparison group. Further, the background rate of VAED is not known. No cases were reported after 
administration of a second booster vaccination with BNT162b2 (original or bivalent). Considering the 
limitations of the review, VAED/VAERD remains a theoretical risk for the vaccine. 

On 02 September 2022, EMA reminded the MAH of the legal obligation to maintain the MA for MAH' 

products, that includes the Risk Management Plan in module 1.8.2. of the dossier: 

The safety specification and the list of safety concerns in the RMP does not seem to accurately 
reflect the current knowledge on the safety of your COVID-19 vaccine, as it seems to 
overestimate the remaining concerns for safety and missing information. Please take the next 

opportunity to critically appraise if the wealth of safety data accumulated during the product use 
can inform rationalising the safety concerns in the RMP. EMA consider that the most suitable 
procedure for this RMP update to be the next PSUR submission, where a summary review of the 
safety of the product could lead to RMP updates in Part II and more. 

MAH's response: Based on the clinical trial data, cumulative PM data, individual review of cases, and real-
world data on mRNA vaccine effectiveness, no new significant safety information has been identified that 
substantiates retaining VAED/VAERD as an important potential risk in the PSUR for BNT162b2. The MAH, 

therefore, proposes to remove the important potential risk of VAED/VAERD from the list of safety 
concerns: 

Important identified risks Myocarclitis and Pericarditis 
Importantteieri+iul Vageine-AE.1,eciaied Erlanee4.-*6e-ihe 2,.E.P)), including risks •.

Vaccine A.: 1, i red Enha Re .,1:1L tore D-r.:e (VAERD) oc a i ie ed a..: e 
Missing informa.`„ion Use in pregnancy and while breast reeding:

Use in immunocompromised patients 

Use in frail patients -0.-ith co-morbidities (e.g, chronic obstructive 
pulmonary disease [COP11]. diabetes, chronic neurological disease,: 
cardiovascular disorders , 

Use in patients with autoimmune or inflammatory disorders 
Interaction with other vaccines 
Long-term safety data 

Rapporteur assessment comment: 

Based on the available cumulative data (clinical trial and post-marketing), MAH's conclusion is endorsed 
that no new significant safety information has been identified that substantiates retaining VAED/VAERD as 

an important potential risk in the PSUR Summary of safety concerns. 

Therefore, MAH's proposal to remove VAED/VAERD from the list of safety concerns in both RMP and 

PSUR, is accepted. The MAH should amend the safety specification in the RMP accordingly at the next 
regulatory opportunity. 
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• Case source : Spontaneous (3716), Literature (48), Cl in ical study (60), Sol icited (59) . 

• Relevant event seriousness : serious (8154), non-serious (1156).  

• Relevant event outcome : Fata l ( 1507), Not resolved ( 1331), Resolved with sequelae (108), 
Resolved/resolving (3173), Unknown data (3202) . 

MAH's conclusion : Based on the cumulative PM data ind ividual review of cases, no new sign ificant safety 
information was identified for BNT162b2 and the potential risk of VAED/VAERD. The purpose of this 
review of subjects with COVID-19 fol lowing vaccination is to identify cases of potential vaccine associated 
enhanced disease. The nature of spontaneously reported data provides a challenge because of the lack of 
a comparison group. Further, the background rate of VAED is not known.  No cases were reported after 
administration of a second booster vaccination with BNT162b2 (orig inal or bivalent) . Considering the 
l imitations of the review, VAED/VAERD remains a theoretical risk for the vaccine. 

On 02 September 2022, EMA reminded the MAH of the legal obligation to maintain the MA for MAH' 
products, that includes the Risk Management Plan in module 1 .8 .2 .  of the dossier: 

The safety specification and the list of safety concerns in the RMP does not seem to accurately 
reflect the current knowledge on the safety of your COVID-1 9 vaccine, as it seems to 
overestimate the remaining concerns for safety and missing information. Please take the next 
opportunity to critically appraise if the wealth of safety data accumulated during the product use 
can inform rationalising the safety concerns in the RMP. EMA consider that the most suitable 
procedure for this RMP update to be the next PSUR submission, where a summary review of the 
safety of the product could lead to RMP updates in Part II and more. 

MAH's response : Based on the clinica l trial data, cumulative PM data, ind ividual review of cases, and rea l­
world data on mRNA vaccine effectiveness, no new significant safety information has been identified that 
substantiates retain ing VAED/VAERD as an important potential risk in the PSUR for BNT162b2 . The MAH, 
therefore, proposes to remove the important potential risk of VAED/VAERD from the l ist of safety 
concerns: 

Inwortant identified risks lV[yocarditis and Pericarditis 
±ffifJSftant fl eten!i:al :ri:sl,s :vaeeitte AsJeei:a!eEl Enlltatteea Hi:sea:,e (-\'1\EH1. meltttElittg 
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1'.1issing infonm1Hon Use in pregnancv and wl1ile breast feeding 

Use in immunocompromised patients 
Use in frail patients with co-morbidities (e.g .  chronic obstructive 
pulmonary disease [COPD] . diabetes. chronic neurological disease. 
cardiovascular disorders) 
Use in patients ,,;vi.th autoimmune or inf1ammat01v disorders 
Interaction with other vaccines 
Long-te1m safetv data 

Rapporteur assessment comment: 

Based on the avai lable cumulative data (cl in ica l trial and post-marketing), MAH's conclusion is endorsed 
that no new significant safety information has been identified that substantiates retaining VAED/VAERD as 
an important potential risk in the PSUR Summary of safety concerns. 

Therefore, MAH's proposal to remove VAED/VAERD from the l ist of safety concerns in both RMP and 
PSUR, is accepted . The MAH should amend the safety specification in  the RMP accordingly at the next 
regulatory opportunity. 
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The MAH should continue to monitor VAED/VAERD as part of their pharmacovigilance activities. 

Evaluation of other risks (not categorised as important) 

Adverse events of special interest (AESIs) 

Response to the PRAC request 4 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

For future PSURs in the section 'Evaluation of AESIs, the cardiovascular AESIs, haematological 
AESIs, dermatological AESIs, facial paralysis, hepatic AESIs, musculoskeletal AESIs, other AESIs, 
respiratory AESIs, vasculitic events, local adverse reactions, and/or severe reactogenicity should 

only be included and discussed in the PSUR if the reporting pattern changes and/or there is a 
safety issue/signal. 

MAH's response: Upon review of the incremental data of cases evaluated for all the above mentioned 
topics, no new safety issues/signals or reporting pattern changes were detected. These topics have been 
removed from the text of the PSUR. 

Rapporteur assessment comment; 

Noted. 

Response to the PRAC request 5 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

The vaccination stress/anxiety related ADRs are considered well documented and adequately 
managed in clinical practice, and therefore could be removed from section 'Evaluation of other 

risks (not categorised as important)' in future PSURs. 

MAH's response: This section has been removed from the text of the PSUR. 

Rapporteur assessment comment: 

Noted. 

Anaphylactic AESIs 

Search criteria: Anaphylactic reaction; Anaphylactic shock; Anaphylactoid reaction; Anaphylactoid shock. 

Clinical trial data 

• Number of cases: 1 (BNT162b2) (0.32% of 309 cases of the total CT dataset), compared to 3 
cases (0.45%) retrieved in the PSUR#3. 

The investigator reported that there was not a reasonable possibility that the events anaphylactic 
reactions were related to study vaccine (BNT162b2), or clinical trial procedures. The event 

reported as an anaphylactic reaction with unknown cause (PT Anaphylactic reaction) occurred 
approximately 5 months after receiving the booster dose (third dose) of study vaccine 
(BNT162b2). 

Post-authorisation data 
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I The MAH should continue to monitor VAED/VAERD as part of their pharmacovigilance activities. 

Evaluation of other risks (not categorised as important) 

Adverse events of special interest (AESis) 

Response to the PRAC request 4 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202 1 12) :  

For future PSURs in the section 'Evaluation of AESis� the cardiovascular AESis, haematological 

AESis, dermatological AESis, facial paralysis, hepatic AESis, muscu/oskeletal AESis, other AESis, 

respiratory AESis, vasculitic events, local adverse reactions, and/or severe reactogenicity should 

only be included and discussed in the PSUR if the reporting pattern changes and/or there is a 

safety issue/signal. 

MAH's response : Upon review of the incremental data of cases evaluated for a l l  the above mentioned 
topics, no new safety issues/signals or reporting pattern changes were detected.  These topics have been 
removed from the text of the PSUR. 

I 
Rapporteur assessment comment; 

Noted . 

Response to the PRAC request 5 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202 112) :  

The vaccination stress/anxiety related ADRs are considered well documented and adequately 

managed in clinical practice, and therefore could be removed from section 'Evaluation of other 

risks (not categorised as important)' in future PSURs. 

MAH's response : Th is section has been removed from the text of the PSUR. 

I 

Rapporteur assessment comment; 

. Noted . 

Anaphylactic AESis 

Search criteria : Anaphy/actic reaction; Anaphy/actic shock; Anaphy/actoid reaction; Anaphy/actoid shock. 

Clinical trial data 

• Number of cases : 1 (BNT162b2) (0. 32% of 309 cases of the tota l CT dataset), compared to 3 
cases (0.45%) retrieved in the PSUR#3. 

The investigator reported that there was not a reasonable possibi l ity that the events anaphylactic 
reactions were related to study vaccine (BNT162b2), or c l in ical trial procedures. The event 
reported as an anaphylactic reaction with unknown cause (PT Anaphylactic reaction) occurred 
approximately 5 months after receiving the booster dose (th ird dose) of study vaccine 
(BNT162b2) .  

Post-authorisation data 
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• Number of cases: 421 (BNT162b2 [333], BNT162b2 + BNT162b2 Omi BA.1 [17], BNT162b2 + 

BNT162b2 Omi BA.4/BA.5 [70]) (0.15% of 282,992 cases, the total PM dataset), compared to 
1037 cases (0.20%) retrieved in the PSUR#3. 

• Reported relevant PTs: Anaphylactic reaction (321), Anaphylactic shock (128), Anaphylactoid 
reaction (9), Anaphylactoid shock (1). 

• Relevant event outcome: fatal (3), resolved/resolving (211), resolved with sequelae (11), not 
resolved (27), unknown (207). In 3 cases (reporting 3 relevant events with fatal outcomes), the 
reported cause of death was Anaphylactic reaction (3). Two (2) of the 3 cases involved elderly 

subjects. Medical history was provided in 1 case and included Autoimmune disorder. 

O/E analysis 

Since anaphylaxis has already been identified as a risk of vaccination, the goal of the observed versus 
expected analysis is risk estimation rather than signal identification. Risk of anaphylaxis is reported per 

dose administered and compared to rates of anaphylaxis observed for other vaccines rather than rates in 
an unexposed population. 

The current analysis is restricted to the bivalent vaccine and to the US and EEA given the availability of 
the exposure data in these regions. Previous PSURs provided O/E ratios for the monovalent vaccine, 

which had steadily declined from 9.47 (95% CI, 8.61, 10.40) first reported in Summary Monthly Safety 
Report 2 (through 31 January 2021) to 2.404 (95% CI 2.353, 2.455) in the PSUR#3. 

The MAH has conducted unadjusted observed versus expected analyses for the 20 cumulative cases of 
anaphylaxis reported through 18 December 2022 after the bivalent BA.1 or BA.4/5 vaccine in the US/EEA. 

Anaphylaxis cases were identified using the following PTs: anaphylactic shock, anaphylactic reaction, 
anaphylactoid shock, and anaphylactoid reaction. 

Expected case counts were determined by multiplying the number of doses administered by the expected 
rate per million doses. An estimated 51,751,231 doses of Pfizer-BioNTech bivalent BA.1 or BA.4/5 COVID-

19 vaccine have been administered through 18 December 2022. A background rate of 1.31 anaphylaxis 

cases per million vaccine doses was assumed. 

An O/E ratio of 0.295 (95% CI 0.180, 0.456) was observed for BNT162b2 bivalent vaccines compared to 
the expected cases of anaphylaxis based on background rates observed in the US. The reason for the 

lower O/E ratio for the bivalent vaccine compared with the monovalent vaccine is unknown but could 
reflect decreased reporting, changes in the accuracy of the exposure estimate, or changes in population 
being vaccinated. 

Second Booster Analysis 

Thirty-two (32) cases reported 33 events occurred after administration of a second booster vaccination. 
In 8 of these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 

provided. In the remaining 24 cases, 15 involved homologous second booster and 9 heterologous second 
booster. No new significant safety information was identified based on the review of the remaining cases 

involving second booster vaccination. 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 
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• Number of cases : 421 (BNT162b2 [333],  BNT162b2 + BNT162b2 Omi BA. 1 [ 17],  BNT162b2 + 

BNT162b2 Omi BA.4/BA.5 [70]) (0 . 1 5% of 282,992 cases, the tota l PM dataset), compared to 

1037 cases (0.20%) retrieved in the PSUR#3.  

• Reported relevant PTs : Anaphylactic reaction (321),  Anaphylactic shock (128), Anaphylactoid 

reaction (9), Anaphylactoid shock ( 1 ) .  

• Relevant event outcome : fata l (3), resolved/resolving (21 1),  resolved with sequelae ( 1 1 ), not 

resolved (27), unknown (207) .  In 3 cases (reporting 3 relevant events with fata l outcomes), the 

reported cause of death was Anaphylactic reaction (3).  Two (2) of the 3 cases involved elderly 

subjects. Medical history was provided in 1 case and included Autoimmune disorder. 

O/E analysis 

Since anaphylaxis has already been identified as a risk of vaccination, the goal of the observed versus 

expected analysis is risk estimation rather than signal identification.  Risk of anaphylaxis is reported per 

dose administered and compared to rates of anaphylaxis observed for other vaccines rather than rates in 

an unexposed population . 

The current analysis is restricted to the biva lent vaccine and to the US and EEA given the availabi l ity of 

the exposure data in these regions. Previous PSURs provided O/E ratios for the monovalent vaccine, 

which had steadily decl ined from 9 .47 (95% CI, 8 .61 ,  10 .40) first reported in Summary Monthly Safety 

Report 2 (through 3 1  January 202 1) to 2.404 (95% CI 2 . 353, 2 .455) in the PSUR#3.  

The MAH has conducted unadjusted observed versus expected analyses for the 20 cumulative cases of 

anaphylaxis reported through 18 December 2022 after the bivalent BA. 1  or BA.4/5 vaccine in the US/EEA. 

Anaphylaxis cases were identified using the fol lowing PTs : anaphylactic shock, anaphylactic reaction, 

anaphylactoid shock, and anaphylactoid reaction.  

Expected case counts were determined by multiplying the number of doses admin istered by the expected 

rate per mil l ion doses. An estimated 5 1,751,231 doses of Pfizer-BioNTech biva lent BA. 1 or BA.4/5 COVID-

19 vaccine have been administered through 18 December 2022.  A background rate of 1 . 3 1  anaphylaxis 

cases per mi l l ion vaccine doses was assumed. 

An O/E ratio of 0 .295 (95% CI 0 .180, 0 .456) was observed for BNT162b2 bivalent vaccines compared to 

the expected cases of anaphylaxis based on background rates observed in the US. The reason for the 

lower O/E ratio for the biva lent vaccine compared with the monovalent vaccine is unknown but cou ld 

reflect decreased reporting, changes in  the accuracy of the exposure estimate, or changes in population 

being vaccinated . 

Second Booster Analysis 

Th irty-two (32) cases reported 33 events occurred after admin istration of a second booster vaccination . 

In 8 of these cases, no or partial vaccination dates are avai lable and/or onset dates of the AEs were not 

provided . In the remaining 24 cases, 15 involved homologous second booster and 9 heterologous second 

booster. No new significant safety information was identified based on the review of the remain ing cases 

involving second booster vaccination . 

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases and on the ana lyses 

by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

I Rapporteur assessment comment: 
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It is noted that the reason for the lower O/E ratio (0.295 [95% CI 0.180, 0.456]) for the bivalent vaccine 
compared with the monovalent vaccine (O/E ratio 2.404 [95% CI 2.353, 2.455] in the 3rd PSUR) is 
unknown but could reflect decreased reporting, changes in the accuracy of the exposure estimate, or 

changes in population being vaccinated. 

No new important safety information concerning anaphylaxis could be identified from the data in current 

PSUR. At the moment, the current risk minimisation measures described in the product information of 
Comirnaty are considered adequate. 

COVID-19 AESIs 

Search criteria: SMQ COVID-19 (Narrow and Broad) OR PTs Ageusia; Anosmia; Vaccine associated 
enhanced disease; Vaccine associated enhanced respiratory disease. 

Clinical trial data 

• Number of cases: 4 (BNT162b2 [3], blinded therapy [1]) (1.3% of 309 cases, the total CT 
dataset), compared to 7 cases (1.0%) retrieved in the PSUR#3. None of the events were related 

to BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of relevant cases: 57,462 (original [56,904], original + Omi BA.1 [166], original + Omi 

BA.4/BA.5 [799]), (20.3% of 282,992 cases, the total PM dataset), compared to 54,335 cases 
(10.7%) retrieved in the PSUR#3. 

• Time to event onset: n=49,091, range: <24 hours to 365 days, median: 136 days. 

• Duration of relevant events: n=900, range: 24 hours to 421 days, median: 9 days. 

• Relevant event outcome: fatal (123), resolved/resolving (3384), resolved with sequelae (137), 
not resolved (2683), unknown (51,599). 

o Fatal cases (123): In 123 cases (reporting 136 relevant events of which 123 relevant 
events reported a fatal outcome), the reported causes of death (≥10) included COVID-19 

(65), Drug ineffective (41), COVID-19 pneumonia (28), Vaccination failure (20), Death, 
Suspected COVID-19 (10 each). Of note, in 10 cases limited information regarding the 
cause of death was provided (PT Death [10]). Most (88 of 123 cases) of the fatal cases 
involved elderly subjects. When the medical history was provided (80 cases), the most 
frequently (≥ 5) relevant medical conditions included Hypertension (27), Atrial fibrillation 

(17), Osteoarthritis (7), Chronic kidney disease, Diabetes mellitus, Type 2 diabetes 
mellitus (6 each), Acute respiratory failure, Asthma, Chronic obstructive pulmonary 
disease, Cognitive disorder, Hypertensive heart disease, Hypothyroidism, and Myocardial 
ischaemia (5 each). 

O/E analysis 

O/E analysis was performed for Ageusia/anosmia: all O/E ratios <1. 

Second Booster Analysis 

There were 2974 cases that reported 7068 events (including 3002 relevant events) which occurred after 
the administration of a second booster vaccination. In 2173 of these cases, no or partial vaccination dates 
are available and/or onset dates of the AEs were not provided. In the remaining 801 cases, 17 involved 
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It is noted that the reason for the lower O/E ratio (0.295 [95% CI 0 . 180, 0 .456]) for the biva lent vaccine 
compared with the monovalent vaccine (O/E ratio 2 .404 [95% CI 2.353, 2 .455] in the 3rd PSUR) is 
unknown but cou ld reflect decreased reporting, changes in the accuracy of the exposure estimate, or 
changes in population being vaccinated . 

No new important safety information concern ing anaphylaxis could be identified from the data in current 
PSUR. At the moment, the current risk min imisation measures described in the product information of 
Comirnaty are considered adequate . 

COVID-19 AESis 

Search criteria : SMQ COVID-1 9  (Narrow and Broad) OR PTs Ageusia; Anosmia; Vaccine associated 
enhanced disease; Vaccine associated enhanced respiratory disease. 

Clinical trial data 

• Number of cases : 4 (BNT162b2 [3],  bl inded therapy [1 ] )  ( 1 . 3% of 309 cases, the tota l CT 
dataset), compared to 7 cases (1 .0%) retrieved in the PSUR#3 .  None of the events were related 
to BNT162b2 or bl inded therapy. 

Post-authorisation data 

• Number of relevant cases : 57,462 (orig inal [56,904], orig inal + Omi BA. 1 [ 166], orig inal + Omi 
BA.4/BA.5 [799]), (20.3% of 282,992 cases, the total PM dataset), compared to 54,335 cases 
(10 .  7%) retrieved in the PSUR#3 .  

• Time to event onset : n=49,091,  range : <24 hours to 365 days, median : 136 days. 

• Duration of relevant events : n=900, range : 24 hours to 421 days, median :  9 days. 

• Relevant event outcome: fata l (123), resolved/resolving (3384), resolved with sequelae (137), 
not resolved (2683), unknown (51,599) .  

o Fatal cases ( 123) : In 123 cases (reporting 136 relevant events of which 123 relevant 
events reported a fata l outcome), the reported causes of death (�10) included COVID-19 
(65), Drug ineffective (41), COVID-19 pneumonia (28), Vaccination fai lure (20), Death, 
Suspected COVID-19 (10 each). Of note, in 10 cases l imited information regarding the 
cause of death was provided (PT Death [ 10]) .  Most (88 of 123 cases) of the fatal cases 
involved elderly subjects. When the medical history was provided (80 cases), the most 
frequently (� 5) relevant medical conditions included Hypertension (27), Atrial fibril lation 
( 17), Osteoarthritis (7), Chronic kidney disease, Diabetes mell itus, Type 2 diabetes 
mellitus (6 each), Acute respiratory fai lure, Asthma, Chronic obstructive pulmonary 
disease, Cognitive disorder, Hypertensive heart disease, Hypothyroidism, and Myocardial 
ischaemia (5 each) .  

O/E analysis 

O/E analysis was performed for Ageusia/anosmia : al l  O/E ratios < 1 .  

Second Booster Analysis 

There were 2974 cases that reported 7068 events (including 3002 relevant events) which occurred after 
the administration of a second booster vaccination. In 2173 of these cases, no or partial vaccination dates 
are avai lable and/or onset dates of the AEs were not provided . In the remaining 801 cases, 17 involved 
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homologous second booster and 784 heterologous second booster. No new significant safety information 

was identified based on the review of the remaining cases involving second booster vaccination. 

Long COVID 

Search criteria: PT Post-acute COVID-19 syndrome. 

Clinical trial data 

• No cases; no cases were retrieved in the PSUR#3. 

Post-authorization data 

Number of relevant cases: 178 (0.06% of 282,992 cases, the total PM dataset), compared to 200 
cases (0.04%) retrieved in the PSUR#3. 

Subjects' gender: female (114), male (58) and unknown (6). 

Subjects' age in years: n=159, range: 13-83 years, mean: 45.5, median: 44.0. Of these 159 
subjects where the subjects' age was provided, there were 3 paediatric, 138 adults, and 18 
elderly subjects. 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

During the interval period, an increased number of cases reporting COVID-19 AESIs (57,462 [20.3% of 

the total PM dataset] compared to 54,335 cases (10.7%) retrieved in the 3rd PSUR is noted. However, no 

conclusions can be drawn because the percentage of the total post-marketing dataset depends on the 
other ICSRs of which the more known ADRs are less reported in time and/or within the current circulating 

more infective SARS-CoV-2 virus variants more vaccinees got COVID-19 and report this. 

No new important safety concern could be identified for COVID-19 AESIs. 

Immune-mediated/a utoimmun e AESIs 

Search criteria: SMQ Immune-mediated/autoimmune disorders (Narrow and Broad) OR HLGT (All Path) 

Autoimmune disorders OR PTs Cytokine storm; Hypersensitivity; Thyroiditis subacute; Thrombocytopenia. 

Clinical Trial Data 

• Number of cases: 9 (BNT162b2 [3] and blinded therapy [6] (2.9% of 309 cases, the total CT 
dataset), compared to 19 cases (2.8%) retrieved in the PSUR#3. All SAEs were assessed as not 

related to BNT162b2 or blinded therapy. 

Post-authorization data 

• Number of cases: 6155 (BNT162b2 [6012], BNT162b2 + BNT162b2 Omi BA.1 [68] and 

BNT162b2 + BNT162b2 Omi BA.4/BA.5 [85]) (2.2% of 282,992 cases of the total PM dataset), 
compared to 11,726 cases (2.3%) retrieved in the PSUR#3. 

• Most frequently (≥2%) reported relevant PTs: Hypersensitivity (1142), Psoriasis (361), 

Polymyalgia rheumatica (278), Autoimmune disorder (254), Rheumatic disorder, 
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homologous second booster and 784 heterologous second booster. No new significant safety information 
was identified based on the review of the remaining cases involving second booster vaccination . 

Long COVID 

Search criteria : PT Post-acute COVID-1 9  syndrome. 

Clinical trial data 

• No cases; no cases were retrieved in the PSUR#3. 

Post-authorization data 

• Number of relevant cases : 178 (0.06% of 282,992 cases, the tota l PM dataset), compared to 200 
cases (0.04%) retrieved in  the PSUR#3.  

• Subjects' gender: female (1 14), male (58) and unknown (6). 

• Subjects' age in years: n= 159, range : 13-83 years, mea n :  45.5, media n :  44.0 .  Of these 159 
subjects where the subjects' age was provided, there were 3 paediatric, 138 adu lts, and 18 
elderly subjects. 

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases and on the ana lyses 
by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

During the interval period, an increased number of cases reporting COVID-19 AESis (57,462 [20.3% of 
the tota l PM dataset] compared to 54,335 cases (10 .7%) retrieved in the 3rd PSUR is noted . However, no 
conclusions can be drawn because the percentage of the tota l post-marketing dataset depends on the 
other ICSRs of which the more known ADRs are less reported in time and/or within the current circulating 
more infective SARS-CoV-2 virus variants more vaccinees got COVID-19 and report this. 

No new important safety concern could be identified for COVID-19 AESis. 

Immune-mediated/autoimmune AESis 

Search criteria : SMQ Immune-mediated/autoimmune disorders (Narrow and Broad) OR HLGT (All Path) 
Autoimmune disorders OR PTs Cytokine storm; Hypersensitivity; Thyroiditis subacute; Thrombocytopenia. 

Clinical Trial Data 

• Number of cases : 9 (BNT162b2 [3] and blinded therapy [6] (2.9% of 309 cases, the tota l CT 
dataset), compared to 19  cases (2.8%) retrieved in the PSUR#3.  All SAEs were assessed as not 
related to BNT162b2 or blinded therapy. 

Post-authorization data 

• Number of cases : 6155 (BNT162b2 [6012] ,  BNT162b2 + BNT162b2 Omi BA. 1 [68] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [85]) (2 .2% of 282,992 cases of the tota l PM dataset), 
compared to 1 1,726 cases (2. 3%) retrieved in the PSUR#3. 

• Most frequently (:2:2%) reported relevant PTs : Hypersensitivity (1 142), Psoriasis (361), 
Polymyalgia rheumatica (278), Autoimmune disorder (254), Rheumatic disorder, 
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Thrombocytopenia (164 each), Dermatitis (144), Neuralgic amyotrophy (130), Alopecia areata 
(128), and Autoimmune thyroiditis (125). 

• Relevant event outcome: fatal (76), resolved/resolving (1777), resolved with sequelae (446), not 

resolved at the time of reporting (2403), and unknown (2093). 

o Fatal cases (63): In 63 cases (reporting 76 relevant events with a fatal outcome), the 
reported causes of death (≥3) included Interstitial lung disease (11), Multiple organ 

dysfunction syndrome (9), Pulmonary fibrosis (6), Cerebral infarction, Encephalopathy, 
Myocarditis, Respiratory failure (4 each), Atrial fibrillation, Cardiac arrest, Cardio-
respiratory arrest, Condition aggravated, Cytokine storm, Encephalitis, Pneumonia, 
Pulmonary embolism, Pulmonary hypertension, and Renal failure (3 each). Most (44 of 61 
cases that provided age) of the fatal cases involved elderly subjects. When the medical 
history was provided (44 cases), significant medical conditions reported in more than 2 
cases included Hypertension (18), Diabetes mellitus (6), Tobacco user, Type 2 diabetes 
mellitus (5 each), Atrial fibrillation, COVID-19 (4 each), Asthma, Cardiac failure, Chronic 
kidney disease, Gastrooesophageal reflux disease, and Prostate cancer (3 each). 

O/E analysis 

• O/E analysis was performed for Acute disseminated encephalomyelitis (ADEM), ADEM and 
encephalitis, Autoimmune thyroiditis, Myasthenia gravis, Polymyalgia rheumatica, and Type 1 
diabetes mellitus. All O/E ratios were <1, except for ADEM (narrow definition) the O/E ratio using 
the 21-day risk window for the 25-49 years age group was 1.101, however the confidence 
interval included 1 (95% CI [0.853, 1.398]). 

Second Booster Analysis 

One hundred and sixty-five (165) cases reported 189 events that occurred after administration of a 
second booster vaccination. In 81 of these cases, no or partial vaccination dates are available and/or 
onset dates of the AEs were not provided. In the remaining 84 cases, 56 involved homologous second 
booster and 28 heterologous second booster. No new significant safety information was identified based 
on the review of the remaining cases involving second booster vaccination. 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

Please refer regarding subacute thyroiditis to section 2.2 Signal evaluation of this AR. 

No new important safety concern could be identified for immune-mediated/autoimmune AESIs. 

Multisystem Inflammatory Syndrome in Children / Adults 

Search criteria: PTs Cytokine release syndrome; Distributive shock; Multiple organ dysfunction syndrome; 
Multisystem inflammatory syndrome; Multisystem inflammatory syndrome in adults; Multisystem 
inflammatory syndrome in children; Systemic inflammatory response syndrome. 

Clinical Trial Data 
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Thrombocytopenia (164 each), Dermatitis (144), Neuralgic amyotrophy (130), Alopecia areata 
(128), and Autoimmune thyroiditis ( 125) .  

• Relevant event outcome: fata l (76), resolved/resolving (1777), resolved with sequelae (446), not 
resolved at the time of reporting (2403), and unknown (2093). 

o Fata l cases (63) :  In 63 cases (reporting 76 relevant events with a fatal outcome), the 
reported causes of death (�3) included Interstitial lung disease ( 1 1) ,  Multiple organ 
dysfunction syndrome (9), Pulmonary fibrosis (6), Cerebral infarction, Encephalopathy, 
Myocard itis, Respiratory fai lure (4 each),  Atria l  fibrillation, Cardiac arrest, Cardio­
respiratory arrest, Condition aggravated, Cytokine storm, Encephal itis, Pneumonia, 
Pulmonary embolism, Pulmonary hypertension, and Renal fai lure (3 each). Most (44 of 6 1  
cases that provided age) of the fatal cases involved elderly subjects. When the medical 
history was provided (44 cases), significant medical conditions reported in more than 2 
cases included Hypertension (18), Diabetes mell itus (6), Tobacco user, Type 2 diabetes 
mell itus (5 each), Atrial fibri l lation, COVID-19 (4 each),  Asthma, Cardiac fa i lure, Chronic 
kidney disease, Gastrooesophageal reflux d isease, and Prostate cancer (3 each). 

O/E analysis 

• O/E analysis was performed for Acute disseminated encephalomyelitis (ADEM), ADEM and 
encephal itis, Autoimmune thyroiditis, Myasthenia gravis, Polymyalgia rheumatica, and Type 1 
diabetes mel l itus. All O/E ratios were < 1 ,  except for ADEM (narrow defin ition) the O/E ratio using 
the 21-day risk window for the 25-49 years age group was 1 . 101 ,  however the confidence 
interval included 1 (95% CI [0.853, 1 . 398]) .  

Second Booster Analysis 

One hundred and sixty-five ( 165) cases reported 189 events that occurred after administration of a 
second booster vaccination. In 81  of these cases, no or partial vaccination dates are avai lable and/or 
onset dates of the AEs were not provided . In the remaining 84 cases, 56 involved homologous second 
booster and 28 heterologous second booster. No new significant safety information was identified based 
on the review of the remaining cases involving second booster vaccination. 

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases and on the ana lyses 
by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

Please refer regarding subacute thyroid itis to section 2 .2  Signal eva luation of this AR. 

No new important safety concern could be identified for immune-mediated/autoimmune AESis. 

Multisystem Inflammatory Syndrome in Children / Adults 

Search criteria : PTs Cytokine release syndrome; Distributive shock; Multiple organ dysfunction syndrome; 
Multisystem inflammatory syndrome; Multisystem inflammatory syndrome in adults; Multisystem 
inflammatory syndrome in children; Systemic inflammatory response syndrome. 

Clinical Trial Data 
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• Number of cases: 0; no cases were retrieved in the PSUR#3. 

Post-authorization data 

• Number of relevant cases: 92 (0.03% of 282,992 cases in the total PM dataset), compared to 207 
(0.04%) retrieved in PSUR#3. BNT162b2 (85), BNT162b2 + BNT162b2 Omi BA.4/BA.5 (4), 
BNT162b2 + BNT162b2 Omi BA.1 (3). 

• Relevant PTs: Multiple organ dysfunction syndrome (43), Multisystem inflammatory syndrome 

(17), Multisystem inflammatory syndrome in children (12), Systemic inflammatory response 
syndrome (9), Multisystem inflammatory syndrome in adults (7), Cytokine release syndrome, 
Distributive shock (3 each). 

• Relevant event outcome: fatal (38), resolved/resolving (29), resolved with sequelae (1), not 
resolved (6), unknown (20). 

o Fatal cases (37). In 37 fatal cases (reporting 38 relevant events with fatal outcome), the 
reported causes of death were coded to Multiple organ dysfunction syndrome (33), 

Distributive shock (3), Systemic inflammatory response syndrome (2). Of 37 cases, 19 

involved elderly subjects. When the medical history was provided (28 cases), the most 
frequently (≥3) reported medical conditions included Hypertension (9), Atrial fibrillation 

(6), Diabetes mellitus (4), Asthma, Cardiac failure, Chronic obstructive pulmonary 
disease, COVID-19 (3 each). 

O/E analysis 

• O/E analysis was performed for Multisystem inflammatory syndrome: For the MIS analysis, the 
21-24 years age group using the 21-day and 42-day risk windows has an O/E ratio greater than 
1; however, the results are not statistically significant as the 95% confidence intervals include 1. 
For all other age groups and risk windows, the O/E ratio is less than 1. 

Table 11. Observed to Expected (01E) Analysis of Multisystem Inflammatory Syndrome in European Economic Area 
Countries and in the United States, Cumulative Period 

Stratification Bkgd 
Rate''s''''' 

2I-Day Risk Window 42-Day Risk Wbtdor -
Obs PY 

Cases 
Exp 

Cases 
O,,E. 

Ratio 
95% CI Obs 

Cases 
PY Exp O1E. 

Cases Ratio 
95% CI 

Age I I 
<5 years 2.77 2 I 91,575 1 2.5 I 0.7661 0.095, 2.848 I 2 I 123,230 3.4 I 0.586 I 0.071.2,117 
5-11 years 2.77 14 I 1,893,579 I 52.5 0.267 I 0.146,0,448 I 14 I 2,797,396 77.5 I 0.181 I 0.099.0.303 .
12-17 years 2.77 40 I 3.397,235 I 94,1 0.425 I 0.304,0.579 51 I 5.203.454 144.1 I 0 354 I 0.263.0.465 .
18-20 years 1.50 6 I 2.064,665 I 31.0 0.194 I 0.071.0 -12.2 9 3.237.459 48.6 I 0.185 I 0.085.0.352 
21-24 , .. . , , , I 0.23 9 I 2,752.887 I 6.3 1.421 I 0.650, 2.693 I 10 I 4,316,612 9.9 I 1.007 I 0.433, 1.352 
25-49 years 0.58 58 I 20.289,383 I 117.7 0.493 I 0.374.0.637 68 I 32.156932 186.5 I 11.34,5 I 0,283.0.462 
50-59 7r ears 1.47 33 1 10,097.627 I 148..4 I 0.2 0.153,0.312 I 39 I 16,387,819 240.9 I 0.162 I 0.115,0.221 
60-69 years I 3.38 41 I 9,500,558 I 321.1 0.128 I 0.092,0.173 47 I 15;799,132 534.0 I 0,066 I 0,065,0.117 
70+ years 7,42 133 I 13.707,708 I 1,017.1 I 0.131 I 0.109.0.155 165 I 23,018,623 1,708.01 0.09 0.082,0.113 

Gender I I I 
Males 2.36 177 1 29,988.444 I 707.7 I 0.250 I 0.215.0.290 212 I 48,368.881 1,141.5 I 0.166 I 0,162.0.212 
Females 2.36 1591 33,806,773 I 797.8 0.1991 0..170,0.233 193 I 54,671,775 1,290.3 1 0.1501 0,129,0.172 

Vaccine I 
Monovalent (any dose) 2.36 332 1 60991.637 I 1,439.4 I 0 231 I 0.207.0,257 401 I 97,975,499 2,312.2 I 0.1 73 I 0.157, 0.191 

Bivalent BA.1 2.36 2 I 527,0661 12.41 0.16I 0.019, 0.581 2 I 1,001.576 23.6 I 0.065 1 0.010.0.306 
BivalentBA.4/5 2.36 2 I 2.276,515 I 53.7 I 0.03-  I 0.005.0.134 2 I 4,063,581 95.9 I 0.021 0.003.0.075 

a. Background rate per 100,000 person years (PY).' Backgroluid rates fr,71, A( ( ESS include Kawasaki disease codes 

Second Booster Analysis 

Eight (8) cases reporting 9 events occurred after administration of a second booster vaccination. In 3 of 
these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 

provided. The remaining 5 cases involved homologous second booster. No new significant safety 
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• Number of cases : O; no cases were retrieved in  the PSUR#3 .  

Post-authorization data 

• Number of relevant cases : 92 (0.03% of 282,992 cases in the tota l PM dataset), compared to 207 
(0.04%) retrieved in PSUR#3 .  BNT162b2 (85), BNT162b2 + BNT1 62b2 Omi BA.4/BA.5 (4), 
BNT162b2 + BNT1 62b2 Omi BA. 1  (3).  

• Relevant PTs : Multiple organ dysfunction syndrome (43),  Mu ltisystem inflammatory syndrome 
(17), Multisystem inflammatory syndrome in ch i ldren (12), Systemic inflammatory response 
syndrome (9), Multisystem inflammatory syndrome in adu lts (7), Cytokine release syndrome, 
Distributive shock (3 each) .  

• Relevant event outcome: fata l (38), resolved/resolving (29), resolved with sequelae ( 1 ), not 
resolved (6), unknown (20) . 

o Fatal cases (37). In 37 fata l cases (reporting 38 relevant events with fata l outcome), the 
reported causes of death were coded to Mu ltiple organ dysfunction syndrome (33), 
Distributive shock (3), Systemic inflammatory response syndrome (2).  Of 37 cases, 19 
involved elderly subjects . When the medical history was provided (28 cases), the most 
frequently (23) reported medical cond itions included Hypertension (9), Atrial fibril lation 
(6), Diabetes mell itus (4), Asthma, Cardiac fai lure, Chronic obstructive pulmonary 
disease, COVID- 19 (3 each) .  

O/E analysis 

• O/E analysis was performed for Mu ltisystem inflammatory syndrome : For the MIS ana lysis, the 
21-24 years age group using the 21 -day and 42-day risk windows has an O/E ratio greater than 
1 ;  however, the results are not statistica l ly significant as the 95% confidence interva ls i nclude 1 .  
For al l  other age groups and risk windows, the O/E ratio i s  less than 1 .  

Table 11. Observed to Expected (0/E) Analysis of �'.lultisystem Inflammatory Syndrome in European Economic Area 
Countries and in tile United States, Cumulative Period 

Stratification 

Al!e 
<5 vears 
5-1 1  vears 
12- 17  vears 
1 8-20 vears 
2 1�2-f VCi!ll"S 
25-49 years 
50-W years 
60-69 years 
70+ years 

Geuder 
Males 
Females 

Vardne 
Monornlent ( anv dose) 
BiYalent BA. I 
Bi\·alent BA.4:s 

Bkgd 
Rat�•·5' Obs 

Cases 

2 ,77 2 
2 .Ti 14 
J,77 40 
uo 6 
0.23 9 
0 .58  58  
1.47 33 
3.38 -II 
7,4.:! 1 33  

2.36 ! ii 
2.36 159 

2 .36 332 

2.36 2 
2.36 2 

21-Dn Risk W'iudow 
PY Exp 0/E 

91.575 
1.893.579 
3.397.235 
2.06-1.665 
2.752.887 

20.289.383 
10.091.617 
9.500.558 

13,707.708 

29.968.444 
33.806,773 

60.991 .637 
527.066 

2.276.5 1 5  

Cases Ratio 

25 0.788 
52,5 0.267 
94. 1 0.425 
3 1.0 0 . 194 
6.3 l.421 

l l 7.7 0.-193 
148 4 0.221 
321 . l  0 . 128 

1 .017 . l  0 . 131  

707,i 0.250 
797 8 0. 1 99 

1.-139.4 0 .23 1  
12.-1 0.161 
53.7 0.037 

9S% CI 

0.095. 2.848 
0 . 146. 0.4-18 
0.30-1. 0.579 
0.071 .  0.412. 
0.6511, 2.698 
0.37-1. 0.637 
0. 1 53. 0.3 1 2  
0.092. 0 .  I 7 3  
0 . 1 09. 0 . 1 55 

0.2 I 5. 0.290 
0 1 70. 0.233 

0.207. 0.257 
0.019. 0 .581  
0.005. 0 . 1 34 

Obs 
Cases 

2 
14 
51 
9 

10  
68  
39  
47 

165 

2 1 2  
193 

401 
2 
2 

42-Dav Risk \Vimlow 
PY Exp 0/E 

123.230 
2.797.396 
5.203.-154 
3.237.459 
-1.3 16.61 2  

31.156.931 
16.387.8 19  
1 5.199.Bl 
23.018.623 

48.366.861 
54.67 1 .775 

97.975.-199 
1.00Ui6 
4.063.581 

Cases Ratio 

3.4 0.586 
775 0 .181  

144 . 1  0.3�4 
48.6 0.185 
9.9 1.!l!l7 

1 86 .5  0.365 
240.9 0 . 1 62 
53-1.0 0.088 

1 .708.0 0.097 

l . 14 1 . 5  0. 1 86 
1.290.3 0. 150 

2.3 12 .2 0.173 
23.6 0.085 
95.9 0.021 

95% CI 

0.07LU ! 7  
0.099. 0.303 
0.263. 0.-165 
0.085. 0.352 
0.483, 1.852 
0.283. 0.-162 
0. 1 15. 0.::21 
0.065. 0 . 1 1 7  
0.082. 0. 1 1 3  

0. 162. 0 .212 
0. 129. 0 . 1 72 

0. 157. 0 . 19 1  
0.010. 0.306 
0.003. 0.07� 

a. Backgrotmd r�te per 100.000 person years (PY).' Backgrotu1d rates from ACCESS include Kawasaki disease codes 

Second Booster Analysis 

Eight (8) cases reporting 9 events occurred after administration of a second booster vaccination.  In 3 of 
these cases, no or partia l vaccination dates are avai lable and/or onset dates of the AEs were not 
provided . The remaining 5 cases involved homologous second booster. No new sign ificant safety 
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information was identified based on the review of the remaining cases involving second booster 
vaccination. 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

Please refer regarding new cases of MIS-C/ -A to section 2.2 Signal evaluation of this AR. 

It is noted that in the O/E analyses for multisystem inflammatory syndrome, the O/E ratios were 
somewhat elevated for the 21-day risk window (same as in previous 3rd PSUR) (O/E ratio 1.42, 95% CI 
0.65;2.70), and for the 42-day risk window (new compared to the previous 3rd PSUR) (O/E ratio 1.01, 
95% CI 0.48;1.85) in the 21-24 years age group, although not statistically significant. 

No new important safety concern could be identified for multisystem inflammatory syndrome in 

children/adults. 

Myocarditis and Pericarditis AESIs 

Rapporteur assessment comment: 

Please refer to section 2.3 Evaluation of important identified risks' of this assessment report. 

Neurological AESIs (including demyelination) 

Search Criteria: SMQ Generalised convulsive seizures following immunisation (Narrow) OR SMQ 

Demyelination (Narrow and Broad) OR PTs Ataxia; Cataplexy; Fibromyalgia; Intracranial pressure 
increased; Meningitis; Meningitis aseptic; Meningitis viral; Miller Fisher syndrome; Narcolepsy; 
Neuropathy peripheral; Polyneuropathy. 

Clinical Trial Data 

• Number of cases: 8 cases (BNT162b2 [4], blinded therapy [4]; 2.6% of 309 cases in the total CT 
dataset), compared to 15 cases (2.2%) retrieved in the PSUR#3. None of these SAEs were 

assessed as related to BNT162b2/blinded therapy. 

Post-authorization data 

• Number of relevant cases: 2597 (BNT162b2 [2474], BNT162b2 + BNT162b2 Omi BA.1 [49], 

BNT162b2 + BNT162b2 Omi BA.4/BA.5 [81]) (0.9% of 282,992 cases in the total PM dataset), 
compared to 5111 cases (1.0%) retrieved in the PSUR#3. 

• Most frequently (>53) reported relevant PTs: Seizure (663), Guillain-Barre syndrome (266), 
Neuropathy peripheral (263), Epilepsy (196), Polyneuropathy (170), Fibromyalgia (161), Multiple 

sclerosis (149), Multiple sclerosis relapse (140), Trigeminal neuralgia (128), Optic neuritis (78), 
Febrile convulsion (75), Ataia (67), Meningitis (53). 

• Relevant event outcome: fatal (29), resolved/resolving (782), resolved with sequelae (212), not 
resolved (854), unknown (953). 
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information was identified based on the review of the remaining cases involving second booster 
vaccination . 

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases and on the ana lyses 
by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

Please refer regarding new cases of MIS-C/ -A to section 2 .2 Signal evaluation of this AR. 

It is noted that in the O/E ana lyses for multisystem inflammatory syndrome, the O/E ratios were 
somewhat elevated for the 2 1-day risk window (same as in previous 3rd PSUR) (O/E ratio 1 .42, 95% CI 
0 .65 ;2 .70), and for the 42-day risk window (new compared to the previous 3rd PSUR) (O/E ratio 1 .01 ,  
95% CI  0.48 ; 1 .85) in the 2 1-24 years age group, a lthough not statistica l ly sign ificant. 

No new important safety concern could be identified for multisystem inflammatory syndrome in 
chi ldren/adults. 

Myocarditis and Pericarditis AESis 

Rapporteur assessment comment: 

Please refer to section 2 .3  'Evaluation of important identified risks' of this assessment report. 

Neurological AESis (including demyelination) 

Search Criteria : SMQ Generalised convulsive seizures following immunisation (Narrow) OR SMQ 
Demyelination (Narrow and Broad) OR PTs Ataxia; Cataplexy; Fibromyalgia; Intracranial pressure 
increased; Meningitis; Meningitis aseptic; Meningitis viral; Miller Fisher syndrome; Narcolepsy; 
Neuropathy peripheral; Polyneuropathy. 

Clinical Trial Data 

• Number of cases : 8 cases (BNT162b2 [4], blinded therapy [4] ; 2 .6% of 309 cases in the total CT 
dataset), compared to 1 5  cases (2.2%) retrieved in the PSUR#3.  None of these SAEs were 
assessed as related to BNT162b2/blinded therapy. 

Post-authorization data 

• Number of relevant cases : 2597 (BNT162b2 [2474], BNT162b2 + BNT162b2 Omi BA. 1  [49],  
BNT162b2 + BNT162b2 Omi BA.4/BA. 5 [81])  (0.9% of 282,992 cases in the tota l PM dataset), 
compared to 5 1 1 1  cases ( 1 .0%) retrieved in the PSUR#3 .  

• Most frequently ( > 53) reported relevant PTs : Seizure (663), Gui l la in-Barre syndrome (266), 
Neuropathy peripheral (263), Epilepsy (196), Polyneuropathy (170), Fibromyalgia (161) ,  Multiple 
sclerosis ( 149), Mu ltiple sclerosis relapse (140), Trigeminal neuralgia (128), Optic neuritis (78), 
Febrile convulsion (75), Ataia (67), Meningitis (53).  

• Relevant event outcome: fata l (29), resolved/resolving (782), resolved with sequelae (212) ,  not 
resolved (854), unknown (953). 
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o Fatal cases (26). In 26 cases (reporting 29 relevant events with fatal outcome), the 
reported causes of death (.≥-3) included Seizure (14), Epilepsy, Guillain-Barre syndrome 

(3 each). Over half (16 of 26 cases) of the fatal cases involved elderly subjects. When the 
medical history was provided (26 cases), the most frequent (.≥-3) medical conditions 

included Hypertension (10), COVID-19, Type 2 diabetes mellitus (4 each), Chronic 
obstructive pulmonary disease (3). 

O/E analysis 

• O/E analysis was performed for Generalized convulsive, Fibromyalgia, Guillain-Barre syndrome, 
Meningitis, Narcolepsy, Multiple sclerosis and Polyneuropathy. All O/E ratios were <1, except for 
polyneuropathy with BNT162b2 (monovalent presentation) using the 21 day risk window is 1.017 
however the confidence interval includes 1 (95% CI [0.967, 1.068]). 

Table 9. Monovalent and Bivalent-Stratified Observed to Expected (O/E) Analyses of Spontaneously Reported Adverse 
Events of Special Interest (AESI) in European Economic Area Countries and the United States, 2I-Day Risk 
Window, Cumulative Period 

AESI Bkgd 
Rate' 

Monovalent (any dose) Bivalent BA.1 Bivalent BA.415 
Obs 

Cases 
Exp 

C'ases' 
OE 

Ratio 
95% Cr Obs 

Cases 
Exp 

Cases' 
OE 

Ratio 
95% CI Obs 

Cases 
Exp 

Cases' 
OIE 

Ratio 
9S% CI 

Narcolepsy 1.1624 74 707.5 0.105 0.082, 
0.131 

0 6.1 0.000 - 0 26.4 0.000 -

Pericarditis 18.0042 3.362 10.078.5 0.306 0.296. 
0.317 

4 94.9 0.042 0.011. 
0.108 

10 409.8 0.024 0.012, 
0.045 

Polymyadgia 
rheumatica 

9.5.90'33 742 58.401.0 0.013 0.012, 
0.014 

2 505.5 0.004 0.000, 
0,014 

2 2.1r.3.2 0 001 0.000. 
0.003 

Polyneuropathy 2.5023 1,550 1.524.8 1.017 0.967, 
1.068 

5 13.2 0.379 0.123, 
0,886 

8 56.0 0.141 0.061, 
0.277 

Second Booster Analysis 

Ninety (90) cases reported 100 events occurred after administration of a second booster vaccination. In 

19 of these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 

provided. In the remaining 71 cases, 51 involved homologous second booster and 39 heterologous 
second booster. No new significant safety information was identified based on the review of the remaining 
cases involving second booster vaccination. 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

It is noted that in the O/E analyses for Polyneuropathy, the O/E ratio was somewhat elevated for the 21-
day risk window (new compared to the previous 3rd PSUR) (O/E ratio 1.02, 95% CI 0.97;1.07), although 

not statistically significant. For bivalent vaccines this was not the case, although observed numbers are 
low. 

No new important safety concern could be identified for neurological AESIs. 

Pregnancy related AESIs 

Rapporteur assessment comment: 

Please refer to 'Use in pregnant/lactating women' in section Update on special patient populations' in this 
AR below. 
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o Fatal cases (26). In 26 cases (reporting 29 relevant events with fatal outcome), the 
reported causes of death (�3) included Seizure ( 14), Epilepsy, Gui l la in-Barre syndrome 
(3 each). Over half (16 of 26 cases) of the fatal cases involved elderly subjects. When the 
medical h istory was provided (26 cases), the most frequent (�3) medical cond itions 
included Hypertension ( 10), COVID-19, Type 2 diabetes mell itus (4 each), Chronic 
obstructive pulmonary disease (3). 

O/E analysis 

• O/E analysis was performed for General ized convulsive, Fibromyalgia, Gui l lain-Barre syndrome, 
Mening itis, Narcolepsy, Multiple sclerosis and Polyneuropathy. All O/E ratios were < 1, except for 
polyneuropathy with BNT162b2 (monovalent presentation) using the 21  day risk window is 1 .017 
however the confidence interval i ncludes 1 (95% CI [0.967, 1 .068]) .  

Table 9. Monovalent and Bivnlent- Strntlfied Observed to EXJlected (0/E) Analyses of Spontaneously Reported Adverse 
Events of Spedal Interest (AESI) in European Economic Area Countries and tile United Stutes, 21-Day Risk 
\Viudow, Cumulative Period 

AESI Bkgd :\Ionovalent (anv dose) Bivalent BA.1 Bivalent BA.4!5 
Rate' Ohs E:tp O:E 95% Cl' Ohs E:i:p O:'.E 958'0 CI Oh; Exp O E  95•• CI 

Cases Curs� Rallo Cases ca,r,• Rallo Cases Casese Rallo 
Narcolepsy U 624 74 '707.5 0.10, 0.082. 0 6. 1 0.000 - 0 26.4 0.000 -

0. 1 3 1  
Pcricarditis 1 8. 00"1 3.362 10,978.5 0.306 0.296. 4 94.9 0.04::! 0.0 l L  1 0  409.8 0.024 0.012.  

0.3 1 7  0 . 1 08 0.04� 
Polymyalgia 9�.9013 74� �SA9 ! .0 0.0IJ 0 .012. 2 5055 0.004 0.000. 2 2 . 183.2 0.001 0.000. 
rheum8tica 0,014 o.ou 0.003 
Polyneuropathy L�023 U50 L524.8 1.017 0.967, 5 1 3.2 0.379 0. 1 23. 8 56.9 0.141 0.06 1 .  

Ul68 0.886 0.277 .. 

Second Booster Analysis 

Ninety (90) cases reported 100 events occurred after administration of a second booster vaccination. In 
19 of these cases, no or partia l  vaccination dates are available and/or onset dates of the AEs were not 
provided . In the remaining 71 cases, 5 1  involved homologous second booster and 39 heterologous 
second booster. No new sign ificant safety information was identified based on the review of the remaining 
cases involving second booster vaccination . 

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases and on the ana lyses 
by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

It is noted that in the O/E ana lyses for Polyneuropathy, the O/E ratio was somewhat elevated for the 21-
day risk window (new compared to the previous 3rd PSUR) (O/E ratio 1 .02, 95% CI 0 .97 ; 1 .07), although 
not statistica l ly sign ificant. For biva lent vaccines this was not the case, although observed numbers are 
low. 

No new important safety concern could be identified for neurological AESis. 

Pregnancy related AESis 

Rapporteur assessment comment: 

Please refer to 'Use in pregnant/lactating women' in section 'Update on special patient populations' in this 
AR below. 
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Glomerulonephritis and Nephrotic Syndrome AESIs 

Search Criteria: HLT Glomerulonephritis and nephrotic syndrome. 

Clinical Trial Data 

• During the current reporting period and previous PSUR#3 reporting period, there were no serious 
cases in the CT dataset. 

Post-authorization data 

• Number of cases: 198 (BNT162b2 [194], BNT162b2 + BNT162b2 Omi BA.1 [2], BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 [3]) (0.07% of 282,992 cases, the total PM dataset), compared to 276 

(0.05%) retrieved in PSUR#3. 

• Most frequently reported relevant PTs (>7): IgA nephropathy (60), Nephrotic syndrome (55), 
Glomerulonephritis (19), Glomerulonephritis membranous, Granulomatosis with polyangiitis (15 

each), Glomerulonephritis minimal lesion, Glomerulonephritis rapidly progressive (13 each), Focal 
segmental glomerulosclerosis (12), and Microscopic polyangiitis (7). 

• Relevant event outcome: fatal (3), resolved/resolving (71), resolved with sequelae (5), not 
resolved (53), unknown (98). 

o Fatal cases (3). In 3 cases (reporting 3 relevant events with fatal outcome), the reported 
causes of death were coded to Nephrotic syndrome (3 each). Medical history was 

provided in 2 cases and included Neuropathy and Renal disorder (1 each). 

O/E analysis 

O/E analysis was performed for Glomerulonephritis/nephrotic syndrome. All O/E ratios were <1. 

Second Booster Analysis 

Six (6) cases reported 8 events occurred after administration of a second booster vaccination. In 2 of 
these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 

provided. In the remaining 4 cases, 3 involved homologous second booster and 1 heterologous second 

booster. No new significant safety information was identified based on the review of the remaining cases 
involving second booster vaccination. 

MAH's conclusion 

No new significant safety information has emerged based on the review of these cases and on the 
analyses by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

No new important safety concern could be identified for glomerulonephritis and nephrotic syndrome 
AESIs. 

Stroke 

Search criteria: HLT Central nervous system haemorrhages and cerebrovascular accidents (All path); 
Cerebrovascular venous and sinus thrombosis (Primary Path). 
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Glomerulonephritis and Nephrotic Syndrome AESis 

Search Criteria : HLT Glomerulonephritis and nephrotic syndrome.  

Clinical Trial Data 

• During the current reporting period and previous PSUR#3 reporting period, there were no serious 
cases in the CT dataset. 

Post-authorization data 

• Number of cases : 198 (BNT162b2 [ 194], BNT162b2 + BNT162b2 Omi BA. 1 [2], BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 [3]) (0.07% of 282,992 cases, the tota l PM dataset), compared to 276 
(0.05%) retrieved in  PSUR#3.  

• Most frequently reported relevant PTs (> 7) : IgA nephropathy (60), Nephrotic syndrome (55), 
Glomerulonephritis (19), G lomerulonephritis membranous, Granulomatosis with polyangiitis (15  
each), Glomerulonephritis minimal lesion, Glomerulonephritis rapidly progressive (13 each), Focal 
segmental g lomeru losclerosis ( 12), and Microscopic polyangiitis (7) .  

• Relevant event outcome: fata l (3), resolved/resolving (71), resolved with sequelae (5), not 
resolved (53), unknown (98) . 

o Fatal cases (3) .  In 3 cases (reporting 3 relevant events with fata l outcome), the reported 
causes of death were coded to Nephrotic syndrome (3 each) .  Medical history was 
provided in 2 cases and included Neuropathy and Renal disorder (1 each) .  

O/E analysis 

O/E analysis was performed for Glomerulonephritis/nephrotic syndrome. All O/E ratios were < 1 .  

Second Booster Analysis 

Six (6) cases reported 8 events occurred after admin istration of a second booster vaccination. In 2 of 
these cases, no or partia l vaccination dates are available and/or onset dates of the AEs were not 
provided . In the remaining 4 cases, 3 involved homologous second booster and 1 heterologous second 
booster. No new significant safety information was identified based on the review of the remaining cases 
involving second booster vaccination . 

MAH's conclusion 

No new sign ificant safety information has emerged based on the review of these cases and on the 
ana lyses by age group, O/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

No new important safety concern could be identified for glomerulonephritis and nephrotic syndrome 
AESis. 

Stroke 

Search criteria : HLT Central nervous system haemorrhages and cerebrovascular accidents (All path); 
Cerebrovascular venous and sinus thrombosis (Primary Path). 
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Clinical trial data 

• Number of cases: 11 cases (BNT162b2 [10], blinded therapy [1]; 3.5% of 309 cases in the total 

CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR#3. None of the SAEs were 
assessed as related to BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases: 1132 (0.4% of 282,992 cases in the total PM dataset), compared to 3091 cases 
(0.6%) retrieved in the PSUR#3. BNT162b2 (1030), BNT162b2 + BNT162b2 Omi BA.4/BA.5 (64), 
BNT162b2 + BNT162b2 Omi BA.1 (41). 

• Most frequently (≥10) reported relevant PTs: Cerebrovascular accident (499), Cerebral infarction 

(166), Ischaemic stroke (123), Cerebral haemorrhage (113), Cerebral venous sinus thrombosis 
(60), Cerebral thrombosis (44), Subarachnoid haemorrhage (29), Cerebral ischaemia (25), 
Cerebellar infarction (22), Cerebral venous thrombosis, Haemorrhagic stroke (20 each), 
Haemorrhage intracranial (13), Ischaemic cerebral infarction, Transverse sinus thrombosis (12 
each), Embolic stroke (11), Cerebral artery embolism, Thalamus haemorrhage (10 each). 

• Relevant event outcome: fatal (107), resolved/resolving (309), resolved with sequelae (189), not 
resolved (268), unknown (440). 

o Fatal cases (86). In 86 cases (reporting 107 relevant events with fatal outcome), the 
reported causes of death (≥3) included Cerebrovascular accident (28), Cerebral 

haemorrhage (26), Cerebral infarction (10), Haemorrhagic stroke (9), Haemorrhage 
intracranial (5), Ischaemic stroke, Subarachnoid haemorrhage (4 each), Cerebral artery 
embolism, Cerebral thrombosis, Embolic stroke (3 each). 

O/E analysis 

• O/E analysis was performed for Cerebral venous sinus thrombosis, Ischemic stroke and 
Hemorrhagic stroke. The CVST analysis (table 12) using the low background rate, males and 
females 18-24 and 25-49 years, as well as overall monovalent dose 1 and dose 2, had an O/E 
ratio greater than 1 in either the 21-day and/or 42-day risk windows. However, the 95% CIs for 
some age groups included 1, indicating lack of statistical significance. For all other stratifications 
using the low background rate, the O/E ratio is less than 1. Using the mid-range background rate 
(Table 13, not reproduced here), all stratifications have an O/E ratio less than 1. 
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Clinical trial data 

• Number of cases : 1 1  cases (BNT162b2 [ 10], blinded therapy [ 1 ] ;  3 . 5% of 309 cases in the tota l 
CT dataset), compared to 19 cases (2.8%) retrieved in the PSUR#3.  None of the SAEs were 
assessed as related to BNT162b2 or bl inded therapy. 

Post-authorisation data 

• Number of cases : 1 132 (0.4% of 282,992 cases in the total PM dataset), compared to 3091 cases 
(0.6%) retrieved in the PSUR#3.  BNT162b2 (1030), BNT162b2 + BNT162b2 Omi BA.4/BA.5 (64), 
BNT162b2 + BNT162b2 Omi BA. 1 (41) .  

• Most frequently (�10) reported relevant PTs : Cerebrovascular accident (499), Cerebral infarction 
(166), Ischaemic stroke (123), Cerebral haemorrhage ( 1 13), Cerebral venous sinus thrombosis 
(60), Cerebral thrombosis (44), Subarachnoid haemorrhage (29), Cerebral ischaemia (25), 
Cerebel lar infarction (22), Cerebral venous thrombosis, Haemorrhagic stroke (20 each), 
Haemorrhage intracranial ( 13), Ischaemic cerebral infarction, Transverse sinus thrombosis (12 
each), Embolic stroke ( 1 1), Cerebral artery embolism, Tha lamus haemorrhage (10 each). 

• Relevant event outcome : fata l (107), resolved/resolving (309), resolved with sequelae (189), not 
resolved (268), unknown (440).  

o Fatal cases (86). In 86 cases (reporting 107 relevant events with fatal outcome), the 
reported causes of death (�3) included Cerebrovascu lar accident (28), Cerebral 
haemorrhage (26), Cerebral infarction (10), Haemorrhagic stroke (9), Haemorrhage 
intracranial (5), Ischaemic stroke, Subarachnoid haemorrhage (4 each), Cerebral artery 
embolism, Cerebral thrombosis, Embolic stroke (3 each) .  

O/E analysis 

• O/E analysis was performed for Cerebral venous sinus thrombosis, Ischemic stroke and 
Hemorrhagic stroke. The CVST analysis (table 12) using the low background rate, males and 
females 18-24 and 25-49 years, as wel l  as overa l l  monovalent dose 1 and dose 2, had an O/E 
ratio greater than 1 in either the 2 1-day and/or 42-day risk windows. However, the 95% Cls for 
some age groups included 1, indicating lack of statistical significance. For a l l  other stratifications 
using the low background rate, the O/E ratio is less than 1. Using the mid-range background rate 
(Table 13, not reproduced here), a l l  stratifications have an O/E ratio less than 1 .  
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Table 12, Observed to Expected (O/E) Analysis of Cerebral Venous Siuous Thrombosis hi European Economic Area 

Countries and in the United States, Cumulative Period, Low Background Rate 

Stratification Low 
Bkgd 
rate737

21-Day Risk Window 42-Day Risk Window 
Obs 

Cases 
PY Exp 

Cases 
O/E 

Ratio 
95%C'I` Obs 

Cases 
PY Exp 

Cases 
O/E 

Ratio 
959iCI 

:Males <5 years 0.15 0 43691.043 0.2 0.000 0 58749.912 0.3 0.000 
Males 5-11 years 0„45 0 S93.455 4.0 0.000 0 1,318,570 5.9 •.000 
Males 12-17 years 0.45 4 1,601.261 7 _ 0.555 0.151. 1.421 5 7,449,69' 11,0 0.454 0,147, 1.058 
Males 18-24 years 0.42 11 2.270,238 9.5 1.154 0.576, 2.064 13 3.555.446 14.9 0.871 0.464. 1.489 
Males. 25-49 years 0,40 56 9,551.716 38.2 L466 1.107.1.903 75 15,120.116 60.5 1.240 0,975,1.554 
Males 50-59 years 1.24 29 4,742,810 58.8 0.403 0.330. 0.708 40 7,685,823 95.3 0.420 0.300. 0.572 
Males60-69 years 1,25 21 4,458.018 55.7 0.377 0._33,0.576 31 7,401,897 92.5 0.335 0.228. 0.476 
Males 70+ years 1.51 27 6,427,256 97.1 0.278 0.183, 0.405 39 10,778,587 162.8 0.240 0.170. 0.328 
Females <5 years 0.97 0 47.884 0.5 0.000 - 0 64.4S0 0.6 0.000 - 
Females 5-11 years 0.97 0 1,000,124 9.7 0.000 0 1.478,826 14.3 0.000 
Females. 12-17 years 0.97 c 1,795,974 17.4 0.287 0.093. 0,670 7 2753,762 26.' 0.262 0,105. 0.540 
Females. 18-24 years 0.97b 42 2.547.315 24.7 1.700 1.225, 2/93 47 3.998.625 38,8 1.212 0.390, L611 
Females. 25-49 years 0.26 133 10.737,666 27.9 4.764 3.939, 5.646 1 64 17.036.815 44.3 3.702 3.157, 4.314 
Females 50-59 years 1.55 56 5.354.817 83.0 0.675 0.510, 0.876 69 8.701,996 134.9 0.512 0.398, 0,647 
Females 60,-69 years 0,75 37 5,042,541 37.8 0.978 0.689. 1,349 42 8,397,235 63.0 0,667 0.481, 0.901 
Females 70+ years 1,07 55 7,280.453 77,9 0.706 0.532. 0,919 63 12.240.037 131.0 0.481 0,370, 0.615 
Overall, monovalent dose 1 0.76 160 23,679,349 180.0 0.889 0.757, 1,033 183 23,679,349 180.0 1.917 0.375,1.175 
Overall, monovalent dose 2 0.76 259 21,041,667 159.9 1.620 1.423, L329 317 42.062,666 319.7 0.902 0.885, 1.107 
Overall. monovalent dose 3+ 0,76 54 16.270.622 123.7 0.43' 0.328, 0.570 91 32233,484 245.0 0.371 0.299. 0.456 
Overall. bivalent BA.1 0.76 .2 527,065 4.0 0.499 0.060, 1,S04 .2 1.001,576 7.6 0.263 0.03.2, 0.949 
Overall, bivalent BA.4/5 0.76 1 2,276,515 17.3 0.058 0.001.0.3_- 2 4.063,581 30.9 0.065 0.008.0.234 
a. Background rate per 100,000 person years (Pr, . Source: C', Dodd C', Oini R. et al. Background rates of Adverse Events of Special Interest for 
monitoring COVID-19 vaccine, Naironi Algoritinn ES SIDIAP PC'HOSP. Available from littpiliWtA w.enceppetYphact_links.shtml. Updated March 2.0.2.1. 
Accessed 2 7 August 2021, 
b Back ,i-ound rate from ACC ESS 0-19 years used since 20-29 years rate is and O (E would not be able to be calculated, 
c. All OCCUITMCCS in the table indicate not estimable because of 0 observed cases 

Table 13. Observed to Expected (0 E) Analysis of C rl ebt al Venous Sinous Thrombosis in Eur opean Economic Area 

C ountries and in the I Kited _State Curnul,1 TT e Period, Mid Background Rate 

SI] aari ,iH,-, ,,I. 'Mid Bk.d 
r are".

:'1-1) v.- El st: `).', . .'.ndow I 42-1);: -,- Ri-.1-. Window 
07.-, 7 

Casts 
l' .,,p 

C a ,Te-.; 
O1:E 
Ratio 

15teCP: 01-.. : 
C - 

FY E.7.:...,
Ca.- e 

0..1 I 15%C.I 
Rad* 

Males '.5 years 1.45 0 43691.143 _ 0 0 18749,912 0.3 01 - 
Males 5-11 years 0.45 0 893, 55 4.0 0.410 0 1.312..:70 5.9 0 0ID 
Males 12-17 years 1.45 4 1.601.261 .•.2 0.55 1.151, 1...421 5 2,449,692 11.0 0.454 0.147, 1.055 
Males 13-24 year: 1.10 11 2'70'32'. .25.0 0.440 C..220, 0.758 13 3555 446 39.1 0.3 2 0177,0•.56S 
' ,Sales 25-'19 vear 1.50 56 9 -'. '.1.716 143.3 0 391 t.I95. 0.508 ' 15.12G.116 226.8 0 3..3 .] 0.260_ 0,415 
If. el, 3 f 0-59 vex, i 1.71 29 4.742.'114 S1.1 0.35E I.= 39, 0..514, 40 -7. 131.4 0.44 0.217, 0,414 
.:,:ales 60-69 year-, 3.97 21 ..45 ::915 177.0 0.1 .19 0.073, 0..121 31 7. :0'...397 293.9 0.115 0.072_ 0.150 

6.22 -'7 6.42.:.256 399.S 0.16:3 1.045, 0 098 39 1(,775,5S- 670.4 0 0 A 0.141, 0.080 
7 enL ,..,_ 3E; 0.97 0 47,334 0.5 0.410 0, 61.42.0 0.6 0 01D - 

eir.ales '-1 ; ...ears 1.97 0 1,000.1N 9.7 0.00 0 1.471.826 14.3 0.041,
.7 en. .-.. s 12-17 •,... .r,-.. 0.97 5 1„795,174 17.4 0 2S7 0.09 .j, 0..670 

7
2,753,762 26.7 0 -MI' 0.105_ 0.540 

_.11. .1:: 1S-24 years 4.71 42 2..'4 ,315 120.0 0.350 1.232,0..473 47 3.998.625 1SS_3 0.,:50 0.1!3. 0.332 
7 ela.:, ] - --', c, -.-ear,., 2.85 133 10.73 7, 66 306.0 0_435 0.3,64, 0..515 164 17.036.31.5 455.5 0.3.8 0.22„?... ".i.394 

ea 0-59 yea:-s 2.05 56, 5,354117 109.E 0 510 G.3S5 0..662 !.70!.996 178.4 0.2..S' 0.301, 0.490 
- ., . 60-69 -..-,.!a:s 1.70 37 5.042,541 S5 7 0.432 1.304, 0595 42 8.397.235 142 S 0.::''2 0.212, 0.398 
n - es 70- - 1.35 55 7.280.4.53 9S.3 0 560 G.422, 0..728 63 12,24(.. .03 7 165 2 OA I 0.213_ 0•.4SS 
Ove_J1„ nio ...1,3-..:':-.e ..t due 1 2.34 160 23,679349 554.1 0.2S9 1.246,0.331 1S3 23,679.249 554.1 0.330 0 284, 0.352 
Overall, rus 3V. ,-I]e _ . 2.34 7'.i59 2141.667 492.4 0.526 0.464, 0.594 317 42,062.666 9S4.3 0 322 0.288_ 0.360 
Overall, nic.,•.,o-.. .,.]e ..,t dos:e 3+ 2.34 54 162.70 ' 3 S0.7 0_142 1.107..0..185 91 32...123.434 754.3 0.1.1 0.147, 0.14S 
Overall, laivaler.r. BA.1 2,34 _ 52 .1.53 12.3 0Af 2 1.020,0586 2 1,001, , 76 23.4 0,085 0.C.10, 0,308 
Owe -. all, b. ivalent BA.4 5 2.34 1 1,276.,TV 53.3 0_019 "..000,0105 4,0635A 95.1 00:: 0.:=43.. 0.076 
a_ Bac.,.'gro-.-r,d per 100,000 per;.:. 
b.. 70,113 d .sat e .17..CT age groups 1.S•,- e '11'3 ',VIE •C . Dr dd C. Ciin t t! al. i .2rti.zi.d rates of Ad.-..er.7eE-...ents hateres! moLli .:.g 

it -19 -.-Icane. =S SIDIAP PCZOSP 1,611 g:41.:.V, =S a erall from AA. C11:.7111 Pete: ,x T. B y Hit 
IA. A Saenic Incideake t f CF zebra' !iL. r1". •., -L , ,ociated Wit. Ad26.COV2..S, CO',TID -19 Va.,: cline In tem Me 202:1 
Nov items 16111. 
c. All occurrences of ix the table indicate nro tainable because of 0 observed cases 

Second Booster Analysis 

Seventy-four (74) cases reporting 91 events occurred after administration of a second booster 
vaccination. In 9 of these cases, no or partial vaccination dates are available and/or onset dates of the 
AEs were not provided. In the remaining 65 cases, 43 involved homologous second booster and 22 
heterologous second booster. 
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Table 12. Observed to E:xpectrd (0/E) Anal�·sis of Cerebral Venous Siuous Thrombosh iu Europun Economic Area 
Countries and in the I:nited States, Cmnullltive Period, Low Background Rafe 

Stratification Low 21-Dn Risk Window 42-Dav Risk Window 
Bk1d Obs PY Exp OiE 95°·oCI' Obs PY Exp OIE 95%CI 

ratr-•·16 Cases Cases Ratio Cases Cases Ratio 
Males <5 vears 0.45 0 4369L043 O.:! 0.000 . 0 58749.912 0.3 0.000 . 
Male, 5. I 1 years 0.45 0 693.455 4.0 0.000 . 0 1 .3 18.570 5.9 0.000 -
Male, 1 2-1  7 yc�rs 0.45 4 1.60L!61 7.2 0.555 0 . 1 5 1 .  L-121 5 2.449.692 1 1 .0 0.454 0. 147. 1.1)58 
Males 1 8-24 vear, 0.42 I I  2.270.238 9.5 1.154 0.576, 2.064 1 3  .U55.446 14.9 0.87 1 0.464. 1 .469 
Male, 25--19 years 0.40 56 9.551 . 7 16  38.2 1.466 1.107. 1.903 75 1 5. 120. 1 16 60.5 1.240 0.975, 1.554 
Males 50-59 years 1 .24 29 4.742.81 0  58.8 0.493 0.330. 0. 708 40 7.685.823 95.3 0.420 0.300. 0.572 
Males 60-69 year, L!:- 2 1  4.458.01 8  55.7 0.377 0.233. 0.576 3 1  7.401.897 925 0.335 0.L!S. 0.476 
Males 70+ vea.-s U I  2 7  6.427..�56 97, l 0.2;8 0 1 83. 0.405 39 1 0.778567 162.8 0.240 0 . 1 70. 0.328 
Fc:1ua}c:,,. <� year'> 0.97 0 47.884 0.5 0.000 - 0 64.460 0.6 0.000 -
Females 5-1 1 vear, 0.97 0 1.000. 124 9.7 0.000 - 0 1 .478.826 14.3 0.000 -
Females 12-17  vc•rs 0.97 5 1.795.974 1 7.4 0.287 0.093. 0.670 7 2.753.762 26. 7 0.26'.! 0 . 105. 0540 
F cmale, 1 8-24 vcars 0.97b 42 2547.31 5  24.7 1.700 1.225, 2 .298 47 3.998.625 38.8 1.212 0.890, 1.611 
Femolc, 25-49 vcars 0.26 133  10.737.666 2.7.9 4.764 3.989. 5.646 1 64 1 7.036.81 5  44.3 3.702 3.157, 4.314 
Females 50-59 \'Cars 1.55 56 5.354.81 7  83.0 0.675 0 .5 10. 0.676 69 8.701.996 134.9 0.512 0.398. 0.64 7 
Females 60-69 years 0.75 37 5.042.541 37.8 0.978 0.689. 1 .349 -12 8.397.235 63.0 0.667 0.48 1 .  0.901 
Females 70+ vcars 1.07 55 7.280.453 77.9 0.706 0.532. 0.919  63 1 2.240.037 1 3 1.0 0.481 0.370. 0.61 5  
Overall. monovalent dose I 0.76 1 60 23.679.349 1 80.0 0,889 0.757, 1.038 1 6 3  23.679.349 1 80,0 1.017 0.875, 1.175 
Owrall. monovalent dose 2 0.76 259 2 1.04 1 .667 159.9 1.620 1.428. l.829 3 1 7  42.062.666 3 1 9. 7  0.992 0.885. 1 . 1 07 
O,·eralL monovalent dose 3� 0.76 54 16.270.622 123.7 0.437 0.328. 0.570 9 1  32.233.484 245.0 0.371 0.299. 0.456 
O,·crall. biYalcut BA. I  0.76 2 527.065 4.0 0.499 0.060. 1 .804 2 1 .001 .576 7.6 0.263 0.032. 0.949 
Overall. bivalent BA.4 5 0.76 I l.276.5U 17.3 0.058 0.00 1 .  0.322 2 4.063.581  30.9 0.065 0.008. 0.234 
a .  Background rnte per 100.000 per,on yea1·, (PY). Sow·cc: Willame C. Dodd C. Oini R. el al. BAckgrotu1d rates of Advcl'Sc Events of Special lntere,t for 
monitmfog COVID-19 vaccine. Naffou· Algorit!nn ES SIDIAP PCHOSP. Available from: http: www.enccpp.et1J>hact_links.,html. Updated M•rch 2021 .  
Accc'>�cd 2 7  Angu\t 202 1 ,  
b .  Background rote from ACCESS 0-1 9  years used since 20-29 year, rntc " 0 and O .  E would not b e  able to be calculated. 
c. All occ,u1·ence, of •. _ .. in the table indicate not estimable because of O obser.ed case, 

Table 13. Ob�ernd to Expeded (OlE) .-\n,1ly-,is of C:erebn1I Y-e11,oin Siuous Ttu-ombosis in Eurnpeilln Ernnomfr • .\.i·eill 
Countries and in the United St,ifes. Cumulmllive Petfod. :'!lid Backgrnum:l Rate 

Stntilicatim, !llid Bkgd 
fl! tt•Jo.lt,l � Obs. 

Ca,es 
M,ales · .  5 vears 0.45 0 
M,ales 5-1 1  years 0.45 0 
M,ales 11-17 vean 0.45 4 
M,ales 12-24 years uo 1 1  
Males 25-49 vears uo 56 

M,ales 50-5 9 vears 1 .71 29 
�-bles 60-69 ;-ears 397 }1 
�hies 70+ veru-, 6 .22 27 
Females · :j vears 0.97 0 
Femllles .5-11 vears 0 97 0 
Females 12- 17  years 0 97 5 
Females 1 8-24 vean 4.71 42 
Females :25-49 years 285 lB 
Fem.ues .50-59 vears 2 .05 56 

Females 60"69 years 1 . 70 37  
Females 70+ ,;earn u� 55 
Overall. monovalent dose l 2 .34 1150 
Overall. mDnovalent dose 1 234 2:'i9 
Overn.ll. monovalent dos€' 3+ 234 54 
Overall. bivalent BAJ 2 .34 2 
Overall. bivalent BA.4l5 ) _ 34 1 
a Bacl<ground IOI<' per 1 00 .000 person yens (l"Y) 

ll- D n  Risk \'1.'indow 
PY hp 01':[ 

Cas.es Rario 
43691 :043 O.:! 0 

893,455 4.0 11000 
Ui01 )61 7.2 (.t)5) 
1):70.13& :25.0 0.440 
9 .551716 143.3 0.391 
4.742.SIO SU (U'.i!: 
-t45�.0l 8  1 77.0 0.119 
6.42:7 .256 3 99.8 0.068 

47.8&.4 0.5 0 000 
1.000.114 9.7 0.000 
U95.974 17.4 0.287 
2 547 �3 1)  1 �0.0 0.350 

10.HH\66 306.0 0.435 
5354,8 1 7  1 09.B O .'ilO 
5 .0-42,541 S5.7 11432: 
7.280.4�3 98J 0.560 

23,679.349 5 54.l 0.289 
1 1()41.667 49H (1526 
1 6.270.622 3 80.7 0.142 

527 .065 12J O.Hi2 
2}76J1)  :H) 0.019 

4!-Da,; Risk Window 
9S�11iCl' Obs PY [:i;p Ol[ 9511,liCI 

Ca,e� Cas.es Ratio 
- 0 5 8749.912 0.3 0 
- 0 1,3 18.570 5.9 0 000 

0. 151. 1 421 s 2,449.692 1 1.0 0.454 0.147. 1.058 
0.�20. 0 78& 13  3555.446 39 .1  0332 0.177. 0.�68 
0.295. 0 50& '75 1 5J20J 16 w; g 0.331 0.260. 0 .4 15  
0.!39. 0.51'4 40 7,6&5.823 B l .4 0.304 0." 17. 0 .4 1 4  
0.073 0 181 31  7.40Ul97 2939 OJO'i 0.072. 0. 1�0 
0.045. 0.098 39 10.778.587 610.4 0.058 O J)4L 0.080 

- 0 64.4&0 0.6 0 000 
- 0 1 .4788}6 14.3 0.000 

0.093 0 670 7 2,  753)62 26.7 0.262 0_105_ o �o 
0.252. 0.473 47 3,998.625 1 88 . J  0.250 0.133. 0 .332 
0 3-64. 0 5 1 5  16-1 17.036815  485 ) 033& 0.2RS. (U94 
0.385.  0 662 69 8,701996 17g.4 0.387 0.301. 0.490 
0.304. 0.59:5 42 8397.�35 1-12 . 8  0.294 0.:!12. 0 . 398 
0 422. o ns 63 1 2 .�40 037 165.2 0.381 0.293. 0.488 
0.246. 0.337 183 23.679.349 554.1 0.330 0.284. 0 . 382 
0 464. 0 59'4 3 17 42.062.666 98-U 0.321 0.2RS. 0 3-60 
0. 107. 0 18:5  9 1  32 .:1:33.4!!4 754.3 O.ln a.on 0. 148 
0.020. 0.586 2 1 ,001.576 23.4 O.OB'.i 0.010. 0 . 308 
0 000 0 105 2 4.06J m 95.1 0 021 0.003. 0.076 

b B�ctground ntes for age gro�s '- 1 8  ]'e!lfs from Will�- C. Dodd C. Gmt R. & al. Ba;:lkgrcmnd rates of Ad,·er,e Eve-nts of :.pee1� Interest fm momtonng 
COVID-19 ncrine. ES SIDIAP PCHO�P. Bad.:�onnd rnle, for ��r group, _::: 1 8  year� aad m:ernll from Aghmri AA. Cms.an DJ. P'rrt�;on T. B1i!Py K. Heit 
IA. Age- 1111d Se.1e-Specific Incideruce -ofCrrebr1l Veuou& Sinus Tbrmnoosi• Aswci,ted With Ad26.COV1 S COVID-19  Vo�cination JA\l:A Intern Med 20:' 1 
Nov I :e2 16352 .  
c. All oc.curreruces of . .  _,. in Ille table indicate not estimable became ofO observed ca;es 

Second Booster Ana lysis 

Seventy-four (74) cases reporting 9 1  events occurred after admin istration of a second booster 
vaccination. In 9 of these cases, no or partial vaccination dates are avai lable and/or onset dates of the 
AEs were not provided . In the remaining 65 cases, 43 involved homologous second booster and 22 
heterologous second booster. 
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MAH's conclusion 

No significant new safety information was identified based on a review of these cases and on the analyses 
by age group, O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

It is noted that for cerebral venous sinus thrombosis the O/E analysis results (O/E ratios > 1) for the 18-
24 and 25-49 year age groups (in both males and females) using the low background rate for both the 
21-day and 42-day risk windows are consistent with the previous 3 rd PSUR: 

Table 11. 010semed t* Expected (O/E) Analysis *f Cerebral Venous Sinous Thr*mh*sis in European Econ*mic Area 

Countries and in the United States. Cumulative Period, Low Backgr*und Rate 

Stratiication 

Low 
Bkgd 
rate" 

2l Day Risk Window 42 Day Risk Window 
Obs 

Cases PI-
Exp 

Cases 
O,E 

Ratio 95!oCI 
Obs 

Cases PI-
Exp 

Cases 
O,E 

Ratio 95!oCI 
Males <11 years 0.45 0 901382 4A 0_000 NEC 0 L306,591 5.9 0_000 NE 
Males 12-17 years 0.45 4 1,562,311 TO 0.569 0.155. 1.457 5 2,409,778 10.8 0.4M 0.150, 1.076 
Males 18-24 years 0.42 11 1214_979 93 1.177 0 588, 2.106 12 3.514,277 14.8 0 813 0.420. 1.420 
Males 25-49 years 0.40 53 9,186,672 36.7 1.442 1 080. 1.887 74 14,565.823 58.3 1.270 0.997, 1.594 

Males 50-59 years 1.24 26 4,241,876 52.6 0.494 0.323. 0.724 33 6.796,938 84.3 0_352 0.270. 0.550 
Males 60-69 years 1.25 20 3,713,614 46.4 0.431 0.263. 0.665 30 6.042,722 75.5 0.397 0.268, 0.567 
Males 70+ years 1.51 26 5,152,276 77.8 0_334 0.218. 0.490 37 8,411,485 127.0 0 291 0.205, 0.402 
Females ="11 years 0.97 1 L016.452 99 0.101 0.003.0.56:5 1 L471390 14.3 0_070 0.002, 0.390 
Females 12-17 
years 0.97 6 1,761,755 17.1 0_351 0.129. 0.764 9 2,717.409 26.4 0_341 0.156. 0.648 
Females 18-24 
years 0.971) 35 2,508,963 24.3 1.438 1 002. 2 000 40 3,962,908 38.4 1.041 0.743, 1 417 
Females 25-49 
years 0.26 122 10,359.439 26.9 4 529 3 7M, 5.408 150 16.425,290 42.7 3.512 2 973, 4.122 

Females 50-59 
years 1.55 50 4,781392 74.1 0 674 0.501. 0.889 62 7,664,632 118.8 0.522 0.400, 0.669 
Females 60-69 
years 0.75 35 4,187,692 31.4 1 114 0.776. 1.550 39 6.814,133 51.1 0_763 0.543, 1.043 
Females 70+ years 1.07 50 5,810,014 62.2 0_804 0.597. 1.060 58 9,485,291 101.5 0.571 0.434, 0.739 
Overall, dose 1 0.76 150 22,917,286 174.2 0.861 0 729. 1.011 173 22,917,286 174.2 0 993 0.851. 1.153 
Overall, dose 2 0.76 240 21,280,003 161.7 1.484 1 302, 1.684 302 42,494.750 323.0 0.935 0.833. 1.047 
Overall, dose 3 0.76 48 13,213.476 100.4 0 478 0.352. 0.634 74 26.178,631 199.0 0_372 0.292. 0.467 

a. Background rate per 100.000 person yews (PY). Source: Willaine C, Dodd C. Ciini R, et I Backwound rates sf Advetse Events of Special Intetest far 

manttering COVID-19 vaccine. Narrow Algorithm ES S1DLAP PCHOSP Available Updated 2021.. 
Accessed 27 August 2021. 
b. Bac rate from ACCESS 0-19 years, used since 20-29 years raters 0 and OM wsuld not be able to be calculated, 
c Nat estiinable (NE) because of 0 observed eases 

In the age-stratified and overall analysis, some of the O/E ratios (including 95% CI) were >1 (not in 

paediatric persons), this was only seen when applying the low background rates. Using the mid-range 
background rate all O/E ratios were below 1. 

The O/E result using the low background rate and the 42-day risk window (O/E ratio 1.017 [95%CI 
0.875; 1.175]) for the overall monovalent dose 1 of which the 95% CI included 1 that indicate lack of 
statistical significance, is new in current 4th PSUR. 

O/E ratios for ischemic stroke and hemorrhagic stroke were well below 1. 

No new important safety concern could be identified for stroke. 

Sudden Death 

Rapporteur assessment comment: 

Please refer to Death' in section Evaluation of special situations' of this AR below. 

PRAC PSUR assessment report 
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MAH's conclusion 

No sign ificant new safety information was identified based on a review of these cases and on the ana lyses 
by age group, 0/E and second booster. Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

It is noted that for cerebral venous sinus thrombosis the 0/E analysis results (0/E ratios > 1) for the 18-
24 and 25-49 year age groups (in both males and females) using the low background rate for both the 
21-day and 42-day risk windows are consistent with the previous 3rd PSUR:  

Table 11. Obserwd to  Expected (O/E) Analysis of C:enbral ,-enous Sinous Thrombosis in  E uropean Economic Area 
Countries and in the Cniled States, Cumulative Period, Low Background Rate 

Low 21-DaY Risk \Vindow 42-DaY Risk Window 
Bkgd Obs Exp OiE Obs Exp OiE 

Stratification rahi1,38 Cases PY Cases Ratio 95%CI Cases PY Cases Ratio 95%CI 
Males <1 1 yens 0.45 0 90 U82 4. 1 0.000 NE' 0 U06.591 5 .9 0.000 NE 

Males 12-17 yeaIS 0.45 4 1.562.3 1 1  7.0 0.569 0 . 1 55 .  1 .457 5 2.409.778 10 .ll 0.461 0 1 50. 1076 

l'vfales 1 8-24 veaIS 0.42 1 1  '.U24.929 9.3 1.177 0.588, 2. 106 1 2  3.5 14.277 14.ll 0.813 0.420. 1420 
Males 25-49 years 0.40 53 9. 186.672 36 .7  1.442 !080, 1 .887 74 14.565.823 58.3 1.270 0.997, 1.:594 

Males 50-59 yeaIS 124 26 4.24 1.876 52.6 0.494 0.323. 0. 724 33 6.796.938 84.3 0.392 0 270. 0. 550 
Males 60-69 yeaIS 125 20 3.71 3.614 46.4 0.431 0.263. 0.665 30 6.042.722 75.5 0.397 0 268. 0.567 
Males 7 O+ years 1 .5 1 26 5.1 52.276 77 . 8  0.334 0.218. 0.490 37 8.41 1.485 127 .0 0 291 0 205. 0.402 

Fen:rnles <1 1 yearn 0.97 I 1.01 6.452 9.9 0.101 0 003. 0 .565 l 1.473.390 14.3 0.070 0 002. 0.390 

Fen:rnles 12-17 
ye.a:rs 0.97 6 1.761.755 17. 1 0.351 0 . 129. 0 .764 9 2.71 7.409 26.4 0.341 0 1 56. 0 648 

Fen:rnles 18-24 
ve.a:rs 0.97° 35 2.508.963 24.3 1.438 1 .002, 2.000 40 3.962.908 38.4 1.041 0.743, 1.417 

Fen:rnles 25-49 
ve.a:rs 0.26 122 10.359.439 26.9 4.529 3 .761, 5.408 1 50 16.425,290 42.7 3.512 2.973, 4.122 

Fen:rnles 50-59 
ve.a:rs 1.55 50 4.783.392 74 . 1  ll.674 0.501, 0 .889 62 7.664.632 118.8 0.522 0.400. 0.669 

Fen:rnles 60-69 
ve.a:rs 0.75 35 4.1 87.692 3 1 .4 11 14 0.776. 1.550 39 6.814.133 5 1.1 0.763 0 543. 1043 
Fen:rnles 70+ ye.am 107 50 5.810.014 62.2 0.804 0.597, 1060 58  9.485.291 10 1 .5  0.571 0.434. 0.739 

Overall. d" se 1 0.76 150 22,9 17,286 174.2 0.861 0.729. I .Oll  173 22.9 17,286 1 74.2 0.993 0 851 .  1.153 

Overall. d" se 2 0.76 240 21 .280 .. 003 1617 1.4M 1302, 1.684 302 42.494.750 323.0 0.935 0 833. 1047 
Overall. d" se 3 0.76 48 13.213.476 100.4 ()478 0.352, 0.634 74 26.1 78.63 1 1 99.0 0.372 0 292, 0.467 

, 
a. Background rate per l 00,000 perso11 ye,rs (PY} Source: \Villame C. Dodd C. Guu R, et al Background rates of Adverse Events ot Special Interest for 
monitoring COVID-19 vaccine. Narrow Algoritlnn ES SIDLII.P PCHOSP. AYailable fr"m: http://ww,,,_encepp.eu./phact_links.shtml. Updated March 2021 
Accessed 27 August 2021. 
b.  Background rale from ACCESS 0-19 years used since 20-29 years rate is O and OlE would not be able. lo be rnknfale.d. 
c. Not estimable (l'lE) because of O observed cases 

In the age-stratified and overal l  analysis, some of the 0/E ratios ( including 95% CI) were > 1 (not in 
paediatric persons), this was only seen when applying the low background rates. Using the mid-range 
background rate all 0/E ratios were below 1 .  

The 0/E result using the low background rate and the 42-day risk window (0/E ratio 1 .017 [95%CI 
0.875; 1 . 175]) for the overal l  monovalent dose 1 of which the 95% CI included 1 that indicate lack of 
statistical sign ificance, is new in current 4th PSUR. 

0/E ratios for ischemic stroke and hemorrhagic stroke were well below 1 .  

No new important safety concern could b e  identified for stroke. 

Sudden Death 

Rapporteur assessment comment: 

Please refer to 'Death' in section 'Evaluation of special situations' of this AR below. 
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Thromboembolic AESIs 

Search criteria: HLGT (All path) Embolism and thrombosis (excluding PTs reviewed as Stroke AESIs) OR 

PT Coagulopathy. 

Clinical trial data 

• Number of cases: 5 (BNT162b2 [5]; 1.6% of 309 cases in the total CT dataset), compared to 17 
cases (2.5%) retrieved in the PSUR#3. None of these SAEs were assessed as related to 
BNT162b2. 

Post-authorisation data 

• Number of cases: 2064 (0.7 °/0 of 282,992 cases in the total PM dataset), compared to 6102 
cases (1.2%) retrieved in the PSUR #3. BNT162b2 (1916), BNT162b2 + BNT162b2 Omi 

BA.4/BA.5 (90), BNT162b2 + BNT162b2 Omi BA.1 (78). 

• Most frequently (≥50) reported relevant PTs: Pulmonary embolism (635), Thrombosis (523), Deep 

vein thrombosis (371), Thrombophlebitis (94), Superficial vein thrombosis (81), Coagulopathy 
(79), Venous thrombosis limb (70), Retinal vein occlusion (65), Venous thrombosis (64), 
Embolism (51). 

• Relevant event outcome: fatal (106), resolved/resolving (730), resolved with sequelae (211), not 
resolved (592), unknown (821). 

o Fatal cases (82). In 82 cases (reporting 106 relevant events with fatal outcome), the 
reported causes of death (>3) included Pulmonary embolism (42), Thrombosis (19), Deep 
vein thrombosis (8), Coagulopathy (6), Coronary artery thrombosis, Thrombosis with 
thrombocytopenia syndrome (5 each), Embolism (4). Most (48 of 82 cases) of the fatal 
cases involved elderly subjects. When the medical history was provided (73 cases), the 
most frequently (>5) medical conditions included the PTs Hypertension (22), COVID-19, 
Obesity (8 each), Diabetes mellitus (7), Dementia (6). 

O/E analysis 

• O/E analysis was performed for Arterial thromboembolism, Deep vein thrombosis, Disseminated 
intravascular coagulation, Thrombotic thrombocytopenia syndrome and Venous 
thromboembolism. All O/E ratios were below 1. 

Second Booster Analysis 

One hundred and forty-nine (149) cases reporting 194 events occurred after administration of a second 
booster vaccination. In of 35 these cases, no or partial vaccination dates are available and/or onset dates 
of the AEs were not provided. In the remaining 114 cases, 80 involved homologous second booster and 
34 heterologous second booster. No new significant safety information was identified based on the review 
of the second booster vaccination cases. 

MAH's conclusion 

No safety signals have emerged based on the review of these cases and on the analyses by age group, 
O/E and second booster. Safety surveillance will continue. 

Rapporteur assessment comment: 

No new important safety concern could be identified for thromboembolic AESIs. 
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Thromboembolic AESis 

Search criteria : HLGT (All path) Embolism and thrombosis (excluding PTs reviewed as Stroke AESls) OR 
PT Coagulopathy. 

Clinical trial data 

• Number of cases : 5 (BNT162b2 [5] ;  1 . 6% of 309 cases in the tota l CT dataset), compared to 17 
cases (2. 5%) retrieved in  the PSUR#3. None of these SAEs were assessed as related to 
BNT162b2 . 

Post-authorisation data 

• Number of cases : 2064 (0.7 % of 282,992 cases in the total PM dataset), compared to 6102 
cases ( 1 . 2%) retrieved in the PSUR #3.  BNT162b2 (1916), BNT162b2 + BNT162b2 Omi 
BA.4/BA.5 (90), BNT162b2 + BNT162b2 Omi BA. 1 (78) . 

• Most frequently (�50) reported relevant PTs : Pulmonary embolism (635), Thrombosis (523), Deep 
vein thrombosis (371), Thrombophlebitis (94), Superficial vein thrombosis (81),  Coagulopathy 
(79), Venous thrombosis l imb (70), Retinal vein occlusion (65), Venous thrombosis (64), 
Embolism (51) .  

• Relevant event outcome: fata l (106), resolved/resolving (730), resolved with sequelae (21 1), not 
resolved (592), unknown (821) .  

o Fatal cases (82). In 82 cases (reporting 106 relevant events with fata l outcome), the 
reported causes of death (>3) included Pu lmonary embol ism (42), Thrombosis (19), Deep 
vein thrombosis (8), Coagulopathy (6), Coronary artery thrombosis, Thrombosis with 
thrombocytopenia syndrome (5 each), Embol ism (4) . Most (48 of 82 cases) of the fata l 
cases involved elderly subjects. When the medical history was provided (73 cases), the 
most frequently ( > 5) medical conditions included the PTs Hypertension (22), COVID-19, 
Obesity (8 each), Diabetes mel l itus (7), Dementia (6) . 

O/E analysis 

• O/E analysis was performed for Arterial thromboembolism, Deep vein thrombosis, Disseminated 
intravascular coagulation, Thrombotic thrombocytopenia syndrome and Venous 
thromboembolism. All O/E ratios were below 1 .  

Second Booster Analysis 

One hundred and forty-nine ( 149) cases reporting 194 events occurred after admin istration of a second 
booster vaccination.  In of 35 these cases, no or partial vaccination dates are available and/or onset dates 
of the AEs were not provided . In the remaining 1 14 cases, 80 involved homologous second booster and 
34 heterologous second booster. No new sign ificant safety information was identified based on the review 
of the second booster vaccination cases. 

MAH's conclusion 

No safety signals have emerged based on the review of these cases and on the ana lyses by age group, 
O/E and second booster. Safety surveillance wi l l  continue. 

Rapporteur assessment comment: 

No new important safety concern could be identified for thromboembolic AESis. 
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AESIs in subjects with Malnutrition; HIV infection 

Search criteria - PT Decode (History): Acute HIV infection; Asymptomatic HIV infection; Congenital HIV 
infection; HIV infection; HIV infection CDC Group I; HIV infection CDC Group II; HIV infection CDC Group 
III; HIV infection CDC Group IV subgroup A; HIV infection CDC Group IV subgroup B; HIV infection CDC 

Group IV subgroup Cl; HIV infection CDC Group IV subgroup C2; HIV infection CDC Group IV subgroup 
D; HIV infection CDC Group IV subgroup E; HIV infection CDC category A; HIV infection CDC category B; 
HIV infection CDC category C; HIV infection CDC group IV; HIV infection WHO clinical stage I; HIV 

infection WHO clinical stage II; HIV infection WHO clinical stage III; HIV infection WHO clinical stage IV; 
Malnutrition; Perinatal HIV infection; Prophylaxis against HIV infection; Tuberculosis. 

Clinical trial data 

• Number of cases: 2 (BNT162b2, BNT162b2s01 [1 each]) (0.6% of 309 cases, the total CT 
dataset, compared to 11 cases (1.6%) retrieved in the PSUR#3. None of the events were related 

to BNT162b2. 

Post-authorisation data 

• Number of cases: 145 (0.05% of 282,992 cases, the total PM dataset), compared to 197 cases 
(0.04%) retrieved in the PSUR#3. BNT162b2 (138), BNT162b2 + BNT162b2 Omi BA.1 (4), 

BNT162b2 + BNT162b2 Omi BA.4/BA.5 (3). . 

Patients with pre-existing HIV Infection: 

o 80 (0.02% of 282,992 cases, the total PM dataset). 

Patients with pre-existing tuberculosis: 

o 56 (0.01% of 282,992 cases, the total PM dataset). 

Patients with pre-existing malnutrition: 

o 12 (<0.01% of 282,992 cases, the total PM dataset). 

Second Booster Analysis 

Twelve (12) cases reporting 132 AEs occurred after administration of a second booster vaccination. In 8 
of these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 
provided. In the remaining 4 cases, 4 involved homologous second booster and no cases reported 
heterologous second booster. No new significant safety information was identified based on the review of 

the remaining cases involving second booster vaccination. 

MAH's conclusion 

No safety signals have emerged based on the review of these cases and on the second booster analysis. 
Safety surveillance will continue. 

Rapporteur assessment comment: 

Based on the data presented concerning individuals with pre-existing HIV infection, pre-existing 

tuberculosis, or pre-existing malnutrition, no new important safety concern could be identified. 
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AESis in subjects with Malnutrition; HIV infection 

Search criteria - PT Decode (History): Acute HIV infection; Asymptomatic HIV infection; Congenital HIV 

infection; HIV infection; HIV infection CDC Group I; HIV infection CDC Group II; HIV infection CDC Group 

Ill; HIV infection CDC Group IV subgroup A; HIV infection CDC Group IV subgroup B; HIV infection CDC 

Group IV subgroup Cl; HIV infection CDC Group IV subgroup C2; HIV infection CDC Group IV subgroup 

D; HIV infection CDC Group IV subgroup E; HIV infection CDC category A; HIV infection CDC category B; 

HIV infection CDC category C; HIV infection CDC group IV; HIV infection WHO clinical stage I; HIV 

infection WHO clinical stage II; HIV infection WHO clinical stage Ill; HIV infection WHO clinical stage IV; 

Malnutrition; Perinatal HIV infection; Prophylaxis against HIV infection; Tuberculosis. 

Clinical trial data 

• Number of cases : 2 (BNT162b2, BNT162b2s0 1 [ 1  each])  (0.6% of 309 cases, the tota l CT 
dataset, compared to 1 1  cases (1 .6%) retrieved in the PSUR#3.  None of the events were related 
to BNT162b2 . 

Post-authorisation data 

• Number of cases : 145 (0.05% of 282,992 cases, the tota l PM dataset), compared to 197 cases 
(0.04%) retrieved in the PSUR#3 .  BNT162b2 (138), BNT162b2 + BNT162b2 Omi BA. 1  (4), 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 (3) . . 

Patients with pre-existing HIV Infection:  

o 80 (0. 02% of 282,992 cases, the tota l PM dataset) . 

Patients with pre-existing tuberculosis : 

o 56 (0.01% of 282,992 cases, the tota l PM dataset) . 

Patients with pre-existing malnutrition :  

o 12 (<0 .01% of 282,992 cases, the total PM dataset) . 

Second Booster Analysis 

Twelve ( 12) cases reporting 132 AEs occurred after admin istration of a second booster vaccination .  In 8 
of these cases, no or partial vaccination dates are available and/or onset dates of the AEs were not 
provided . In the remaining 4 cases, 4 involved homologous second booster and no cases reported 
heterologous second booster. No new significant safety information was identified based on the review of 
the remaining cases involving second booster vaccination . 

MAH's conclusion 

No safety signals have emerged based on the review of these cases and on the second booster analysis. 
Safety surveil lance wi l l  continue. 

Rapporteur assessment comment: 

Based on the data presented concerning individuals with pre-existing HIV infection, pre-existing 
tuberculosis, or pre-existing malnutrition, no new important safety concern could be identified . 
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For future PSURs in the section Evaluation of AESI's', the AESIs in subjects with Malnutrition; HIV 

infection should only be included and discussed in the PSUR if the reporting pattern changes and/or there 
is a safety issue/signal. Request for next PSUR 

Clinical reactogenicity data on individuals previously exposed or not to SARS-COV-2 

• New data originated from 2 analyses on adults 18-55 years and adults >55 years enrolled in 

C4591031 Substudy E: In both, there were no clinically meaningful differences in the overall 
patterns of reactogenicity (local reactions and systemic events) when evaluated by baseline 
SARS-CoV-2 status between the vaccine groups. 

• Individuals ≥12 Years of Age (C4591044 Cohort 2): There were no clinically meaningful 

differences in the overall pattern of reactogenicity when evaluated by baseline SARS-CoV-2 status 
across different age groups. 

Rapporteur assessment comment; 

No new important safety concern could be identified based on the data presented regarding 
reactogenicity on individuals previously exposed or not to SARS-COV-2. 

For future PSURs in the section `Evaluation of other risks (not categorised as important)', the 
reactogenicity on individuals previously exposed or not to SARS-COV-2 should only be included and 
discussed in the PSUR if the reporting pattern changes and/or there is a safety issue/signal. Request for 
next PSUR 

Systemic adverse reactions 

Search criteria: PTs Arthralgia; Chills; Fatigue; Headache; Myalgia; Pyrexia. 

Clinical trial data 

• Number of cases: 1 (BNT162b2) (0.3% of 309 cases, the total CT dataset), compared to 11 cases 
(1.6%) retrieved in the PSUR#3. Not assessed as related to BNT162b2 by the investigator and 
Sponsor. 

Post-authorisation data 

• Number of cases: 79,312 (BNT162b2 [75,216], BNT162b2 + BNT162b2 Omi BA.1 [2438], 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [1784]) (28.0% of 282,992 cases in the total PM 
dataset), compared to 167,760 (33.0% retrieved in the PSUR#3). 

• Relevant PTs: Headache (35,637), Fatigue (31,585), Pyrexia (29,952), Myalgia (23,460), 
Arthralgia (17,222), Chills (14,598). 

• Relevant event outcome: fatal (130), resolved/resolving (76,253), resolved with sequelae (2559), 
not resolved (37,467), unknown (36,045). 

o Fatal cases. In 109 cases, the following relevant events (130) were reported as fatal: PTs 
Pyrexia (61), Fatigue (27), Headache (20), Chills (9), Myalgia (8), and Arthralgia (5). 
More than half (64 of 109 cases, 58.7%) of the cases with a fatal outcome involved 
elderly subjects. Review of these cases did not identify any new significant safety 
information. 
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For future PSURs in the section 'Eva luation of AESI's', the AESis in subjects with Malnutrition;  HIV 
infection should only be included and d iscussed in the PSUR if the reporting pattern changes and/or there 
is a safety issue/signal .  Request for next PSUR 

Clinical reactogenicity data on individuals previously exposed or not to SARS-COV-2 

• New data orig inated from 2 analyses on adults 18-55 years and adu lts >55  years enrol led in  
C4591031 Substudy E :  In both, there were no cl in ica l ly meaningfu l differences in  the overall  
patterns of reactogenicity (local reactions and systemic events) when eva luated by baseline 
SARS-CoV-2 status between the vaccine groups. 

• Ind ividuals 212 Years of Age (C4591044 Cohort 2) : There were no cl in ical ly meaningful 
differences in the overall  pattern of reactogenicity when evaluated by baseline SARS-CoV-2 status 
across different age groups. 

Rapporteur assessment comment: 

No new important safety concern could be identified based on the data presented regard ing 
reactogenicity on ind ividuals previously exposed or not to SARS-COV-2. 

For future PSURs in the section 'Eva luation of other risks (not categorised as important)', the 
reactogenicity on ind ividuals previously exposed or not to SARS-COV-2 should only be included and 
discussed in  the PSUR if the reporting pattern changes and/or there is a safety issue/signal.  Request for 

next PSUR 

Systemic adverse reactions 

Search criteria : PTs Arthralgia; Chills; Fatigue; Headache; Mya/gia; Pyrexia. 

Clinical trial data 

• Number of cases : 1 (BNT162b2) (0 . 3% of 309 cases, the tota l CT dataset), compared to 1 1  cases 
(1 .6%) retrieved in the PSUR#3 .  Not assessed as related to BNT162b2 by the investigator and 
Sponsor. 

Post-authorisation data 

• Number of cases : 79,3 12 (BNT162b2 [75,216], BNT162b2 + BNT162b2 Omi BA. 1 [2438], 
BNT162b2 + BNT162b2 Omi BA.4/BA. 5 [ 1 784]) (28 . 0% of 282,992 cases in  the tota l PM 
dataset), compared to 167,760 (33.0% retrieved in the PSUR#3). 

• Relevant PTs : Headache (35,637), Fatigue (31,585), Pyrexia (29,952), Myalgia (23,460), 
Arthralgia (17,222), Chi l ls (14,598) .  

• Relevant event outcome : fatal ( 1 30), resolved/resolving (76,253), resolved with sequelae (2559), 
not resolved (37,467), unknown (36,045). 

o Fatal cases. In 109 cases, the following relevant events (1 30) were reported as fata l :  PTs 
Pyrexia (61), Fatigue (27), Headache (20), Chi l ls (9), Myalgia (8), and Arthralgia (5).  
More than half (64 of 109 cases, 58.7%) of the cases with a fata l outcome involved 
elderly subjects. Review of these cases did not identify any new significant safety 
information . 
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MAH's conclusion 

Systemic adverse reactions were reported in 79,313 (1 CT and 79,312 PM) cases representing 28.0 °/0 of 

the cases in the total dataset for the reporting period. The majority of events (92.1%) were non-serious 
events with 51.7% of the events resolved, resolved with sequelae or resolving at the time of reporting. 
Evaluation of systemic adverse reaction cases did not reveal any significant new safety information based 

on analysis by age group or by dose. Systemic adverse reactions are appropriately described in the RSI. 
Surveillance of systemic adverse reactions will continue. 

Rapporteur assessment comment: 

During the interval period, a decreased number of 79,312 (28.0% of 282,992 cases in the total PM 
dataset) reporting systemic adverse reactions were retrieved compared to 167,760 (33.0%) retrieved in 

the previous 3rd PSUR. 

Systemic adverse reactions are stated in the ADR table of section 4.8 of the Comirnaty SmPC. No new 
important safety concern could be identified for systemic adverse reactions. 

For future PSURs in the section `Evaluation of other risks (not categorised as important)', the systemic 

adverse reactions should only be included and discussed in the PSUR if the reporting pattern changes 
and/or there is a safety issue/signal. Request for next PSUR 

Age-related adverse reactions 

Clinical trial data 

• Number of cases: 309 (668 in 3rd PSUR). 

Post-authorisation data 

• Number of cases: 282,992 (507,683in 3rd PSUR). 

MAH's conclusion 

Most of the frequently reported SOCs and overall PTs with the COVID-19 vaccine across the age groups 

were listed or consistent with listed events as per the current RSI. The analysis of age-related AEs did not 
identify new significant safety information. 

Rapporteur assessment comment: 

No new important safety concern could be identified for age-related adverse reactions. 

For future PSURs in the section Evaluation of other risks (not categorised as important)', the age-related 
adverse reactions should only be included and discussed in the PSUR if the reporting pattern changes 
and/or there is a safety issue/signal. Request for next PSUR 

Evaluation of special situations 

Response to the PRAC request 6 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

For future PSURs in the section 'Evaluation of special situations, the overdose, abuse, misuse, 
and drug dependency, occupational exposure, off-label use, and/or unexpected therapeutic effect 
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MAH's conclusion 

Systemic adverse reactions were reported in 79,313 (1 CT and 79,312  PM) cases representing 28.0 % of 
the cases in the tota l dataset for the reporting period. The majority of events (92 . 1  %) were non-serious 
events with 51 .7% of the events resolved, resolved with sequelae or resolving at the time of reporting. 
Evaluation of systemic adverse reaction cases did not reveal any sign ificant new safety information based 
on ana lysis by age group or by dose. Systemic adverse reactions are appropriately described in the RSI .  
Surveil lance of systemic adverse reactions wil l  continue. 

Rapporteur assessment comment: 

During the interval period, a decreased number of 79,312  (28.0% of 282,992 cases in the tota l PM 
dataset) reporting systemic adverse reactions were retrieved compared to 167,760 (33.0%) retrieved in  
the previous 3rd PSUR. 

Systemic adverse reactions are stated in  the ADR table of section 4.8 of the Comirnaty SmPC. No new 
important safety concern could be identified for systemic adverse reactions. 

For future PSURs in the section 'Eva luation of other risks (not categorised as important)', the systemic 
adverse reactions should only be included and discussed in  the PSUR if the reporting pattern changes 
and/or there is a safety issue/signal .  Request for next PSUR 

Age-related adverse reactions 

Clinical trial data 

• Number of cases : 309 (668 in 3rd PSUR) . 

Post-authorisation data 

• Number of cases : 282,992 (507,683in 3rd PSUR) . 

MAH's conclusion 

Most of the frequently reported socs and overall PTs with the COVID-19 vaccine across the age groups 
were l isted or consistent with listed events as per the current RSI .  The analysis of age-related AEs did not 
identify new sign ificant safety information. 

Rapporteur assessment comment: 

No new important safety concern could be identified for age-related adverse reactions. 

For future PSURs in the section 'Evaluation of other risks (not categorised as important)', the age-related 
adverse reactions should only be included and discussed in the PSUR if the reporting pattern changes 
and/or there is a safety issue/signal .  Request for next PSUR 

Evaluation of special situations 

Response to the PRAC request 6 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112) :  

For future PSURs in the section 'Evaluation of  special situations� the overdose, abuse, misuse, 
and drug dependency, occupational exposure, off-label use, and/or unexpected therapeutic effect 
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should only be included and discussed in the PSUR if the reporting pattern changes and/or there 
is a safety issue/signal. 

MAH's response: Upon review of the incremental data of cases evaluated for all the above mentioned 
topics, no new safety issues/signals or reporting pattern changes were detected. These topics have been 
removed from the evaluation of special situations in this PSUR. 

Rapporteur assessment comment: 

Noted. 

Death 

Search criteria - Death cases are identified based on the following criteria: If the case or event outcome is 

"Fatal"; If the date of death field has a value; If any of the history type values is "Death" or "Autopsy"; If 
the death field is set to "Yes"; If the case contains one of the following terms: High Level Group Term: 

Fatal outcomes; Preferred Terms: Assisted suicide, Completed suicide. 

Clinical trial data 

• Number of cases: 28 (blinded therapy [2], BNT162b2 [25], placebo [1]) (9.1 % of 309 cases, the 
total CT dataset), compared to 34 cases (5.1%) retrieved in the PSUR#3. None of the fatal 
events were assessed as related to blinded therapy/BNT162b2. 

Post-authorisation data 

• Number of cases: 1234 (0.4% of 282,992 cases, the total PM dataset), (BNT162b2 [1106], 
BNT162b2 + BNT162b2 Omi BA.1 [39] and BNT162b2 + BNT162b2 Omi BA.4/BA.5 [97]) 
compared to 3163 (0.6%) retrieved in the PSUR#3. 

Literature 

• Review of the literature did not identify any significant new information regarding the use of 

BNT162b2 and death. 

O/E Analysis 

O/E analysis was performed for events with a fatal outcome. All O/E ratios were <1. 

MAH's conclusion 

No new risks were identified following review of fatal cases. 

Rapporteur assessment comment: 

No new important safety concern could be identified for cases reporting fatal outcome. 

For future PSURs in the section `Evaluation of special situations', Death (cases reporting fatal outcome) 
should only be included and discussed in the PSUR if the reporting pattern changes and/or there is a 
safety issue/signal. Request for next PSUR 

Lack of therapeutic efficacy 

Search Criteria: PTs Drug ineffective, Vaccination failure. 
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should only be included and discussed in the PSUR if the reporting pattern changes and/or there 
is a safety issue/signal. 

MAH's response : Upon review of the incremental data of cases evaluated for al l  the above mentioned 
topics, no new safety issues/signals or reporting pattern changes were detected.  These topics have been 
removed from the evaluation of special situations in this PSUR. 

I 

Rapporteur assessment comment: 

. Noted . 

Death 

Search criteria - Death cases are identified based on the following criteria: If the case or event outcome is 
"Fatal"; If the date of death field has a value; If any of the history type values is "Death" or ''Autopsy"; If 
the death field is set to "Yes"; If the case contains one of the following terms: High Level Group Term: 
Fatal outcomes; Preferred Terms: Assisted suicide, Completed suicide. 

Clinical trial data 

• Number of cases : 28 (blinded therapy [2],  BNT162b2 [25],  placebo [ 1 ]) (9 . 1  % of 309 cases, the 
tota l CT dataset), compared to 34 cases (5. 1%) retrieved in the PSUR#3.  None of the fatal 
events were assessed as related to bl inded therapy/BNT162b2. 

Post-authorisation data 

• Number of cases : 1234 (0.4% of 282,992 cases, the total PM dataset), (BNT162b2 [ 1106], 
BNT162b2 + BNT162b2 Omi BA. 1  [39] and BNT162b2 + BNT162b2 Omi BA.4/BA.5 [97]) 
compared to 3 163 (0.6%) retrieved in the PSUR#3. 

Literature 

• Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 and death.  

O/E Analysis 

O/E analysis was performed for events with a fatal outcome. All O/E ratios were < 1 .  

MAH's conclusion 

No new risks were identified fol lowing review of fata l cases. 

Rapporteur assessment comment: 

No new important safety concern could be identified for cases reporting fatal outcome. 

For future PSURs in the section 'Evaluation of special situations', Death (cases reporting fatal outcome) 
should only be included and discussed in the PSUR if the reporting pattern changes and/or there is a 
safety issue/signa l .  Request for next PSUR 

Lack of therapeutic efficacy 

Search Criteria: PTs Drug ineffective, Vaccination failure. 
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Clinical trial data 

• No lack of efficacy cases in the clinical trial dataset for this reporting period or for the reporting 

period of PSUR#3. 

Post-authorization data 

• Number of cases: 56,095 (BNT162b2 [55,240], BNT162b2 + BNT162b2 Omi BA.1 [116] and 

BNT162b2 + BNT162b2 Omi BA.4/BA.5 [739]) (19.8% of 282,992 cases, the total PM dataset), 
compared to 51,028 cases (10.1%) in PSUR#3. The increase in the reporting proportion of LOE 
cases was multifactorial: 

o A high number of cases were reported from Austria (40,496 cases in the current PSUR), 

as compared to the previous PSURs (31,629 cases in PSUR #3, 9009 cases in PSUR #2 
and 204 cases in PSUR #1) due to the active solicitation of LOE cases, including 
retrospective cases, by the Austrian Board of Health starting from August 2021. 

Additionally, reviewing Austria cases, it is notable that these case reports, although 
received during the current reporting period, were reflective of events that had occurred 
during earlier vaccination campaigns with BNT162b2 Original. 

o In addition, the epidemiology of the virus has changed since December 2021 in that the 

Omicron variant has become predominant in most regions. The majority of the LOE cases 

received during the current reporting interval involved the monovalent vaccine, the 
efficacy of which against Omicron variants is less than against the previous dominant 
variants of concern. The first approval of BNT162b2 bivalent vaccine was received in US 
on 02 Sep 2022. 

o Of note, there are BNT162b2 LOE reports created from AE reports received for 
Nirmatrelvir/Ritonavir (Paxlovid®) based on the BNT162b2 vaccine history reported in the 
cases (AEs reported for Paxlovid in individuals with COVID 19 following vaccination with 

BNT162b2 will be appropriately databased as LOE cases for BNT162b2 as well). 

Confirmed vaccination failure (25,883 cases) 

• Cases involving BNT162b2: 25,734 cases. 

• Cases involving BNT162b2 + BNT162b2 Omi BA.1: 6 cases. 

• Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA.5: 143 cases. 

Suspected vaccination failure (763 cases) 

Not a vaccination failure case (29,449 cases) 

SARS-CoV-2 Variants (6529 cases) 

• In 6529 of the 56,095 cases, information on SARS-CoV-2 variants was provided: 

• Delta (India) variant (4668 cases) 

• Omicron variant (1857 cases) 

• Alpha (UK) variant (4 cases) 

Literature 
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Clinical trial data 

• No lack of efficacy cases in the clinical trial dataset for this reporting period or for the reporting 
period of PSUR#3.  

Post-authorization data 

• Number of cases : 56,095 (BNT162b2 [55,240],  BNT162b2 + BNT162b2 Omi BA. 1 [ 1 16] and 
BNT162b2 + BNT1 62b2 Omi BA.4/BA.5 [739]) (19.8% of 282,992 cases, the total PM dataset), 
compared to 5 1,028 cases (10 . 1%) in PSUR#3 .  The increase in the reporting proportion of LOE 
cases was multifactorial : 

o A high number of cases were reported from Austria (40,496 cases in the current PSUR), 
as compared to the previous PSURs (31,629 cases in PSUR #3, 9009 cases in PSUR #2 
and  204 cases in  PSUR # 1) due  to the active sol icitation of LOE cases, i ncluding 
retrospective cases, by the Austrian Board of Health starting from August 202 1 .  
Additional ly, reviewing Austria cases, i t  i s  notable that these case reports, a lthough 
received during the current reporting period, were reflective of  events that had occurred 
during earl ier vaccination campaigns with BNT162b2 Orig inal .  

o In add ition, the epidemiology of the virus has changed since December 2021 in  that the 
Omicron variant has become predominant in most reg ions. The majority of the LOE cases 
received during the current reporting interval involved the monovalent vaccine, the 
efficacy of which against Omicron variants is less than against the previous dominant 
variants of concern . The first approval of BNT162b2 bivalent vaccine was received in US 
on 02 Sep 2022. 

o Of note, there are BNT1 62b2 LOE reports created from AE reports received for 
Nirmatrelvir/Ritonavir (Paxlovid®) based on the BNT162b2 vaccine history reported in the 
cases (AEs reported for Paxlovid in individuals with COVID 19 fol lowing vaccination with 
BNT162b2 wi l l  be appropriately databased as LOE cases for BNT162b2 as wel l ) .  

Confirmed vaccination failure (25,883 cases) 

• Cases involving BNT162b2 : 25,734 cases. 

• Cases involving BNT162b2 + BNT162b2 Omi BA. 1 :  6 cases. 

• Cases involving BNT162b2 + BNT162b2 Omi BA.4/BA. 5 :  143 cases. 

Suspected vaccination failure (763 cases) 

Not a vaccination failure case (29,449 cases) 

SARS-CoV-2 Variants (6529 cases) 

• In 6529 of the 56,095 cases, information on SARS-CoV-2 variants was provided : 

• Delta (India) variant (4668 cases) 

• Omicron variant (1857 cases) 

• Alpha (UK) variant (4 cases) 

Literature 
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• Review of the literature identified significant new information with regards to the use of 
BNT162b2 and lack of therapeutic efficacy. 

MAH's conclusion 

No new safety signals have emerged based on a review of these cases. 

Rapporteur assessment comment: 

During the interval period, an increase of cases reporting lack of efficacy was retrieved by the MAH 
56,095 [19.8% of the total PM dataset]) compared to 51,028 [10.1% ) in the previous 3rd PSUR. The 

MAH stated as reasons for this increase (as in the previous 3rd PSUR) that a high number of cases were 

reported from Austria due to the active solicitation of lack of efficacy cases (including retrospective 
cases), and that Comirnaty efficacy against current Omicron variants is less than against the previous 

dominant variants. 

In view of the 813,783,710 shipped Comirnaty doses during the current interval period, a total of 25,883 

(0.003%) confirmed vaccination failures cases is not considered a safety signal. 

No new important safety concern could be identified for lack of therapeutic efficacy. 

Update on special populations 

Response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112): 

For future PSURs in the section 'Update on special patient populations, the use in frail patients 

with co-morbidities, and/or interactions with other vaccines should only be included and discussed 

in the PSUR if the reporting pattern changes and/or there is a safety issue/signal. 

MAH's conclusion: Upon review of the incremental data of cases reported in frail patients with 
comorbidities and/or interactions with other vaccines, no new safety issues/signals or reporting pattern 

changes were detected. These populations have been removed from the populations discussed in the 
PSUR. 

Rapporteur assessment comment: 

Noted. 

Use in elderly 

Clinical trial data 

• Number of cases: Number of cases: 82 (BNT162b2 [66], blinded therapy [15], BNT162b2s01 [1]) 

(26.5% of 309 cases in the total CT dataset), compared to 211 cases (31.6%) retrieved in the 
PSUR#3. None were assessed as related to BNT162b2, blinded therapy, or BNT162b2s01 by the 

investigator and Sponsor. 

Post-authorisation data 

• Number of cases: 37,070 (BNT162b2 [34,504], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [2064], 

BNT162b2 + BNT162b2 Omi BA.1 [950]) (13.1% of 282,992 cases in the total PM dataset), 
compared to 56,584 cases (11.1%) retrieved in the PSUR#3. 
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• Review of the literature identified significant new information with regards to the use of 
BNT162b2 and lack of therapeutic efficacy. 

MAH's conclusion 

No new safety signals have emerged based on a review of these cases. 

Rapporteur assessment comment: 

During the interval period, an increase of cases reporting lack of efficacy was retrieved by the MAH 
56,095 [ 19.8% of the tota l PM dataset]) compared to 51 ,028 [ 10 . 1% ) in the previous 3rd PSUR. The 
MAH stated as reasons for this increase (as in the previous 3rd PSUR) that a high number of cases were 
reported from Austria due to the active solicitation of lack of efficacy cases ( including retrospective 
cases), and that Comirnaty efficacy against current Omicron variants is less than against the previous 
dominant variants. 

In view of the 813,783,710 shipped Comirnaty doses during the current interval period, a tota l of 25,883 
(0.003%) confirmed vaccination fai lures cases is not considered a safety signa l .  

No new important safety concern could be identified for lack of therapeutic efficacy. 

Update on special populations 

Response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202 1 12) :  

For future PSURs in the section 'Update on special patient populations� the use in frail patients 
with co-morbidities, and/or interactions with other vaccines should only be included and discussed 
in the PSUR if the reporting pattern changes and/or there is a safety issue/signal. 

MAH's conclusion : Upon review of the incremental data of cases reported in fra i l  patients with 
comorbidities and/or interactions with other vaccines, no new safety issues/signals or reporting pattern 
changes were detected . These popu lations have been removed from the populations discussed in the 
PSUR. 

I 
Rapporteur assessment comment; 

Noted . 

Use in elderly 

Clinical trial data 

• Number of cases : Number of cases : 82 (BNT162b2 [66] , blinded therapy [ 15],  BNT162b2s01 [ 1] )  
(26.5% of 309 cases in the total CT dataset), compared to 2 1 1  cases (31 .6%) retrieved in the 
PSUR#3.  None were assessed as related to BNT162b2, blinded therapy, or BNT162b2s01 by the 
investigator and Sponsor. 

Post-authorisation data 

• Number of cases : 37,070 (BNT162b2 [34,504], BNT162b2 + BNT162b2 Omi BA.4/BA. 5 [2064], 
BNT162b2 + BNT162b2 Omi BA. 1 [950]) ( 13 . 1% of 282,992 cases in the tota l PM dataset), 
compared to 56,584 cases ( 1 1 . 1%) retrieved in the PSUR#3.  
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Literature 

• Review of the literature did not identify any significant new information regarding the use of 

BNT162b2 in elderly. 

MAH's conclusion 

No significant differences in the reporting proportion of the most frequently reported AEs were noted 
between the elderly dataset and the non-elderly dataset, apart from the following PTs for which the 
reporting proportion was notably higher in the elderly population compared to the non-elderly population: 

Off label use (7.4% versus 2.8%) and Immunisation (5.1% versus 0.7%). The interval data reviewed did 
not identify any new safety information regarding the use of BNT162b2 in elderly subjects. 

Rapporteur assessment comment: 

No important new information could be identified regarding the use of Comirnaty in the elderly. 

For future PSURs in the section Update on special populations', the use in elderly should only be included 
and discussed in the PSUR if the reporting pattern changes and/or there is a safety issue/signal. Request 
for next PSUR 

Use in paediatric population 

Paediatric subjects <5 years of age 

Clinical trial data 

• Number of cases: 62 (blinded therapy [43], BNT162b2 [18] and pre-randomisation [1]), 

originated from Protocols C4591007, C4591007-OPENLABEL and C4591024 (9.3% of 668 cases, 
the total CT dataset), compared to 25 cases (3.5%) retrieved in the PSUR #2. All events were 
assessed as unrelated to BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases: 606 (BNT162b2 [592], BNT162b2 + BNT162b2 Omi BA.1 [1] and BNT162b2 + 

BNT162b2 Omi BA.4/BA.5 [24]) (0.2% of 282,992 cases, the total PM dataset), compared to 275 
cases (0.5%) retrieved in the PSUR#3. 

• MC cases (456), NMC cases (150). 

• Country/region of incidence: US (497), Germany (22), Australia (16), Japan (14), Brazil (11), 
Iraq, Taiwan, Province of China (10 each), Belgium, Canada, Costa Rica, Poland (3 each); the 

remaining 14 cases were distributed among 10 countries. 

• Subjects' gender: female (228), male (298) and unknown (80). 

• Subjects' age in years: n=595, range: 0.04-4.92, mean: 2.7, median: 3.0. 

• Medical history (n=58); the most frequently (≥2) reported medical conditions included Autism 

spectrum disorder (6), Asthma, Food allergy, Hypersensitivity, Seasonal allergy (4 each), Ear 
infection, Eczema, Nasal congestion, Otitis media (3 each), Atrioventricular septal defect, 
Bronchitis, Cardiac disorder, Dermatitis atopic, Febrile convulsion, Hyperacusis, Influenza, Lung 
disorder, Milk allergy, Obesity, Trisomy 21 (2 each). 

• COVID-19 Medical history (n = 15): COVID-19 (15). 
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Literature 

• Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in elderly. 

MAH's conclusion 

No sign ificant d ifferences in  the reporting proportion of the most frequently reported AEs were noted 
between the elderly dataset and the non-elderly dataset, apart from the fol lowing PTs for which the 
reporting proportion was notably h igher in the elderly population compared to the non-elderly population : 
Off label use (7 .4% versus 2 .8%) and Immunisation (5 . 1% versus 0.7%). The interval data reviewed did 
not identify any new safety information regarding the use of BNT162b2 in  elderly subjects . 

Rapporteur assessment comment: 

No important new information could be identified regard ing the use of Comirnaty in the elderly. 

For future PSURs in the section 'Update on special populations', the use in elderly should only be included 
and d iscussed in  the PSUR if the reporting pattern changes and/or there is a safety issue/signal .  Request 
for next PSUR 

Use in paediatric population 

Paediatric subjects <5 years of age 

Clinical trial data 

• Number of cases : 62 (bl inded therapy [43], BNT162b2 [18]  and pre-randomisation [1 ]), 
originated from Protocols C4591007, C4591007-OPENLABEL and C4591024 (9.3% of 668 cases, 
the tota l CT dataset), compared to 25 cases (3. 5%) retrieved in the PSUR #2.  Al l events were 
assessed as unrelated to BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases : 606 (BNT162b2 [592], BNT162b2 + BNT162b2 Omi BA. 1  [ 1 ]  and BNT162b2 + 

BNT162b2 Omi BA.4/BA.5 [24]) (0.2% of 282,992 cases, the tota l PM dataset), compared to 275 
cases (0.5%) retrieved in  the PSUR#3. 

• MC cases (456), NMC cases (150) . 

• Country/region of incidence: US (497), Germany (22), Austra lia (16), Japan (14), Brazil ( 1 1), 
Iraq, Taiwan, Province of China (10 each), Belgium, Canada, Costa Rica, Poland (3 each) ;  the 
remaining 14 cases were distributed among 10 countries. 

• Subjects' gender: female (228), male (298) and unknown (80) . 

• Subjects' age in years: n=595, range : 0 .04-4.92, mea n :  2 .7,  media n :  3 .0 .  

• Medical history (n=58); the most frequently (�2) reported medical conditions included Autism 
spectrum d isorder (6), Asthma, Food al lergy, Hypersensitivity, Seasonal al lergy (4 each), Ear 
infection, Eczema, Nasal congestion, Otitis media (3 each), Atrioventricular septal defect, 
Bronchitis, Cardiac disorder, Dermatitis atopic, Febrile convulsion, Hyperacusis, Influenza, Lung 
disorder, Mi lk a l lergy, Obesity, Trisomy 21 (2 each) .  

• COVID-19 Medical history (n = 15) :  COVID-19 ( 15) .  
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• Co-suspect medications (n=50); the most frequently (≥3) reported included influenza vaccine 

(23), elasomeran (9), diphtheria/pertussis/polio/tetanus vaccine, measles/mumps/rubella 
vaccine, measles/mumps/rubella/varicella vaccine (8 each), hepatitis A vaccine (7), varicella 
zoster vaccine (5), and polio vaccine (3). 

• Number of events: 1455. 

• Most frequently reported PTs (≥2) in subjects <6 months (n=49): Product administered to patient 

of inappropriate age (13), Pyrexia (5), Off label use, Vaccination site swelling (3 each), Arthralgia, 
Overdose, Pain in extremity, Product use issue, Vaccination site erythema (2 each) 

• Most frequently reported PTs (≥3) in subjects 6 months through 4 years (n=1406): 

o Following dose 1 

■ Formulation 3 mcg (Maroon cap) (n=213): Overdose (36), Product preparation 
error (18), Product preparation issue (17), Poor quality product administered 
(15), Product administration error (13), Product use issue (11), Off label use (10), 
Product administered at inappropriate site (8), COVID-19 (5), Drug ineffective, 
Underdose (4 each), Cough, Expired product administered, Nasal congestion, 
Pyrexia, Vomiting (3 each). 

■ Formulation other/unknown (n=418): Product administered to patient of 
inappropriate age (98), Overdose (67), Pyrexia (21), Product administered at 
inappropriate site (16), Product use issue (11), Vomiting, Wrong product 
administered (8 each), Diarrhoea, Fatigue, Rash, Vaccination error (6 each), 
Headache, Rhinorrhoea (5 each), Cough, Decreased appetite (4 each), Abdominal 
pain, Dyspnoea, Urticaria (3 each). 

o Following dose 2 

■ Formulation 3 mcg (Maroon cap) (n=176): Poor quality product administered 
(28), Overdose (22), Product administration error (20), Inappropriate schedule of 
product administration, Product preparation error (13 each), Product preparation 
issue (10), Product administered at inappropriate site (8), Pyrexia (7), Expired 
product administered, Interchange of vaccine products, Off label use, Product 
temperature excursion issue (6 each), Wrong product administered (4). 

■ Formulation other/unknown (n=124): Product administered to patient of 
inappropriate age (26), Overdose (25), Off label use, Pyrexia (7 each), 
Inappropriate schedule of product administration, Interchange of vaccine products 
(5 each), Poor quality product administered, Wrong product administered (3 
each). 

o Following dose 3 

■ Formulation 3 mcg (Maroon cap) (n=63): Inappropriate schedule of product 
administration (21), Poor quality product administered, Product administration 
error (10 each), Product preparation error (5), Overdose (4), Off label use (3). 

■ Formulation other/unknown (n=67): Product administered to patient of 
inappropriate age (16), Overdose (14), Off label use (5), Inappropriate schedule 
of product administration, Product administered at inappropriate site, Product use 
issue (3 each). 
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• Co-suspect medications (n=50) ; the most frequently (;::>:3) reported included influenza vaccine 

(23), elasomeran (9), d iphtheria/pertussis/polio/tetanus vaccine, measles/mumps/rubella 

vaccine, measles/mumps/rubel la/varicella vaccine (8 each), hepatitis A vaccine (7), varicella 

zoster vaccine (5), and polio vaccine (3).  

• Number of events : 1455. 

• Most frequently reported PTs (;::>:2) in subjects <6 months (n=49) : Product admin istered to patient 

of inappropriate age (13), Pyrexia (5), Off label use, Vaccination site swell ing (3 each), Arthralgia, 

Overdose, Pa in in  extremity, Product use issue, Vaccination site erythema (2 each) 

• Most frequently reported PTs (;::>:3) in subjects 6 months through 4 years (n= 1406) : 

o Fol lowing dose 1 

■ Formulation 3 mcg (Maroon cap) (n=2 13) : Overdose (36), Product preparation 

error (18), Product preparation issue (17), Poor qual ity product administered 

( 15), Product admin istration error ( 13), Product use issue ( 1 1),  Off label use ( 10), 

Product administered at inappropriate site (8), COVID-19 (5), Drug ineffective, 

Underdose ( 4 each), Cough, Expired product admin istered, Nasal  congestion, 

Pyrexia, Vomiting (3 each).  

■ Formulation other/unknown (n=418) : Product administered to patient of 

inappropriate age (98), Overdose (67), Pyrexia (21),  Product administered at 

inappropriate site (16), Product use issue (1 1), Vomiting, Wrong product 

administered (8 each), Diarrhoea, Fatigue, Rash, Vaccination error (6 each), 

Headache, Rhinorrhoea (5 each), Cough, Decreased appetite (4 each), Abdominal 

pain, Dyspnoea, Urticaria (3 each).  

o Fol lowing dose 2 

■ Formulation 3 mcg (Maroon cap) (n= 176) : Poor qual ity product administered 

(28), Overdose (22), Product administration error (20), Inappropriate schedule of 

product administration, Product preparation error (13  each), Product preparation 

issue (10), Product administered at inappropriate site (8), Pyrexia (7), Expired 

product administered, Interchange of vaccine products, Off label use, Product 

temperature excursion issue (6 each), Wrong product admin istered (4) . 

■ Formulation other/unknown (n= 124) : Product administered to patient of 

inappropriate age (26), Overdose (25), Off label use, Pyrexia (7 each), 

Inappropriate schedule of product administration, Interchange of vaccine products 

(5 each), Poor qual ity product admin istered, Wrong product administered (3 

each) .  

o Fol lowing dose 3 

■ Formulation 3 mcg (Maroon cap) (n=63) : Inappropriate schedule of product 

administration (21),  Poor qual ity product administered, Product admin istration 

error (10 each), Product preparation error (5), Overdose (4), Off label use (3).  

■ Formulation other/unknown (n= 67) : Product administered to patient of 

inappropriate age (16), Overdose ( 14), Off label use (5), Inappropriate schedule 

of product administration, Product administered at inappropriate site, Product use 

issue (3 each). 
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o Following dose other/unknown 

■ Formulation 3 mcg (Maroon cap) (n=159): Poor quality product administered 
(44), Product administration error (31), Overdose (21), Product temperature 
excursion issue (12), Product preparation error, Product preparation issue (11 
each), Expired product administered (4), Pyrexia (3). 

• Formulation other/unknown (n=186): Product administered to patient of 
inappropriate age (58), Overdose (47), Off label use, Poor quality product 
administered (7 each), Product use issue, Pyrexia, Wrong product administered (6 
each), Product administration error (4), Incorrect route of product administration 

(3). 

• 

• 

• 

• 

• 

Event seriousness: serious (121), non-serious (1334). 

Time to event onset: n=992, range: from <24 hours to 196 days, median: <1 day. 

Duration of relevant events: n=66, range: from <24 hours to 24 days, median: 3 days. 

Event outcome: fatal (7), resolved/resolving (232), not resolved (78), resolved with sequelae (7), 
unknown (1131). 

Fatal cases (3): 

o Age: 7 months (1), 2 years (2). 

o MC case (1), NMC cases (2). 

o Gender: males (2), unknown (1). 

o Country: US (2), Taiwan, Province of China (1). 

o Fatal PTs (7): Death, Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth 
haemorrhage, Pneumonia, Pulmonary oedema (1 each). 

o Medical history (n=1): Nasopharyngitis (1). 

o The 3 fatal cases are summarised below: 

■ In 1 case (NMC) reporting only Death as the fatal AE, neither cause of death nor 
information on autopsy was provided. The limited information provided prevented 
any meaningful assessment. 

■ In the remaining 2 cases (1 MC and 1 NMC) reporting the following fatal PTs Ear 
haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage, Pneumonia, 
Pulmonary oedema (1 each), no confounding factors have been identified; 
therefore, a causality between the vaccination and the occurrence of the fatalities 
cannot be ruled out, based on the temporal relationship, although no laboratory 
data or autopsy results provided evidence of a causal relationship. 

• Of note, after DLP, the case reporting Death and the case reporting the fatal PTs 
Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage have been 
made invalid since the reporter had no first-hand knowledge of the reported 
events. 

Rapporteur assessment comment: 
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o Fol lowing dose other/unknown 

■ Formulation 3 mcg (Maroon cap) (n= 159) : Poor qual ity product administered 
(44), Product admin istration error (31),  Overdose (21), Product temperature 
excursion issue ( 12), Product preparation error, Product preparation issue ( 1 1  
each), Expired product administered (4), Pyrexia (3) .  

■ Formulation other/unknown (n= 186) : Product admin istered to patient of 
inappropriate age (58), Overdose ( 47), Off label use, Poor quality product 
administered (7 each), Product use issue, Pyrexia, Wrong product administered (6 
each), Product administration error (4), Incorrect route of product admin istration 
(3) . 

■ Event seriousness : serious (121), non-serious (1334) . 

■ Time to event onset : n=992, range : from <24 hours to 196 days, median :  < 1  day. 

■ Duration of relevant events : n=66, range: from < 24 hours to 24 days, median :  3 days. 

■ Event outcome: fata l (7), resolved/resolving (232), not resolved (78), resolved with sequelae (7), 
unknown ( 1 131) .  

• Fatal cases (3) : 

o Age :  7 months (1),  2 years (2). 

o MC case (1),  NMC cases (2) .  

o Gender: males (2), unknown (1) .  

o Country:  US (2), Taiwan, Province of China (1 ) .  

o Fata l PTs (7) : Death, Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth 
haemorrhage, Pneumonia, Pulmonary oedema (1 each). 

o Medical history (n= l ) :  Nasopharyngitis (1 ) .  

o The 3 fata l cases are summarised below : 

■ In 1 case (NMC) reporting only Death as the fata l AE, neither cause of death nor 
information on autopsy was provided . The l imited information provided prevented 
any meaningful assessment. 

■ In the remaining 2 cases ( 1  MC and 1 NMC) reporting the fol lowing fatal PTs Ear 
haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage, Pneumonia, 
Pulmonary oedema (1 each), no confounding factors have been identified ; 
therefore, a causal ity between the vaccination and the occurrence of the fatalities 
cannot be ruled out, based on the temporal relationship, a lthough no laboratory 
data or autopsy results provided evidence of a causal relationship. 

■ Of note, after DLP, the case reporting Death and the case reporting the fata l PTs 
Ear haemorrhage, Epistaxis, Eye haemorrhage, Mouth haemorrhage have been 
made inval id since the reporter had no first-hand knowledge of the reported 
events. 

I Rapporteur assessment comment: 
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During the reporting period, the Comirnaty Original indication was extended to children 6 months - 4 
years old (Tris/Sucrose formulation, 3 micrograms per dose; procedure EMEA/H/C/005735/X/0138). 

During the interval period, post-marketing 606 cases were retrieved of which 3 cases reported fatal 
outcome. Two of 3 fatal cases were made invalid after DLP and the other fatal case had limited 
information. 

No important new information could be identified regarding the use of Comirnaty in children <5 years of 
age. 

Paediatric subjects ≥S years and ≤ 1.1. years of age 

Clinical trial data 

• Number of cases: 34 (blinded therapy [9] and BNT162b2 [25]), originated from clinical studies 
C4591007, C4591007-OPENLABEL and C4591024 (11.0% of 309 cases, the total CT dataset), 
compared to 25 cases (3.7%) retrieved in the PSUR#3. All events were assessed as unrelated to 
BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases: 4983 (BNT162b2 [4798], BNT162b2 + BNT162b2 Omi BA.1 [12] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [295])(1.8% of 282,992 cases, the total PM dataset), 
compared to 9605 cases (1.9%) retrieved in the PSUR#3. 

• Most frequently reported PTs (>3% of cases): Poor quality product administered (955), Expired 
product administered (809), Pyrexia (717), Product administration error (690), Overdose (435), 
Vaccination site pain (351), Product preparation error (306), Product administered to patient of 
inappropriate age (279), Headache (275), Vomiting (267), Rash (245), Product temperature 
excursion issue (214), Inappropriate schedule of product administration (165), and Cough (149). 

• Relevant event outcome: resolved/resolving (3803), resolved with sequelae (21), not resolved 
(554), fatal (39), unknown (6192). 

• Fatal cases (18) 

o Age: 5 years (2), 6 years (2), 7 years (3), 8 years (3), 9 years (1), 10 years (3), 11 
years (2), unknown (2). 

o MC cases (12), NMC cases (6). 

o Gender: females (11), males (5), unknown (2). 

o Country: Philippines (11), Japan, US (2 each), Brazil, Malaysia, and Taiwan, Province of 
China (1 each). 

o Fatal PTs (58): the most frequently (≥ 2) reported AEs included Death, Pyrexia (5 each), 
Cardiac arrest, Headache, Seizure, and Vomiting (2 each). 

o Medical history (n=2): Asthma, Colitis ulcerative, Coronavirus test negative, Coronavirus 
test positive, Cough, Exanthema subitem, Febrile convulsion, Influenza, Nasopharyngitis, 
Pyrexia, Rash, Rhinitis allergic, Seizure, Status epilepticus, Thyroid cancer, and Thyroid 
operation (1 each). 

o The 18 fatal cases are summarised below: 
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During the reporting period, the Comirnaty Original ind ication was extended to chi ldren 6 months - 4 
years old (Tris/Sucrose formulation, 3 micrograms per dose; procedure EMEA/H/C/005735/X/0138).  

During the interval period, post-marketing 606 cases were retrieved of which 3 cases reported fata l 
outcome. Two of 3 fata l cases were made invalid after DLP and the other fata l case had l imited 
information . 

No important new information could be identified regard ing the use of Comirnaty in ch i ldren < 5  years of 
age. 

Paediatric subjects �5 years and � 11 years of age 

Clinical trial data 

• Number of cases : 34 (blinded therapy [9] and BNT162b2 [25]), originated from clin ical studies 
C4591007, C4591007-OPENLABEL and C4591024 ( 1 1 .0% of 309 cases, the total CT dataset), 
compared to 25 cases (3 .7%) retrieved in the PSUR#3.  All events were assessed as unrelated to 
BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases : 4983 (BNT162b2 [4798], BNT162b2 + BNT162b2 Omi BA. 1 [ 12] and 
BNT162b2 + BNT162b2 Omi BA.4/BA.5 [295])(1 .8% of 282,992 cases, the tota l PM dataset), 
compared to 9605 cases ( 1 .9%) retrieved in the PSUR#3.  

• Most frequently reported PTs (>3% of cases) : Poor quality product administered (955), Expired 
product administered (809), Pyrexia (717), Product administration error (690), Overdose (435), 
Vaccination site pain (351),  Product preparation error (306), Product administered to patient of 
inappropriate age (279), Headache (275), Vomiting (267), Rash (245), Product temperature 
excursion issue (214), Inappropriate schedule of product admin istration (165), and Cough (149). 

• Relevant event outcome: resolved/resolving (3803), resolved with sequelae (21),  not resolved 
(554), fatal (39), unknown (6192).  

• Fatal cases ( 18) 

o Age :  5 years (2), 6 years (2), 7 years (3), 8 years (3), 9 years (1 ), 10 years (3), 1 1  
years (2), unknown (2).  

o MC cases (12), NMC cases (6) . 

o Gender: females (1 1),  males (5), unknown (2) .  

o Country:  Phi l ippines (1 1), Japan, US (2 each), Brazi l ,  Malaysia, and Taiwan, Province of 
China (1  each) .  

o Fata l PTs (58) : the most frequently (�  2) reported AEs included Death, Pyrexia (5 each), 
Cardiac arrest, Headache, Seizure, and Vomiting (2 each). 

o Medical history (n=2) :  Asthma, Colitis ulcerative, Coronavirus test negative, Coronavirus 
test positive, Cough, Exanthema subitem, Febri le convulsion, Influenza, Nasopharyngitis, 
Pyrexia, Rash, Rhinitis al lerg ic, Seizure, Status epi lepticus, Thyroid cancer, and Thyroid 
operation (1 each) .  

o The 18 fatal cases are summarised below : 
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• In 5 cases (1 MC and 4 NMC) reporting only Death as the fatal AE, neither cause 

of death nor information on autopsy was provided. The limited information 
provided prevented any meaningful assessment. 

• In the remaining 13 cases (11 MC and 2 NMC) reporting the following fatal PTs 
Pyrexia (5), Cardiac arrest, Headache, Seizure, Vomiting (2 each), Abdominal 
pain, Altered state of consciousness, Brain death, Brain herniation, Brain oedema, 

Cardio-respiratory arrest, COVID-19, Depressed level of consciousness, 
Diarrhoea, Dyspnoea, Encephalopathy, Hepatorenal syndrome, Immune 

thrombocytopenia, Malaise, Multiple organ dysfunction syndrome, Myocarditis, 
Nasopharyngitis, Pulseless electrical activity, Rash, Sepsis, and Septic shock (1 
each), no confounding factors have been identified. In most cases (10) the limited 

information available does not allow a medically meaningful assessment; in the 
remaining cases (3) a causality between the vaccination and the occurrence of the 

fatalities cannot be ruled out. 

Rapporteur assessment comment: 

Please refer to section 2.3.1. Evaluation of important identified risks' regarding 3 fatal cases aged 5-11 
years reporting myocarditis (cumulative through Jan 2023) of which in 1 fatal case (BC level 1 
myocarditis) is considered possible related to Comirnaty. 

During the interval period, there were 12 medically confirmed fatal cases in persons aged 5-11 years 
compared to 17 medically confirmed fatal cases in the previous reporting period of the 3rd PSUR, and 1 

medically confirmed fatal case in the 2nd PSUR. 

No important new information could be identified regarding the use of Comirnaty in children 5-11 years of 
age. 

Paediatric subjects ≥12 years of age 

Clinical trial data 

• Number of cases: 11 (BNT162b2 [5] and blinded therapy [6]) originated from Protocol C4591001-
OPEN LABEL (4), C4591007 (4), C4591007-OPEN LABEL (1), and C4591031 (2) (3.6% of 309 
cases, the total CT dataset), compared to 15 cases (2.2%) retrieved in the PSUR#3. All events 
were assessed as unrelated to BNT162b2 or blinded therapy. 

Post-authorisation data 

• Number of cases: 7064 (BNT162b2 [6885], BNT162b2 + BNT162b2 Omi BA.1 [78] and BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 [196])67 (2.5% of 282,992 cases, the total PM dataset), compared to 
21,945 cases (4.3%) retrieved in the PSUR#3. 

• Most frequently reported PTs (≥2%): COVID-19 (1783), Vaccination failure (1375), Pyrexia (1060), 

Headache (887), Fatigue (502), Vaccination site pain (497), Inappropriate schedule of product 
administration (491), Drug ineffective (452), Dizziness (433), and Nausea (384). 

• Relevant event outcome: fatal (73), resolved/resolving (6266), not resolved (2979), resolved with 
sequelae (176), unknown (9599). 

• Fatal cases (28): 
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■ In 5 cases (1  MC and 4 NMC) reporting only Death as the fatal AE, neither cause 
of death nor information on autopsy was provided . The l imited information 
provided prevented any meaningful assessment. 

■ In the remaining 13  cases ( 1 1  MC and 2 NMC) reporting the fol lowing fatal PTs 
Pyrexia (5), Cardiac arrest, Headache, Seizure, Vomiting (2 each),  Abdominal 
pain, Altered state of consciousness, Brain death, Brain herniation, Brain oedema, 
Cardio-respiratory arrest, COVID-19, Depressed level of consciousness, 
Diarrhoea, Dyspnoea, Encephalopathy, Hepatorenal syndrome, Immune 
thrombocytopenia, Malaise, Mu ltiple organ dysfunction syndrome, Myocarditis, 
Nasopharyngitis, Pulseless electrical activity, Rash, Sepsis, and Septic shock ( 1  
each), n o  confounding factors have been identified . In  most cases (10) the l imited 
information available does not a l low a medica l ly meaningful assessment; in the 
remaining cases (3) a causa l ity between the vaccination and the occurrence of the 
fatalities cannot be ruled out. 

Rapporteur assessment comment: 

Please refer to section 2 .3 . 1 .  'Evaluation of important identified risks' regarding 3 fata l cases aged 5-11  
years reporting myocarditis (cumulative through Jan  2023) of which in  1 fata l case (BC level 1 
myocarditis) is considered possible related to Comirnaty. 

During the interval period, there were 12 medica l ly confirmed fata l cases in persons aged 5-1 1  years 
compared to 17 medically confirmed fata l cases in the previous reporting period of the 3rd PSUR, and 1 
medical ly confirmed fatal case in the 2nd PSUR. 

No important new information could be identified regarding the use of Comirnaty in  children 5- 1 1  years of 
age. 

Paediatric subjects �12 years of age 

Clinical trial data 

• Number of cases : 1 1  (BNT162b2 [5] and bl inded therapy [6]) originated from Protocol C4591001-
OPEN LABEL (4), C4591007 (4), C4591007-OPEN LABEL (1) ,  and C4591031 (2) (3 .6% of 309 
cases, the tota l CT dataset), compared to 15 cases (2.2%) retrieved in the PSUR#3.  All events 
were assessed as unrelated to BNT162b2 or bl inded therapy. 

Post-authorisation data 

• Number of cases : 7064 (BNT162b2 [6885],  BNT162b2 + BNT162b2 Omi BA. 1  [78] and BNT162b2 + 
BNT162b2 Omi BA.4/BA.5 [ 196])67 (2.5% of 282,992 cases, the total PM dataset), compared to 
21,945 cases (4 .3%) retrieved in  the PSUR#3. 

• Most frequently reported PTs (22%) : COVID-19 (1783), Vaccination failure (1375), Pyrexia (1060), 
Headache (887), Fatigue (502), Vaccination site pain (497), Inappropriate schedule of product 
administration (491),  Drug ineffective (452), Dizziness (433), and Nausea (384) . 

• Relevant event outcome: fata l (73), resolved/resolving (6266), not resolved (2979), resolved with 
sequelae (176), unknown (9599) . 

• Fatal cases (28) : 
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o Age: 12 years (3), 13 years (1), 14 years (5), 15 years (3), 16 years (8), 17 years (7), 
unknown (1). 

o MC cases (21), NMC cases (7). 

o Gender: females (11), males (16), unknown (1). 

o Country (≥ 2): Philippines (9), Australia, Germany, Ireland, Taiwan, Province of China, and UK 

(2 each). 

o Fatal PTs (73); the most frequently (≥ 3) reported AEs included Pyrexia (6), Abdominal pain, 

Death (4 each), Dyspnoea, and Myalgia (3 each). 

o Medical history (n=6): Obesity (2), Acute stress disorder, Addison's disease, Asthma, 
Disturbance in attention, Epilepsy, Flashback, Neonatal asphyxia, Nightmare, Oral 
contraception, Patient isolation, and Psychological abuse (1 each). 

o The 28 fatal cases are summarised below: 

• In 3 cases (1 MC and 2 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided. The time to fatal event onset is 
available in 2 cases: 6 days and 190 days (1 each). The limited information provided 
prevented any meaningful assessment. 

■ In 4 cases, the underlying medical conditions could have predisposed to the 
occurrence of the fatal AEs: 

MC case; age: 16 years; gender: female; fatal PTs: Pulmonary embolism, 
Dizziness, Disease recurrence, Deep vein thrombosis, occurred 2 days 
after the dose 3 (booster) of BNT162b2; medical history: obesity, oral 
contraception; autopsy revealed pulmonary embolism. Forensic pathology 
examination revealed fresh clot material tamping out in the left central 
pulmonary artery and loosely lying clots in places in the peripheral 
pulmonary artery on the right, a wall-adherent blood clot that had started 
to be cleared was found in the lobe artery of the left upper lobe. In this 
respect, in the case of the subject's clots in the pulmonary arteries may 
have spread before the booster vaccination. 

MC case; age: 14 years; gender: female; fatal PTs: Cardiac arrest, 
Circulatory collapse, Dyspnoea, occurred 10 days after the 1st dose of 
BNT162b2; medical history: asthma; autopsy: unknown if performed. 

MC case; age: 16 years; gender: female; fatal PTs: Pulmonary embolism 
(onset 2 days after the 3rd dose of BNT162b2); medical history: obesity; 
concomitant medication: oral contraception; autopsy results: due to wall 
adherent blood clots found in one lower lobe artery it can be concluded 
that the clots must have been existing before the booster vaccination. 
With obesity in context with intake of oral contraceptive drug, 2 risk 
factors were present regarding the occurrence of thromboembolic events. 
A relation between death and booster vaccination is not assumed. 

MC case; age: 14 years; gender: male; fatal PTs Encephalitis viral, Brain 
oedema, Encephalopathy (onset date not provided; dose number of 
BNT162b2 unknown); medical history: Addison's disease. Autopsy results: 
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o Age:  12 years (3), 13 years (1), 14 years (5), 15  years (3), 16 years (8), 17 years (7), 
unknown (1) .  

o MC cases (21), NMC cases (7). 

o Gender: females (1 1), males (16), unknown (1) .  

o Country (;;:,: 2) : Phi l ippines (9), Austra l ia, Germany, Ireland, Taiwan, Province of China, and UK 
(2 each). 

o Fatal PTs (73); the most frequently (;;:,: 3) reported AEs included Pyrexia (6), Abdominal pa in, 
Death (4 each), Dyspnoea, and Myalgia (3 each). 

o Medical history (n=6) :  Obesity (2), Acute stress disorder, Addison's disease, Asthma, 
Disturbance in attention, Epi lepsy, Flashback, Neonatal asphyxia, Nightmare, Oral 
contraception, Patient isolation, and Psychological abuse (1 each). 

o The 28 fatal cases are summarised below : 

■ In 3 cases ( 1  MC and 2 NMC) reporting only Death as the fatal AE, neither cause of 
death nor information on autopsy was provided . The time to fata l event onset is 
avai lable in 2 cases : 6 days and 190 days ( 1  each). The l imited information provided 
prevented any meaningful assessment. 

■ In 4 cases, the underlying medical conditions could have pred isposed to the 
occurrence of the fatal AEs: 
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MC case; age: 16 years; gender: female; fata l PTs: Pulmonary embolism, 
Dizziness, Disease recurrence, Deep vein  thrombosis, occurred 2 days 
after the dose 3 (booster) of BNT162b2; medical history: obesity, oral 
contraception;  autopsy revealed pulmonary embolism . Forensic pathology 
examination revealed fresh clot material tamping out in the left central 
pulmonary artery and loosely lying clots in places in the peripheral 
pulmonary artery on the right, a wall-adherent blood clot that had started 
to be cleared was found in the lobe artery of the left upper lobe. In this 
respect, in the case of the subject's clots in the pulmonary arteries may 
have spread before the booster vaccination . 

MC case; age: 14 years; gender: female; fata l PTs: Cardiac arrest, 
Circulatory collapse, Dyspnoea, occurred 10 days after the 1st dose of 
BNT162b2;  medical history: asthma; autopsy : unknown if performed .  

MC case; age: 16 years; gender: female; fata l PTs: Pulmonary embolism 
(onset 2 days after the 3rd dose of BNT162b2); medical h istory: obesity; 
concomitant medication : oral contraception;  autopsy results : due to wal l  
adherent blood clots found in one lower lobe artery it  can be concluded 
that the clots must have been existing before the booster vaccination. 
With obesity in context with intake of oral contraceptive drug, 2 risk 
factors were present regard ing the occurrence of thromboembolic events. 
A relation between death and booster vaccination is not assumed . 

MC case; age: 14 years; gender: male; fata l PTs Encephalitis vira l ,  Brain 
oedema, Encepha lopathy (onset date not provided ; dose number of 
BNT162b2 unknown); medical history: Addison's disease. Autopsy resu lts : 
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provisional anatomical diagnosis of profound adrenal pathology consistent 
with Addison's disease, cause of death was massive brain oedema due to 
viral encephalitis. 

• In the remaining 21 cases (16 MC and 5 NMC) reporting the following fatal PTs 
Pyrexia (6), Abdominal pain (4), Myalgia (3), Dyspnoea, Haematemesis, Vomiting (2 
each), Adverse event following immunisation, Arthralgia, Asthenia, Asthma, 

Bradycardia, Calculus bladder, Cardiac arrest, Cardio-respiratory arrest, Chest pain, 
Chills, Cold sweat, COVID-19, Death, Dengue fever, Diarrhoea, Encephalitis post 

immunisation, Epistaxis, Fatigue, General physical health deterioration, Headache, 
Immunisation, Infection, Malaise, Muscular weakness, Myocardial infarction, 

Myocarditis, Oedema, Off label use, Pain, Platelet count decreased, Pneumatosis 
intestinalis, Pneumoperitoneum, Pulmonary oedema, Respiratory distress, Seizure, 
Sensory disturbance, Septic shock, Sudden cardiac death, Syncope, and Vaccination 
error (1 each), no confounding factors have been identified. In 14 cases the limited 

information available does not allow a medically meaningful assessment, in the 
remaining 7 cases a causality between the vaccination and the occurrence of the 

fatalities cannot be ruled out. 

Rapporteur assessment comment: 

Please refer to section 2.3.1. Evaluation of important identified risks' regarding 9 fatal cases aged 12-17 
years reporting myocarditis (cumulative through Jan 2023) of which in none of these fatal cases is 
considered related to Comirnaty exposure. 

During the interval period, there were 21 medically confirmed fatal cases in persons aged 12-17 years 
compared to 45 medically confirmed fatal cases in the previous reporting period of the 3rd PSUR, and 40 

medically confirmed fatal cases in the 2nd PSUR. 

No important new information could be identified regarding the use of Comirnaty in children/adolescents 
12-17 years of age. 

Analysis of confounders and risk factors 

• Among the 12,760 cases involving paediatric subjects, 1845 included one or more confounders 

that prevented a clear causality assessment: co-suspect and/or concomitant drugs (700 cases), 
underlying medical history and/or comorbidities (1531 cases) or predisposing factors (e.g., 
asthma, depression, diabetes, menstrual disorders, migraine, obesity, seizures/epilepsy) (181 

cases). 

Literature 

• Review of the literature did not identify any significant new information regarding the use of 

BNT162b2 in paediatric subjects. 

MAH's conclusion 

No relevant differences in the occurrence of the most frequently reported events, case seriousness and 
case outcomes were identified among the 3 paediatric age groups presented above. Of the frequently 

reported AEs in the paediatric dataset, the following AEs had a higher reporting proportion compared to 
the non-paediatric dataset: Pyrexia (14.5% versus 11.1%), Vaccination failure (11.2% versus 10.2%), 
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provisional anatomical d iagnosis of profound adrenal pathology consistent 
with Addison's disease, cause of death was massive brain oedema due to 
viral encephalitis. 

■ In the remaining 21  cases (16 MC and 5 NMC) reporting the fol lowing fatal PTs 
Pyrexia (6), Abdominal pain (4), Myalgia (3), Dyspnoea, Haematemesis, Vomiting (2 
each), Adverse event following immunisation, Arthralgia, Asthenia, Asthma, 
Bradycardia, Calcu lus bladder, Cardiac arrest, Cardio-respiratory arrest, Chest pain, 
Chil ls, Cold sweat, COVID-19, Death, Dengue fever, Diarrhoea, Encephal itis post 
immunisation, Epistaxis, Fatigue, General physical health deterioration, Headache, 
Immunisation, Infection, Mala ise, Muscu lar weakness, Myocardial infarction, 
Myocard itis, Oedema, Off label use, Pain,  Platelet count decreased, Pneumatosis 
intestinal is, Pneumoperitoneum, Pulmonary oedema, Respiratory distress, Seizure, 
Sensory d isturbance, Septic shock, Sudden card iac death, Syncope, and Vaccination 
error (1 each), no confounding factors have been identified . In 14 cases the l imited 
information available does not a l low a medica l ly meaningful assessment, in the 
remaining 7 cases a causal ity between the vaccination and the occurrence of the 
fatalities cannot be ru led out. 

Rapporteur assessment comment: 

Please refer to section 2 . 3 . 1 .  'Evaluation of important identified risks' regarding 9 fata l cases aged 12-17 
years reporting myocarditis (cumulative through Jan 2023) of which in  none of these fatal cases is  
considered related to Comirnaty exposure. 

During the interval period, there were 21 medica l ly confirmed fata l cases in persons aged 12-17 years 
compared to 45 medica l ly confirmed fata l cases in the previous reporting period of the 3rd PSUR, and 40 
medically confirmed fatal cases in the 2nd PSUR. 

No important new information could be identified regarding the use of Comirnaty in  chi ldren/adolescents 
12-17 years of age. 

Analysis of confounders and risk factors 

• Among the 12,760 cases involving paediatric subjects, 1845 included one or more confounders 
that prevented a clear causality assessment: co-suspect and/or concomitant drugs (700 cases), 
underlying medical history and/or comorbidities (1531 cases) or predisposing factors (e.g . ,  
asthma, depression, diabetes, menstrual disorders, migraine, obesity, seizures/epilepsy) (181 
cases) . 

Literature 

• Review of the literature did not identify any significant new information regarding the use of 
BNT162b2 in paediatric subjects. 

MAH's conclusion 

No relevant differences in  the occurrence of the most frequently reported events, case seriousness and 
case outcomes were identified among the 3 paediatric age groups presented above. Of the frequently 
reported AEs in  the paediatric dataset, the following AEs had a higher reporting proportion compared to 
the non-paediatric dataset: Pyrexia (14.5% versus 1 1 . 1%), Vaccination fai lure ( 1 1 .2% versus 10.2%), 
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Rash (3.5% versus 2.2%), Poor quality product administered (10.9% versus 0.5%), Product 
administration error (8.3% versus 0.4%), Product temperature excursion issue (2.2% versus 0.1%), 
Expired product administered (6.9% versus 0.1%), Overdose (5.5% versus 0.1%), Product administered 

to patient of inappropriate age (4.7% versus 0.0%), Vomiting (4.5% versus 1.8%), Product preparation 
error (3.0% versus 0.0%), Chest pain (2.6% versus 1.6%), Vaccination error (2.3% versus 0.2%), 

Cough (2.2% versus 1.3%), Abdominal pain (2.1% versus 1.1%), Wrong product administered (2.0% 
versus 0.3%), and Pruritus (2.0% versus 1.5%). 

No new significant safety information was identified based on the review of the cases reported in the 

overall paediatric population. The most frequently reported AEs were consistent with the known 
reactogenicity of the vaccine and listed in Section 4.4 Special warnings and precautions for use and/or in 
Section 4.8 Undesirable effects of the CDS. 

Rapporteur assessment comment: 

Based on the provided data, MAH's conclusion is endorsed that no important new information could be 
identified regarding the use of Comirnaty in children and adolescents. 

Use in pregnant/lactating women 

Search criteria: Pregnancy cases are identified as cases where: 

• Patient Pregnant Flag is "Yes"; 

• If there is a value for Pregnancy Outcome, Birth Outcome, or Congenital Anomaly; 

• If Delivery Notes are available; 

• If any of the valid events on the case contains one of the following:" 

o SOC Pregnancy, puerperium and perinatal conditions, or 

o HLT Exposures associated with pregnancy, delivery and lactation; Lactation disorders, or 
PT Exposure via body fluid. 

Clinical trial data 

Incremental review (CT cases) 

• Number of pregnancy cases: 11 (3.6% of the total 309 cases from the CT dataset) compared to 
41 (6.1% of the total 668 cases from the CT dataset) in the PSUR#3. These 11 cases represent 
10 unique pregnancies. Cases originated from clinical studies C4591001-OPENLABEL (9) and 

C4591031 (2) and study treatment was reported as BNT162b2 (9) and blinded therapy (2). 

• Country/region of incidence: Brazil (5), US (4), Argentina (2). 

• Nine (9) serious maternal cases reported additional clinical events, which occurred in the 
vaccinated pregnant females: 

o The frequently reported pregnancy related events (>1) reported in these cases were 
coded to the PTs Abortion spontaneous, Maternal exposure before pregnancy, Premature 

labour (2 each). 

o Other reported clinical events coded to the PTs Diabetes mellitus inadequate control and 

Sepsis (1 each). 
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Rash (3.5% versus 2 .2%), Poor qual ity product administered ( 10 .9% versus 0 . 5%), Product 
administration error (8.3% versus 0 .4%), Product temperature excursion issue (2.2% versus 0 . 1  %), 
Expired product administered (6.9% versus 0 . 1%), Overdose (5 .5% versus 0 . 1%), Product administered 
to patient of inappropriate age (4.7% versus 0 .0%), Vomiting (4.5% versus 1 .8%), Product preparation 
error (3.0% versus 0 .0%), Chest pain (2.6% versus 1 . 6%), Vaccination error (2 .3% versus 0 .2%), 
Cough (2.2% versus 1 . 3%), Abdominal pain (2 . 1% versus 1 . 1%), Wrong product admin istered (2.0% 
versus 0 . 3%), and Pruritus (2.0% versus 1 . 5%). 

No new sign ificant safety information was identified based on the review of the cases reported in  the 
overa l l  paediatric popu lation.  The most frequently reported AEs were consistent with the known 
reactogenicity of the vaccine and l isted in Section 4.4 Special warn ings and precautions for use and/or in 
Section 4.8 Undesirable effects of the CDS. 

Rapporteur assessment comment: 

Based on the provided data, MAH's conclusion is endorsed that no important new information could be 
identified regarding the use of Comirnaty in ch i ldren and adolescents. 

Use in pregnant/lactating women 

Search criteria : Pregnancy cases are identified as cases where: 

• Patient Pregnant Flag is "Yes"; 

• If there is a value for Pregnancy Outcome, Birth Outcome, or Congenital Anomaly; 

• If Delivery Notes are available; 

• If any of the valid events on the case contains one of the following: " 

o SOC Pregnancy, puerperium and perinatal conditions, or 

o HLT Exposures associated with pregnancy, delivery and lactation; Lactation disorders, or 
PT Exposure via body fluid. 

Clinical trial data 

Incremental review (CT cases) 

• Number of pregnancy cases : 1 1  (3 .6% of the tota l 309 cases from the CT dataset) compared to 
41 (6 . 1% of the tota l 668 cases from the CT dataset) i n  the PSUR#3. These 1 1  cases represent 
10 unique pregnancies. Cases originated from clin ica l studies C459 100 1-OPENLABEL (9) and 
C4591031 (2) and study treatment was reported as BNT162b2 (9) and bl inded therapy (2) .  

• Country/region of incidence : Brazil (5), US (4), Argentina (2). 

• Nine (9) serious maternal cases reported additional cl inica l  events, which occurred in the 
vaccinated pregnant females : 

o The frequently reported pregnancy related events ( >  1) reported in these cases were 
coded to the PTs Abortion spontaneous, Maternal exposure before pregnancy, Premature 
labour (2 each) .  

o Other reported clinica l events coded to the PTs Diabetes mell itus inadequate control and 
Sepsis (1  each) .  
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o All the 3 cases reporting spontaneous abortion or abortion related events, mother had a 

medical history of uterine leiomyoma, spontaneous abortion and/or had underlying 
condition of obesity which might have contributed to the event. 

• Two (2) serious baby/foetal cases are classified according to pregnancy outcome. 

o Pregnancy outcome: Live birth with congenital anomaly: 2 of these cases reported 2 
congenital anomalies that coded to the PTs Adnexa uteri cyst and Foetal growth 
restriction (1 each). In these 2 cases, information regarding trimester of exposure was 
unknown. Of these 2 cases, in 1 case reporting Foetal growth restriction, the mother of 

the baby had a medical history of tobacco use. In the remaining 1 case, there was limited 
information regarding mother's obstetric history which precluded meaningful causality 
assessment. 

• All the 11 cases provided pregnancy outcomes which are provided in Table 86 (not reproduced 
here). 

Post-authorisation data 

Incremental review (Pregnancy) 

• Number of pregnancy cases: 988 (0.3% of 282,992 cases, the total PM dataset), compared to 
3642 cases (0.7%) retrieved in the PSUR#3. These 988 cases represent 896 unique pregnancies. 

• Country/region of incidence (>50): France (162), Germany (161), US (75), Philippines (70), 

Japan (57). 

• Of the 863 mother cases, 161 cases reported exposure to vaccine in utero without the occurrence 
of any clinical event. The pregnancy exposure events were coded to the PTs Maternal exposure 
during pregnancy (75), Maternal exposure timing unspecified (52), Paternal exposure before 

pregnancy (19), Maternal exposure before pregnancy (11), Exposure during pregnancy (4). 

• There were 702 mother cases of which 473 were serious and 229 were non-serious reporting 

additional clinical events, which occurred in the vaccinated pregnant females. Additional 
pregnancy related events reported in these cases (>15) were coded to the PTs Abortion 
spontaneous (134), Labour pain (26), Menstrual disorder, Menstruation irregular (22 each) . 

Other frequently reported (>40) clinical events coded to the PTs COVID-19 (110), Headache (78), 
Fatigue (59), Vaccination site pain (48), Malaise (44). 

• One hundred twenty-five (125) baby/foetal cases, 113 serious and 12 non-serious. Cases are 

classified according to pregnancy outcome: 

• Pregnancy outcome: Live birth with congenital anomaly: 47 of these cases reported 86 congenital 

anomalies. Of these 47 cases, information regarding trimester of exposure was available in 16 
cases. Of these 16 cases, in 11 cases foetus was exposed during 1st trimester, in 4 cases foetus 
was exposed during 2nd trimester and in 1 case foetus was exposed during 3rd trimester. Of 

these 47 cases, in 3 cases mother had underlying medical history (i.e., tobacco use, use of 
concomitant medication misoprostol or unspecified contraceptive medication) which might have 
contributed to the reported event. In the remaining 44 cases, there was limited information 

regarding mother's obstetric history which precluded meaningful causality assessment. 

• Pregnancy outcome: Spontaneous abortion: 10 cases reported spontaneous abortion. Of these 10 
cases, information regarding trimester of exposure was provided in 6 cases. Of these 6 cases, in 5 
cases, foetus was exposed during 1st trimester, in 1 case foetus was exposed during 2nd 
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o All the 3 cases reporting spontaneous abortion or abortion related events, mother had a 

medical h istory of uterine leiomyoma, spontaneous abortion and/or had underlying 

condition of obesity which might have contributed to the event. 

• Two (2) serious baby/foetal cases are classified according to pregnancy outcome. 

o Pregnancy outcome : Live birth with congenital anomaly : 2 of these cases reported 2 

congenital anomal ies that coded to the PTs Adnexa uteri cyst and Foeta l growth 

restriction ( 1  each).  In these 2 cases, information regarding trimester of exposure was 

unknown. Of these 2 cases, in 1 case reporting Foeta l growth restriction, the mother of 

the baby had a medical h istory of tobacco use. In the remaining 1 case, there was l imited 

information regarding mother's obstetric history which precluded meaningful causality 

assessment. 

• All the 1 1  cases provided pregnancy outcomes which are provided in Table 86 (not reproduced 

here). 

Post-authorisation data 

Incremental review (Pregnancy) 

• Number of pregnancy cases : 988 (0.3% of 282,992 cases, the tota l PM dataset), compared to 

3642 cases (0.7%) retrieved in the PSUR#3.  These 988 cases represent 896 unique pregnancies. 

• Country/region of i ncidence ( > 50) : France (162), Germany (161) ,  US (75), Phi l ippines (70), 

Japan (57) . 

• Of the 863 mother cases, 161 cases reported exposure to vaccine in utero without the occurrence 

of any c l in ical event. The pregnancy exposure events were coded to the PTs Maternal exposure 

during pregnancy (75), Maternal exposure timing unspecified (52), Paternal  exposure before 

pregnancy (19), Maternal exposure before pregnancy ( 1 1 ), Exposure during pregnancy (4) . 

• There were 702 mother cases of which 473 were serious and 229 were non-serious reporting 

additiona l cl in ical events, which occurred in the vaccinated pregnant females. Add itional 

pregnancy related events reported in these cases ( > 15) were coded to the PTs Abortion 

spontaneous (134), Labour pain (26), Menstrual disorder, Menstruation i rregular (22 each) . 

Other frequently reported (>40) c l in ica l events coded to the PTs COVID-19 (1 10), Headache (78), 

Fatigue (59), Vaccination site pain (48), Mala ise (44) . 

• One hundred twenty-five (125) baby/foeta l cases, 1 1 3  serious and 12  non-serious. Cases are 

classified according to pregnancy outcome: 

• Pregnancy outcome : Live birth with congenital anomaly : 47 of these cases reported 86 congenital 

anomalies. Of these 47 cases, information regarding trimester of exposure was avai lable in 16 

cases. Of these 16 cases, in  11 cases foetus was exposed during 1st trimester, in 4 cases foetus 

was exposed during 2nd trimester and in 1 case foetus was exposed during 3rd trimester. Of 

these 47 cases, in 3 cases mother had underlying medical history ( i .e . ,  tobacco use, use of 

concomitant medication misoprostol or unspecified contraceptive medication) which might have 

contributed to the reported event. In the remaining 44 cases, there was l imited information 

regarding mother's obstetric history which precluded meaningful causality assessment. 

• Pregnancy outcome : Spontaneous abortion : 10 cases reported spontaneous abortion. Of these 10 

cases, information regarding trimester of exposure was provided in  6 cases. Of these 6 cases, in 5 

cases, foetus was exposed during 1st trimester, in 1 case foetus was exposed during 2nd 
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trimester. The events in these 10 cases other than exposure related events were coded to PTs 
Foetal growth restriction (7), Congenital anomaly, Foetal death, Small for dates baby, Abortion 
spontaneous, Foetal vascular malperfusion (1 each). Of these 10 cases, in 1 case mother had 

underlying medical history (i.e., gestational diabetes) which might have contributed to the 
reported events. In the remaining 9 cases, there was limited information regarding obstetric 

history or co suspect medications of mother which precluded meaningful causality assessment. 

• Pregnancy outcome: Elective termination: 4 cases reported elective termination of pregnancy. All 
these, 4 cases reported elective termination due to foetal defects. Of these 4 cases, information 

regarding trimester of exposure was provided in 2 cases. Of these 2 cases, in 1 case foetus was 
exposed during 1st trimester, in 1 case, foetus was exposed during 2nd trimester. The events 

reported in these 4 cases other than exposure related events were coded to PTs Anophthalmos, 
Cerebellar hypoplasia, Congenital central nervous system anomaly, Congenital hydrocephalus, 
Congenital midline defect, Lissencephaly, Thanatophoric dwarfism, Trisomy 18, Twin reversed 
arterial perfusion sequence malformation (1 each). In these 4 cases, there was limited 

information regarding obstetric history or co suspect medications of mother which precluded 
meaningful causality assessment. 

• Pregnancy outcome: Stillbirth: 9 cases reported foetal death/ neonatal death. Of these 9 cases, 8 
cases reported stillbirth with foetal defects and remaining 1 case reported stillbirth without foetal 
defect. Of these 9 cases, information regarding trimester of exposure was provided in 4 cases. Of 
these 4 cases, in 2 cases foetus was exposed during 1st trimester, in the remaining 2 cases, 

foetus was exposed during 2nd trimester. The events reported in these 9 cases other than 
exposure related events were coded to PTs Foetal death (3), Premature baby, Foetal heart rate 

abnormal, Congenital anomaly (2 each), Death neonatal, Foetal growth restriction, Growth 
disorder, Haemorrhagic vasculitis, Heart disease congenital, Hydrocephalus, Low birth weight 
baby, Placental insufficiency, Premature baby death, Pulmonary congestion, Pulmonary 

haemorrhage, Umbilical cord abnormality (1 each). Of these 9 cases, in 2 cases mother had 
underlying medical history (i.e., gestational diabetes or threatened labour) which might have 
contributed to the reported event. In the remaining 7 cases, there was limited information 
regarding obstetric history or co suspect medications of mother which precluded meaningful 

causality assessment. 

• Pregnancy outcome: Live birth without congenital anomaly: 55 cases reported live birth babies 
without congenital anomaly. Of these 55 cases, information regarding trimester of exposure was 
available in 20 cases. Of these 20 cases, in 9 cases, foetus was exposed during 2nd trimester, in 
6 cases, foetus was exposed during 1st trimester, and in 5 cases exposure occurred during 3rd 

trimester. The frequently reported events (>2) in these 55 cases other than exposure related 
events were coded to PTs Premature baby (21), Foetal growth restriction (7), Foetal hypokinesia 

(5), Tachycardia foetal (3). Of these 55 cases, in 7 case reporting Premature baby (5), Foetal 
hypokinesia, Foetal growth restriction, Foetal arrhythmia, Meconium in amniotic fluid, Tachycardia 

foetal (1 each), the mother of the baby had underlying medical history (i.e., gestational diabetes 
or obesity) which might have led to development of reported event. In the remaining 48 cases, 
there was limited information regarding mother's obstetric history which precluded meaningful 

causality assessment. 

• Of the 988 cases, 659 cases provided pregnancy outcomes which are provided in Table 87 (not 
reproduced here). 

Incremental review (Lactation cases) 
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trimester. The events in these 1 0  cases other than exposure related events were coded to PTs 
Foeta l growth restriction (7), Congenita l anomaly, Foetal death, Smal l  for dates baby, Abortion 
spontaneous, Foeta l vascular malperfusion (1 each) .  Of these 10 cases, in 1 case mother had 
underlying medical history ( i .e . ,  gestational diabetes) which might have contributed to the 
reported events. In the remaining 9 cases, there was l imited information regarding obstetric 
history or co suspect medications of mother which precluded meaningful causality assessment. 

• Pregnancy outcome : Elective termination : 4 cases reported elective termination of pregnancy. All 
these, 4 cases reported elective termination due to foetal defects. Of these 4 cases, information 
regarding trimester of exposure was provided in 2 cases. Of these 2 cases, in 1 case foetus was 
exposed during 1st trimester, in 1 case, foetus was exposed during 2nd trimester. The events 
reported in these 4 cases other than exposure related events were coded to PTs Anophthalmos, 
Cerebel lar hypoplasia, Congenita l central nervous system anomaly, Congenital hydrocephalus, 
Congenita l midl ine defect, Lissencephaly, Thanatophoric dwarfism, Trisomy 18, Twin reversed 
arterial perfusion sequence malformation (1  each) .  In these 4 cases, there was l imited 
information regarding obstetric history or co suspect medications of mother which precluded 
meaningful causal ity assessment. 

• Pregnancy outcome : Sti l lbirth : 9 cases reported foeta l death/ neonatal death . Of these 9 cases, 8 
cases reported sti l lbirth with foeta l defects and remaining 1 case reported sti l lb irth without foetal 
defect. Of these 9 cases, information regard ing trimester of exposure was provided in 4 cases. Of 
these 4 cases, in 2 cases foetus was exposed during 1st trimester, in the remaining 2 cases, 
foetus was exposed during 2nd trimester. The events reported in these 9 cases other than 
exposure related events were coded to PTs Foeta l death (3), Premature baby, Foeta l heart rate 
abnormal, Congenital anomaly (2 each), Death neonatal, Foeta l growth restriction, Growth 
disorder, Haemorrhagic vascul itis, Heart disease congenita l ,  Hydrocephalus, Low birth weight 
baby, Placental insufficiency, Premature baby death, Pulmonary congestion, Pulmonary 
haemorrhage, Umbilical cord abnormality ( 1  each). Of these 9 cases, in 2 cases mother had 
underlying medical history ( i .e . ,  gestational diabetes or threatened labour) which might have 
contributed to the reported event. In the remaining 7 cases, there was l imited information 
regarding obstetric history or co suspect medications of mother which precluded meaningful 
causal ity assessment. 

• Pregnancy outcome : Live birth without congenital anomaly : 55 cases reported l ive birth babies 
without congenital anomaly. Of these 55 cases, i nformation regard ing trimester of exposure was 
avai lable in 20 cases. Of these 20 cases, in 9 cases, foetus was exposed during 2nd trimester, in  
6 cases, foetus was exposed during 1st trimester, and in  5 cases exposure occurred during 3rd 
trimester. The frequently reported events ( > 2) in these 55 cases other than exposure related 
events were coded to PTs Premature baby (21),  Foetal growth restriction (7), Foetal hypokinesia 
(5), Tachycard ia foeta l (3).  Of these 55 cases, in 7 case reporting Premature baby (5), Foeta l 
hypokinesia, Foeta l growth restriction, Foetal arrhythmia, Meconium in amniotic fluid, Tachycardia 
foeta l (1 each), the mother of the baby had underlying medical history ( i .e . ,  gestational diabetes 
or obesity) which might have led to development of reported event. In the remaining 48 cases, 
there was l imited information regarding mother's obstetric history which precluded meaningful 
causal ity assessment. 

• Of the 988 cases, 659 cases provided pregnancy outcomes which are provided in Table 87 (not 
reproduced here).  
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• Number of lactation cases: 302 (0.1% of 282,992 cases, the total PM dataset), compared to 3771 
cases (0. 7%) retrieved in the PSUR#3. 

• Breast feeding baby cases: 224, of which: 

o One hundred fifty-seven (157) cases reported exposure to vaccine during breastfeeding 
(PT Exposure via breast milk) without the occurrence of any clinical events. 

o Sixty-seven (67) cases, 14 serious and 53 non-serious, reported clinical events that 

occurred in the infant/child exposed to vaccine via breastfeeding (PT Exposure via breast 
milk); the frequently reported clinical events (≥5) were coded to the PTs Pyrexia (11), 

Restlessness (9), Diarrhoea (8), Poor feeding infant (7), Abdominal pain (6), Crying, 
Fatigue, Infantile vomiting (5 each). 

• Breast feeding mother cases: 78, of which: 
o Twenty-six (26) mother cases who were breast feeding their baby while taking the 

vaccine were reported without the occurrence of any clinical events. 
o Fifty-two (52) cases, 10 serious and 42 non-serious, reported clinical events in mothers 

who were breast feeding; the frequently reported clinical events (≥5) were coded to the 

PTs Pyrexia (11), Headache (8), Chills, Myalgia (7 each), Breast pain, Heavy menstrual 
bleeding, Fatigue, Menstruation irregular (5 each). 

Literature 

Review of the literature did not identify any new information regarding the use of BNT162b2 in 
pregnant/lactating women was identified. 

MAH's conclusion 

There were no safety signals regarding use in pregnant/lactating women that emerged from the review of 
these cases or the medical literature. 

Rapporteur assessment comment: 

Clinical trial data 

During the interval period, 11 pregnancy cases (3.6% of the total CT dataset) were retrieved compared to 
41 (6.1%) in the 3 rd PSUR. 

Post-marketing data 

During the interval period, 988 pregnancy cases (0.3% of the total PM dataset) compared to 3,642 cases 
(0.7%) retrieved in the 3rd PSUR. 

During the interval period, 302 lactation cases (0.1% of the total PM dataset) compared to 3,771 cases 
(0.7%) were retrieved in the 3rd PSUR. 

Regarding the 125 cases with pregnancy outcome: 47 (37.6%) of these cases reported live birth with 
congenital anomalies, 10 cases (8%) reported spontaneous abortion, 4 cases (3.2%) reported elective 
termination of pregnancy, 9 cases (7.2%) reported foetal death/ neonatal death, and 55 cases (44%) 
reported live birth babies without congenital anomaly. Compared to the pregnancy outcomes in the 
previous interval period (n=322) these were 39 (12.1%), 37 (11.5%), 23 (7.1%), 21 (6.5%), and 202 
(62.7%) respectively. 

Literature 

No new information. 
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• Number of lactation cases : 302 (0 . 1% of 282,992 cases, the tota l PM dataset), compared to 3771 
cases (0. 7%) retrieved in  the PSUR#3. 

• Breast feeding baby cases : 224, of which : 
o One hundred fifty-seven ( 157) cases reported exposure to vaccine during breastfeeding 

(PT Exposure via breast mi lk) without the occurrence of any cl in ical  events. 
o Sixty-seven (67) cases, 14 serious and 53 non-serious, reported clinical events that 

occurred in the infant/child exposed to vaccine via breastfeeding (PT Exposure via breast 
mi lk);  the frequently reported clinical events (�5) were coded to the PTs Pyrexia ( 1 1) ,  
Restlessness (9) ,  Diarrhoea (8) ,  Poor feeding infant (7) ,  Abdominal pain (6) ,  Crying, 
Fatigue, Infantile vomiting (5 each) .  

• Breast feeding mother cases : 78, of which : 

Literature 

o Twenty-six (26) mother cases who were breast feeding their baby while taking the 
vaccine were reported without the occurrence of any clinical events. 

o Fifty-two (52) cases, 10 serious and 42 non-serious, reported cl in ical events in mothers 
who were breast feeding;  the frequently reported cl inica l events (�5) were coded to the 
PTs Pyrexia ( 11 ) ,  Headache (8), Chi l ls, Myalgia (7 each), Breast pain, Heavy menstrual 
bleeding, Fatigue, Menstruation irregular (5 each) .  

Review of the literature did not identify any new information regarding the use of BNT162b2 in  
pregnant/lactating women was identified . 

MAH's conclusion 

There were no safety signals regarding use in pregnant/lactating women that emerged from the review of 
these cases or the medical l iterature. 

Rapporteur assessment comment: 

Clinical trial data 

During the interval period, 1 1  pregnancy cases (3.6% of the tota l CT dataset) were retrieved compared to 
41 (6 . 1%) in the 3rd PSUR. 

Post-marketing data 

During the interval period, 988 pregnancy cases (0.3% of the tota l PM dataset) compared to 3,642 cases 
(0.7%) retrieved in the 3rd PSUR. 

During the interval period, 302 lactation cases (0 . 1 %  of the total PM dataset) compared to 3,771 cases 
(0.7%) were retrieved in the 3rd PSUR. 

Regarding the 125 cases with pregnancy outcome: 47 (37 .6%) of these cases reported live birth with 
congenital anomal ies, 10 cases (8%) reported spontaneous abortion, 4 cases (3.2%) reported elective 
termination of pregnancy, 9 cases (7.2%) reported foetal death/ neonatal death, and 55 cases (44%) 
reported live birth babies without congenita l anomaly. Compared to the pregnancy outcomes in the 
previous interval period (n=322) these were 39 ( 12 . 1%), 37 ( 1 1 . 5%), 23 (7 . 1 %),  21 (6. 5%), and 202 
(62.7%) respectively. 

Literature 

No new information .  
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Overall, based on the information provided by the MAH in the current PSUR, it is agreed that no new 
safety concerns were identified for use in pregnant/lactating women. The Comirnaty product information 
reflects that Comirnaty can be used during pregnancy and breastfeeding. 

Use in immunocompromised patients 

Search criteria: Patients with Medical history of PTs included in Malignancy related conditions (SMQ 

Narrow); Malignancy related therapeutic and diagnostic procedures (SMQ Narrow); Malignant or 
unspecified tumours (SMQ Narrow); HLGT: Immunodeficiency syndromes (Primary Path); HLT: Retroviral 
infections (Primary Path); PTs: Allogenic bone marrow transplantation therapy; Allogenic stem cell 

transplantation; Autologous bone marrow transplantation therapy; Autologous haematopoietic stem cell 
transplant; Bone marrow transplant; Cord blood transplant therapy; Heart transplant; Liver transplant; 
Lung transplant; Pancreas islet cell transplant; Renal transplant; Small intestine transplant; Stem cell 
transplant. 

Clinical trial data 

• Number of cases:32 (BNT162b2 [27], blinded therapy [4], and Placebo [1]) (10.4% of 309 cases, 
the total CT dataset), compared to 110 cases (16.5%) retrieved in the PSUR#3. None of the 
events were assessed as related to BNT162b2 and/or blinded therapy by the Sponsor or 

investigator. 

Post-authorisation data 

• Number of cases:4879 (1.7% of 282,992 cases, the total PM dataset), compared to 8815 cases 
(1.7%) retrieved in the PSUR#3. 

• Most frequently reported clinical PTs (≥3%): COVID-19 (783), Fatigue (656), Headache (569), 
Pyrexia (503), Myalgia (363), Arthralgia (361), Vaccination site pain (351), Malaise (320), 
Interchange of vaccine products (307), Pain (305), Pain in extremity (302), Dizziness (282), 
Nausea (256), Immunisation) (244), Chills (237), Asthenia (222), Dyspnoea (218), 
Lymphadenopathy (171), Diarrhoea and Rash (134 each). 

• Event outcome: fatal (533), resolved/resolving (5398), resolved with sequelae (511), not 
resolved (4656), unknown (8168). 

MAH's conclusion 

No new significant safety information was identified based on a review of these cases. 

Rapporteur assessment comment: 

No new important safety information could be identified in immunocompromised patients exposed to 
Comirnaty. 

Use in patients with autoimmune or inflammatory disorders 

1 PT selected per case processing conventions to indicate cases reporting third/booster doses. 
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Overal l ,  based on the information provided by the MAH in the current PSUR, it is agreed that no new 
safety concerns were identified for use in pregnant/lactating women. The Comirnaty product information 
reflects that Comirnaty can be used during pregnancy and breastfeeding. 

Use in immunocompromised patients 

Search criteria : Patients with Medical history of PTs included in Malignancy related conditions (SMQ 
Narrow); Malignancy related therapeutic and diagnostic procedures (SMQ Narrow); Malignant or 
unspecified tumours (SMQ Narrow); HLGT: Immunodeficiency syndromes (Primary Path); HLT: Retroviral 
infections (Primary Path); PTs: Allogenic bone marrow transplantation therapy; Allogenic stem cell 
transplantation; Autologous bone marrow transplantation therapy; Autologous haematopoietic stem cell 
transplant; Bone marrow transplant; Cord blood transplant therapy; Heart transplant; Liver transplant; 
Lung transplant; Pancreas islet cell transplant; Renal transplant; Small intestine transplant; Stem cell 
transplant. 

Clinical trial data 

• Number of cases : 32 (BNT162b2 [27], blinded therapy [4] , and Placebo [1 ] )  (10 .4% of 309 cases, 
the tota l CT dataset), compared to 1 10 cases (16 .5%) retrieved in the PSUR#3. None of the 
events were assessed as related to BNT162b2 and/or blinded therapy by the Sponsor or 
investigator. 

Post-authorisation data 

• Number of cases :4879 (1 .7% of 282,992 cases, the total PM dataset), compared to 8815 cases 
( 1 .7%) retrieved in the PSUR#3.  

• Most frequently reported clinical  PTs (�3%) : COVID-19 (783), Fatigue (656), Headache (569), 
Pyrexia (503), Myalgia (363), Arthralgia (361), Vaccination site pain (351),  Malaise (320), 
Interchange of vaccine products (307), Pain (305), Pain in extremity (302), Dizziness (282), 
Nausea (256), Immunisation 1 (244), Chil ls (237), Asthenia (222), Dyspnoea (218), 
Lymphadenopathy (171), Diarrhoea and Rash (134 each). 

• Event outcome: fata l (533), resolved/resolving (5398), resolved with sequelae (51 1),  not 
resolved (4656), unknown (8168).  

MAH's conclusion 

No new sign ificant safety information was identified based on a review of these cases. 

Rapporteur assessment comment: 

No new important safety information could be identified in immunocompromised patients exposed to 
Comirnaty. 

Use in patients with autoimmune or inflammatory disorders 

1 PT selected per case processing conventions to indicate cases reporting third/booster doses. 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 158/170 



Search criteria: Patients with Medical history PTs included in SMQ Immune-mediated/autoimmune 
disorders (Narrow and Broad scope); HLGTs (Primary Path) Autoimmune disorders; Immune disorders 
NEC; HLT (Primary Path) Neuromuscular junction dysfunction. 

Clinical trial data 

• Number of cases:46 (BNT162b2 [34], blinded therapy [12]) (14.9% of 309 cases, the total CT 
dataset), compared to 102 cases (15.3%) retrieved in the PSUR#3. None were assessed as 
related to BNT162b2 or blinded therapy by the investigator and Sponsor. 

Post-authorisation data 

• Number of cases: 12,868 (BNT162b2 [12,195], BNT162b2 + BNT162b2 Omi BA.4/BA.5 [504], 

BNT162b2 + BNT162b2 Omi BA.1 [266]) (4.5% of 282,992 cases, the total PM dataset), 
compared to 21,000 cases (4.1%) retrieved in the PSUR#3. 

• Most frequently (>500) clinical PTs included Fatigue (2188), Headache (1968), COVID-19 (1675), 

Pyrexia (1593), Drug ineffective (1243), Arthralgia (1188), Myalgia (1184), Malaise (1042), Pain 
(1021), Vaccination site pain (1004), Dizziness (942), Pain in extremity (931), Nausea (876), 
Chills (810), Asthenia (587), Dyspnoea (582), and Vaccination failure (575). 

• Event outcome: fatal (566), resolved/resolving (15,917), resolved with sequelae (1317), not 
resolved (14,900), unknown (19,549). 

• In 141 cases (reporting 566 relevant events with a fatal outcome), the reported causes of death ( 
≥10) included Death (15), Off label use (14), COVID 19 (13), Multiple organ dysfunction 

syndrome (12), Cardio-respiratory arrest, Immunisation (11 each), Pyrexia, Sudden death, and 
Vaccination failure (10 each). Of note, in 25 cases, limited information regarding the cause of 
death was provided (PTs Death and Sudden death). Most (109 of 141 cases) of the fatal cases 
involved elderly subjects. The most frequently (≥10) reported medical history included diabetes 

mellitus (59), hypertension (46), hypothyroidism (20), atrial fibrillation (18), chronic kidney 
disease, COVID-19 (13 each), cardiac failure, and myocardial ischaemia (10 each). 

Exacerbation or Flare-up 

• A focused analysis on exacerbation or flare of autoimmune or inflammatory disorders was 
conducted using PTs of interest (i.e., condition aggravated, disease progression), rather than all 
events. Of the 582 cases that reported PTs indicative of exacerbation or flare, 242 cases were 
determined to be non-contributory and were not included in the discussion for the following 
reasons: The events referred to an exacerbation/progression of an underlying condition that was 
not an autoimmune or inflammatory disorder (e.g., pain, hypertension, migraine, 
fatigue/tiredness, menstruation, COVID-19/long COVID). 

• Therefore, 340 cases are included in the analysis below: 
o Clinical Trial Data 

■ Number of cases: No relevant cases were retrieved, compared to 1 case (0.1%) 
retrieved in the PSUR#3. 

o Post-Authorisation Data 
■ Number of cases: 340 (BNT162b2 [331], BNT162b2 + BNT162b2 Omi BA.4/BA.5 

[7], BNT162b2 + BNT162b2 Omi BA.1 [2]) (0.1% of 282,992 cases, the total PM 
dataset), compared to 771 (0.2%) retrieved in the PSUR#3. 

■ Relevant PTs: Condition aggravated (258), Disease recurrence (66), Concomitant 
disease aggravated (13), Disease progression (4), and Symptom recurrence (1). 
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Search criteria : Patients with Medical history PTs included in SMQ Immune-mediated/autoimmune 
disorders (Narrow and Broad scope); HLGTs (Primary Path) Autoimmune disorders; Immune disorders 
NEC; HLT (Primary Path) Neuromuscular junction dysfunction. 

Clinical trial data 

• Number of cases :46 (BNT162b2 [34], bl inded therapy [ 12])  (14.9% of 309 cases, the total CT 

dataset), compared to 102 cases (1 5.3%) retrieved in the PSUR#3.  None were assessed as 

related to BNT162b2 or blinded therapy by the investigator and Sponsor. 

Post-authorisation data 

• Number of cases : 12,868 (BNT162b2 [ 12,195],  BNT162b2 + BNT162b2 Omi BA.4/BA. 5 [504], 

BNT162b2 + BNT162b2 Omi BA. 1 [266]) (4 . 5% of 282,992 cases, the tota l PM dataset), 

compared to 21,000 cases (4. 1 %) retrieved in the PSUR#3.  

• Most frequently ( > 500) cl inical PTs included Fatigue (2188), Headache (1968), COVID-19 (1675), 

Pyrexia ( 1593), Drug ineffective (1243), Arthralgia ( 1188), Myalgia (1 184), Mala ise (1042), Pain  

(1021),  Vaccination site pain (1004), Dizziness (942), Pain in  extremity (93 1),  Nausea (876), 

Chills (810), Asthenia (587), Dyspnoea (582), and Vaccination fa i lure (575) . 

• Event outcome: fata l (566), resolved/resolving ( 15,917), resolved with sequelae (1317), not 

resolved (14,900), unknown (19,549) . 

• In 141 cases (reporting 566 relevant events with a fatal outcome), the reported causes of death ( 

;::,10) i ncluded Death (15),  Off label use (14), COVID 19 (13),  Multiple organ dysfunction 

syndrome (12), Cardio-respiratory arrest, Immunisation ( 1 1  each), Pyrexia, Sudden death, and 

Vaccination fai lure (10 each). Of note, in  25 cases, l imited information regarding the cause of 

death was provided (PTs Death and Sudden death).  Most (109 of 141 cases) of the fata l cases 

involved elderly subjects. The most frequently (;::,10) reported medical history included diabetes 

mell itus (59), hypertension (46), hypothyroidism (20), atrial fibrillation (18), chronic kidney 

disease, COVID-19 (13 each), cardiac fa i lure, and myocardial ischaemia (10 each).  

Exacerbation or Flare-up 

• A focused ana lysis on exacerbation or flare of autoimmune or inflammatory disorders was 

conducted using PTs of interest ( i .e . ,  condition aggravated, disease progression), rather than al l  

events. Of the 582 cases that reported PTs indicative of exacerbation or flare, 242 cases were 

determined to be non-contributory and were not included in the discussion for the fol lowing 

reasons: The events referred to an exacerbation/progression of an underlying condition that was 

not an autoimmune or inflammatory disorder (e.g. ,  pain, hypertension, migra ine, 

fatigue/tiredness, menstruation, COVID-19/long COVID). 

• Therefore, 340 cases are included in the analysis below : 

o Cl in ical Trial Data 
• Number of cases : No relevant cases were retrieved, compared to 1 case (0 . 1  %) 

retrieved in the PSUR#3.  

o Post-Authorisation Data 
• Number of cases : 340 (BNT162b2 [331] ,  BNT162b2 + BNT162b2 Omi BA.4/BA.5 

[7],  BNT162b2 + BNT162b2 Omi BA. 1 [2]) (0 . 1% of 282,992 cases, the tota l PM 

dataset), compared to 771 (0.2%) retrieved in the PSUR#3. 
• Relevant PTs : Condition aggravated (258), Disease recurrence (66), Concomitant 

disease aggravated (13),  Disease progression (4), and Symptom recurrence (1) .  
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• Relevant event outcome: fatal (4), resolved/resolving (97), resolved with 

sequelae (14), not resolved (122), unknown (105). 
• In 4 cases (reporting 4 relevant events with a fatal outcome), the reported causes 

of death included Condition aggravated (3) and Disease progression (1). 
Additional co-reported fatal events in these 4 cases included Acute respiratory 

distress syndrome, Interstitial lung disease (2 each), Acute respiratory failure, 
Cardiac failure, Diabetic nephropathy, Pulmonary fibrosis, Pulmonary oedema, 
and Renal failure (1 each). All 4 cases involved male subjects with an age range 
of 63 to 78 years and mean of 70.5 years (n=4). The relevant medical histories 

reported in these 4 cases included interstitial lung disease (2), diabetes mellitus, 
and rheumatoid arthritis (1 each). Review of these cases did not identify any new 
significant safety information. 

Analysis by age group 

• CT: Not applicable. 

• PM: Paediatric (6), Adults (238), Elderly (78) and Unknown (18). 
o Exacerbation and/or flare of underlying autoimmune or inflammatory disorders occurred 

more frequently in the adult population, which is likely due to autoimmune disorders 

being more common in adults and the fact that adults are the largest group of vaccinated 
individuals reporting adverse events. 

MAH's conclusion 

Overall, there were 340 PM cases (all PM cases [0.1% of the overall dataset]) that reported 

exacerbation/flares in subjects with autoimmune or inflammatory disorders following administration of 
BNT162b2, BNT162b2 + BNT162b2 Omi BA.1, or BNT162b2 + BNT162b2 Omi BA.4/BA.5. Exacerbation 
and/or flare of underlying autoimmune disease or inflammatory disorders occurred more frequently in the 

adult population which is likely due to the fact that the largest group of vaccinated individuals reporting 
AEs are in this age group. Also, the autoimmune or inflammatory disorders often occur during adulthood. 
The most frequently reported clinical events observed in subjects with autoimmune or inflammatory 

disorders were consistent with those observed in the overall population. 

Rapporteur assessment comment: 

No new important safety information could be identified in patients with autoimmune or inflammatory 
disorders. 

2.4. Characterisation of risks 

2.4.1. Characterisation of important identified and potential risks 

• Important Identified Risk: Myocarditis and Pericarditis 

• Important Potential Risk: Vaccine-Associated Enhanced Disease (VAED), including Vaccine-

Associated Enhanced Respiratory Disease (VAERD) 
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■ Relevant event outcome : fata l (4), resolved/resolving (97), resolved with 
sequelae (14), not resolved ( 122), unknown (105).  

■ In 4 cases (reporting 4 relevant events with a fata l outcome), the reported causes 
of death included Condition aggravated (3) and Disease progression ( 1 ) .  
Additional co-reported fata l events in  these 4 cases included Acute respiratory 
distress syndrome, Interstitial lung disease (2 each),  Acute respiratory fai lure, 
Cardiac fai lure, Diabetic nephropathy, Pulmonary fibrosis, Pulmonary oedema, 
and Renal fa i lure (1  each). All 4 cases involved male subjects with an age range 
of 63 to 78 years and mean of 70 . 5  years (n=4).  The relevant medica l histories 
reported in these 4 cases included interstitial lung d isease (2), diabetes mell itus, 
and rheumatoid arthritis (1 each). Review of these cases did not identify any new 
sign ificant safety information . 

Analysis by age group 

• CT: Not applicable. 
• PM : Paediatric (6), Adults (238), Elderly (78) and Unknown (18) .  

o Exacerbation and/or flare of underlying autoimmune or inflammatory disorders occurred 
more frequently in the adult population, which is l ikely due to autoimmune disorders 
being more common in adu lts and the fact that adults are the largest group of vaccinated 
individuals reporting adverse events. 

MAH's conclusion 

Overal l ,  there were 340 PM cases (all PM cases [0. 1% of the overa l l  dataset] ) that reported 
exacerbation/flares in subjects with autoimmune or inflammatory disorders fol lowing administration of 
BNT162b2, BNT162b2 + BNT162b2 Omi BA. 1 ,  or BNT162b2 + BNT162b2 Omi BA.4/BA. 5 .  Exacerbation 
and/or flare of underlying autoimmune d isease or inflammatory disorders occurred more frequently in the 
adult population which is l ikely due to the fact that the largest group of vaccinated individuals reporting 
AEs are in this age group. Also, the autoimmune or inflammatory disorders often occur during adulthood . 
The most frequently reported clinical  events observed in subjects with autoimmune or inflammatory 
disorders were consistent with those observed in the overall population. 

Rapporteur assessment comment: 

No new important safety information could be identified in patients with autoimmune or inflammatory 
disorders. 

2.4. Characterisation of risks 

2.4. 1.  Characterisation of important identified and potential risks 

• Important Identified Risk: Myocard itis and Pericarditis 

• Important Potential Risk: Vaccine-Associated Enhanced Disease (VAED), including Vaccine­
Associated Enhanced Respiratory Disease (VAERD) 
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Please see Appendix 8 of the PSUR (not reproduced here) for the characterisation of the important 
identified and important potential risks of BNT162b2, consistent with Part II, Module SVII of the 
BNT162b2 EU-RMP version 9.0 approved on 10 November 2022. 

Rapporteur assessment comment: 

Please refer regarding the important identified risk - Myocarditis and Pericarditis - to section 2.3.1 

`Evaluation of important identified risks' of this AR. 

Please refer regarding the important potential risk - Vaccine-Associated Enhanced Disease (VAED), 
including Vaccine-Associated Enhanced Respiratory Disease (VAERD) — to section 2.3.2 Evaluation of 
important potential risks' of this AR. 

2.4.2. Description of missing information 

Missing information: 

• Use in pregnancy and while breast feeding 

The safety profile of the vaccine in pregnant and/or breastfeeding women was not studied in the 
pivotal clinical trial and the maternal clinical trial was terminated early due to participant 
recruitment difficulties. Many pregnant women have chosen to be vaccinated despite the lack of 

clinical trial safety data. It will be important to follow these women for pregnancy and birth 
outcomes. The timing of vaccination in a pregnant woman and the subsequent immune response 

may have varying favourable or unfavourable impacts on the embryo/foetus. The clinical 
consequences of SARS-CoV-2 infection to the woman and foetus during pregnancy is not yet fully 
understood and the pregnant woman's baseline health status may affect both the clinical course 

of her pregnancy and the severity of COVID-19. These factors and the extent to which the 
pregnant woman may be at risk of exposure to SARS-CoV-2 will influence the benefit risk 
considerations for use of the vaccine. 

Rapporteur assessment comment: 

Please refer regarding pregnancy and lactation to 2.3. Evaluation of risks and new information', section 

Use in pregnant/lactating women' of this AR. No important new safety information could be identified. 

• Use in immunocompromised patients 

The vaccine is being studied in ongoing clinical trials of individuals with immunocompromised 

conditions. 

Rapporteur assessment comment: 

Please refer regarding immunocompromised patients to 2.3. Evaluation of risks and new information', 

section 'Use in immunocompromised patients' of this AR. No important new safety information could be 
identified. 

• Use in frail patients with co-morbidities (e.g. chronic obstructive pulmonary disease (COPD), 

diabetes, chronic neurological disease, cardiovascular disorders) 

The vaccine has been studied in individuals with stable chronic diseases (e.g., hypertension, 
obesity), however, it has not been studied in frail individuals with severe comorbidities that may 
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Please see Appendix 8 of the PSUR (not reproduced here) for the characterisation of the important 
identified and important potential  risks of BNT162b2, consistent with Part II, Module SVII of the 
BNT162b2 EU-RMP version 9 .0  approved on 10 November 2022. 

Rapporteur assessment comment: 

Please refer regard ing the important identified risk - Myocarditis and Pericarditis - to section 2 . 3 . 1  
'Evaluation of important identified risks' of this AR. 

Please refer regard ing the important potential risk - Vaccine-Associated Enhanced Disease (VAED), 
including Vaccine-Associated Enhanced Respiratory Disease (VAERD) - to section 2 .3 .2  'Evaluation of 
important potential risks' of this AR. 

2.4.2. Description of missing information 

Missing information : 

• Use in pregnancy and while breast feeding 

The safety profi le of the vaccine in pregnant and/or breastfeeding women was not studied in  the 
pivotal cl inica l trial and the maternal cl inical  trial was terminated early due to participant 
recruitment difficulties. Many pregnant women have chosen to be vaccinated despite the lack of 
cl in ical trial safety data . It wil l  be important to fol low these women for pregnancy and birth 
outcomes. The timing of vaccination in  a pregnant woman and the subsequent immune response 
may have varying favourable or unfavourable impacts on the embryo/foetus. The cl in ical 
consequences of SARS-CoV-2 infection to the woman and foetus during pregnancy is not yet ful ly 
understood and the pregnant woman's baseline health status may affect both the clinical course 
of her pregnancy and the severity of COVID-19. These factors and the extent to which the 
pregnant woman may be at risk of exposure to SARS-CoV-2 wi l l  influence the benefit risk 
considerations for use of the vaccine. 

Rapporteur assessment comment: 

Please refer regard ing pregnancy and lactation to 2 .3 .  'Eva luation of risks and new information', section 
Use in pregnant/lactating women' of this AR. No important new safety information could be identified . 

• Use in immunocompromised patients 

The vaccine is being studied in ongoing clinical trials of individuals with immunocompromised 
conditions. 

Rapporteur assessment comment: 

Please refer regard ing immunocompromised patients to 2 .3 .  'Eva luation of risks and new information', 
section 'Use in immunocompromised patients' of this AR. No important new safety information could be 
identified. 

• Use in frai l  patients with co-morbidities (e.g .  chronic obstructive pulmonary disease (COPD), 
diabetes, chronic neurolog ical d isease, cardiovascular disorders) 

The vaccine has been studied in individuals with stable chronic d iseases (e .g . ,  hypertension, 
obesity), however, it has not been studied in fra i l individuals with severe comorbidities that may 
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compromise immune function due to the condition or treatment of the condition. Therefore, 
further safety data will be sought in this population. 

Rapporteur assessment comment: 

In the response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112) the MAH 

stated that regarding frail patients with comorbidities no new safety issues/signals or reporting pattern 
changes were detected. 

• Use in patients with autoimmune or inflammatory disorders 

There is limited clinical trial information on the safety of the vaccine in patients with autoimmune 

or inflammatory disorders. 

Rapporteur assessment comment: 

Please refer regarding patients with autoimmune or inflammatory disorders to 2.3. Evaluation of risks 
and new information', section `Use in patients with autoimmune or inflammatory disorders' of this AR. No 

important new safety information could be identified. 

• Interaction with other vaccines 

During the reporting interval, 3 PM cases (of which 1 serious) were originated from the same 
literature article [Alrashdan, et al. The Co-Administration of COVID-19 and Hepatitis B Vaccines, 
Should Safety Be a Concern? Infect Chemother. 2022;54(3):542-4] about the interaction with 

Hepatitis B vaccine. The co-reported AEs included Headache (2), Arthralgia, Chills, Fatigue, 
Pyrexia, Vaccination site pain, Vaccination site swelling (1 each). 

Rapporteur assessment comment: 

The information regarding interaction with other vaccines is noted. The study showed that the co-
administration of COVID-19 and Hepatitis B vaccines had no additional risks to individuals. 

In the response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112) the MAH 

stated that regarding interactions with other vaccines no new safety issues/signals or reporting pattern 
changes were detected. 

• Long term safety data 

At the time of the initial submission, 2-month post dose 2 safety data were available for 
approximately half of the patients who have received BNT162b2 mRNA vaccine in Study 

C4591001. The pivotal clinical study is ongoing and ongoing non-interventional safety studies will 
collect longer term post-marketing safety data. 

Rapporteur assessment comment: 

The information regarding long-term safety data is noted. 

3. Benefit evaluation 

BNT162b2 is indicated for active immunisation to prevent COVID-19 caused by SARS CoV-2 virus in 

individuals 6 months of age and older. 
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compromise immune function due to the condition or treatment of the condition. Therefore, 
further safety data wil l  be sought in this popu lation . 

Rapporteur assessment comment: 

In the response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSA/00010898/202112) the MAH 
stated that regarding fra i l patients with comorbidities no new safety issues/signals or reporting pattern 
changes were detected . 

• Use in patients with autoimmune or inflammatory disorders 

There is l imited cl inica l  tria l  information on the safety of the vaccine in patients with autoimmune 
or inflammatory d isorders. 

Rapporteur assessment comment: 

Please refer regard ing patients with autoimmune or inflammatory disorders to 2 .3 .  'Eva luation of risks 
and new information', section 'Use in patients with autoimmune or inflammatory disorders' of this AR. No 
important new safety information could be identified. 

• Interaction with other vaccines 

During the reporting interva l, 3 PM cases (of which 1 serious) were originated from the same 
literature article [Alrashdan, et a l .  The Co-Administration of COVID-19 and Hepatitis B Vaccines, 
Should Safety Be a Concern? Infect Chemother. 2022;54(3) : 542-4] about the interaction with 
Hepatitis B vaccine. The co-reported AEs included Headache (2), Arthralgia, Chil ls, Fatigue, 
Pyrexia, Vaccination site pain, Vaccination site swell ing (1 each) .  

Rapporteur assessment comment: 

The information regarding interaction with other vaccines is noted . The study showed that the co­
admin istration of COVID-19 and Hepatitis B vaccines had no additional risks to individuals. 

In  the response to the PRAC request 7 from the 3rd PSUR (EMEA/H/C/PSUSN00010898/202112) the MAH 
stated that regarding interactions with other vaccines no new safety issues/signals or reporting pattern 
changes were detected . 

• Long term safety data 

At the time of the in itial submission, 2-month post dose 2 safety data were avai lable for 
approximately half of the patients who have received BNT162b2 mRNA vaccine in Study 
C4591001 .  The pivotal cl inica l study is ongoing and ongoing non-interventional safety studies wil l  
col lect longer term post-marketing safety data . 

Rapporteur assessment comment: 

The information regarding long-term safety data is noted . 

3.  Benefit evaluation 

BNT162b2 is ind icated for active immunisation to prevent COVID-19 caused by SARS CoV-2 virus in  
individuals 6 months of age and older. 
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Rapporteur assessment comment: 

There are no new data on efficacy that alters previous assessments which are described in the approved 

product information of Comirnaty. 

4. Benefit-risk balance 

During the reporting period of the PSUR: 

• The indication of Comirnaty Original (Tris/Sucrose presentation 3 micrograms/dose) was 
extended to children 6 months - 4 years old. Comirnaty is given as three doses of 3 micrograms 

each; the first two doses are given three weeks apart, followed by a third dose given at least 8 
weeks after the second dose. The injections can be given in the muscles of the upper arm or 
thigh. (procedure EMEA/H/C/005735/X/0138) 

• Two adapted Comirnaty vaccines became available (only to be used in people aged 12 years and 
older who have received at least a primary vaccination course against COVID-19): 

o Comirnaty Original/Omicron BA.1 contains tozinameran and riltozinameran, another 
mRNA molecule with instructions for producing a protein from the Omicron BA.1 
subvariant of SARS-CoV-2: 

■ Booster dose (15/15 micrograms per dose) for people aged 12 years and older at 
least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMEA/H/C/005735/II/0140) 

o Comirnaty Original/Omicron BA.4-5 contains tozinameran and famtozinameran, another 
mRNA molecule with instructions for producing a protein from the Omicron BA.4 and BA.5 
subvariants of SARS-CoV-2: 

■ Booster dose (15/15 micrograms per dose) for people aged 12 years and older at 
least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMEA/H/C/005735/II/0143) 

■ Booster dose (5/5 micrograms per dose) for people aged from 5 years to 11 years 
at least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMEA/H/C/005735/X/0147) 

There is a new important safety issue identified, which include that the clinical course and outcome 
(including very rare fatal outcome) of Comirnaty associated myocarditis/pericarditis at short term follow-
up (≤3 months) compared to myocarditis/pericarditis associated with other causes seems to be milder 
and less severe, respectively. Therefore, the wording concerning myocarditis and pericarditis in section 
4.4 of the Comirnaty SmPC should be amended accordingly. Please refer to section 3 Recommendations 
of this AR. 

The important potential risk VAED/VAERD can be removed from the list of safety concerns in both RMP 
and PSUR, as the available cumulative data (clinical trial and post-marketing) showed no safety 
information that substantiates retaining VAED/VAERD as an important potential risk. VAED/VAERD should 
continue to monitor through routine pharmacovigilance. 
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Rapporteur assessment comment: 

There are no new data on efficacy that a lters previous assessments which are described in the approved 
product information of Comirnaty. 

4. Benefit-risk balance 

During the reporting period of the PSUR: 

• The indication of Comirnaty Original (Tris/Sucrose presentation 3 micrograms/dose) was 
extended to chi ldren 6 months - 4 years old.  Comirnaty is g iven as three doses of 3 micrograms 
each; the first two doses are g iven three weeks apart, fol lowed by a third dose g iven at least 8 
weeks after the second dose. The injections can be g iven in the muscles of the upper arm or 
thigh .  (procedure EMEA/H/C/005735/X/0138) 

• Two adapted Comirnaty vaccines became avai lable (only to be used in people aged 12  years and 
older who have received at least a primary vaccination course against COVID-19) : 

o Comirnaty Original/Omicron BA. 1  contains tozinameran and ri ltozinameran, another 
mRNA molecule with instructions for producing a protein from the Omicron BA. 1 
subvariant of SARS-CoV-2 :  

• Booster dose ( 15/15 micrograms per dose) for people aged 12  years and older at 
least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMEA/H/C/005735/11/0140) 

o Comirnaty Original/Omicron BA.4-5 conta ins tozinameran and famtozinameran, another 
mRNA molecule with instructions for producing a protein from the Omicron BA.4 and BA.5  
subvariants of SARS-CoV-2 : 

• Booster dose ( 15/15 micrograms per dose) for people aged 12  years and older at 
least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMENH/C/005735/11/0143) 

• Booster dose (5/5 micrograms per dose) for people aged from 5 years to 11  years 
at least 3 months after primary vaccination with a COVID-19 vaccine. (procedure 
EMEA/H/C/005735/X/0147) 

There is a new important safety issue identified, which include that the clinica l course and outcome 
(including very rare fata l outcome) of Comirnaty associated myocarditis/pericarditis at short term fol low­
up {:S3  months) compared to myocarditis/pericarditis associated with other causes seems to be milder 
and less severe, respectively. Therefore, the wording concern ing myocarditis and pericarditis in  section 
4.4 of the Comirnaty SmPC should be amended accordingly. Please refer to section 3 Recommendations 
of this AR. 

The important potential risk VAED/VAERD can be removed from the l ist of safety concerns in both RMP 
and PSUR, as the available cumulative data (cl in ica l trial and post-marketing) showed no safety 
information that substantiates retaining VAED/VAERD as an  important potential risk. VAED/VAERD should 
continue to monitor through routine pharmacovigi lance. 
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The risks have been evaluated in the context of the benefits of the vaccine. No additional changes to the 
Comirnaty risk minimisation measures are warranted. 

Based on the PRAC Rapporteur review of the available safety and efficacy/effectiveness data from the 
current reporting period for the Comirnaty PSUR, the benefit-risk balance of Comirnaty Original 

(tozinameran), Comirnaty Original/Omicron BA.1 (tozinameran and riltozinameran), and Comirnaty 
Original/Omicron BA.4-5 (tozinameran and famtozinameran) remains unchanged. 

The MAH should continue to review the safety of Comirnaty, including all reports of adverse events and 

should propose an update of the product information if an evaluation of the safety data identifies 
important new safety information, as applicable. 

The current frequency of PSUR submission for Comirnaty should be changed from 6 months to 1 year at 

the first possibility. The list of Union reference dates (EURD) should be updated accordingly. 

5. PRAC Rapporteur request for supplementary information 

None. 

6. Comments from member states 

MS#1 

We fully endorse the PRAC Rapp assessment, and have no further considerations. 

Rapporteur assessment comment: 

The endorsement of the PSUR assessment is appreciated. 

MS#2 

We would like to comment on MAH's cumulative analyses of dyspnoea, palpitations and tachycardia/heart 
rate increase, as we do not find the performed analyses sufficient for evaluation of causality. For 

example, regarding cases of palpitations, there are 35021 cases in the MAH's post-marketing database, of 
which 20459 cases have a TTO of 0-7 days, which could support a causal association. Nevertheless, the 
MAH concludes that the data does not support a causal association without looking any case-level data, 
which we do not find acceptable. Based on the ongoing medical assessment of the ICSRs received in 
MS#2, it appears that after vaccination with Comirnaty, there are many cases of dyspnoea and/or 

palpitations and/or tachycardia/increase in heart rate lasting longer than what would be expected for 
stress related symptoms, and sometimes these symptoms are also accompanied with reduced exercise 

tolerance. Therefore, we consider that a case-level analysis would be needed before any conclusion of 
causality can be made. Given the amount of reports we acknowledge that case level analysis is 
challenging, and therefore we suggest that a case-level analysis would be performed for the cases with 

positive re-challenge (current number for positive rechallenge cases for tozinameran and PT palpitations 
in EVDAS is 114). 

Further, in the MAH's database there are 5058 cases of palpitations for which the duration of the event 
can be evaluated. Of these 5058 cases, the MAH has concentrated its further analyses on the 1187 cases 
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The risks have been eva luated in the context of the benefits of the vaccine. No add itional changes to the 
Comirnaty risk minimisation measures are warranted . 

Based on the PRAC Rapporteur review of the avai lable safety and efficacy/effectiveness data from the 
current reporting period for the Comirnaty PSUR, the benefit-risk balance of Comirnaty Original 
(tozinameran), Comirnaty Orig inal/Omicron BA. 1 (tozinameran and riltozinameran), and Comirnaty 
Orig inal/Omicron BA.4-5 (tozinameran and famtozinameran) remains unchanged . 

The MAH should continue to review the safety of Comirnaty, including a l l  reports of adverse events and 
should propose an update of the product information if an eva luation of the safety data identifies 
important new safety information, as applicable. 

The current frequency of PSUR submission for Comirnaty should be changed from 6 months to 1 year at 
the first possibi l ity. The l ist of Union reference dates (EURD) should be updated accordingly. 

5. PRAC Rapporteur request for supplementary information 

None. 

6. Comments from member states 

MS#l 

We fu l ly endorse the PRAC Rapp assessment, and have no further considerations. 

Rapporteur assessment comment: 

The endorsement of the PSUR assessment is appreciated . 

MS#2 

We would l ike to comment on MAH's cumulative ana lyses of dyspnoea, palpitations and tachycard ia/heart 
rate increase, as we do not find the performed ana lyses sufficient for evaluation of causality. For 
example, regarding cases of palpitations, there are 35021 cases in the MAH's post-marketing database, of 
which 20459 cases have a TTO of 0-7 days, which could support a causal association. Nevertheless, the 
MAH concludes that the data does not support a causal association without looking any case-level data, 
which we do not find acceptable. Based on the ongoing medical assessment of the ICSRs received in 
MS#2, it appears that after vaccination with Comirnaty, there are many cases of dyspnoea and/or 
palpitations and/or tachycardia/increase in heart rate lasting longer than what would be expected for 
stress related symptoms, and sometimes these symptoms are also accompanied with reduced exercise 
tolerance. Therefore, we consider that a case-level ana lysis would be needed before any conclusion of 
causal ity can be made. Given the amount of reports we acknowledge that case level ana lysis is 
cha l lenging, and therefore we suggest that a case-level ana lysis would be performed for the cases with 
positive re-challenge (current number for positive rechallenge cases for tozinameran and PT palpitations 
in EVDAS is 114). 

Further, in the MAH's database there are 5058 cases of palpitations for which the duration of the event 
can be evaluated . Of these 5058 cases, the MAH has concentrated its further analyses on the 1187 cases 
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with TTO between 2 and 21 days after vaccination. We don't agree on this approach, as it remains 
unclear how many of the events with TTO of <2 days lasted longer than what can be considered to 
represent a symptom of stress-related reaction. Therefore, we suggest that further analysis is conducted 

also for the cases with TTO of <2 days. 

We would also like to point out that the amount of reports with long-lasting symptoms cannot be 
ascertained by analysing only the 5058 cases for which the duration could be evaluated. Based on the 
numbers provided in the PBRER, there are 19600 events of palpitations for which the outcome was either 
not recovered (11586) or unknown (8021), and without looking at these cases at case level it is not 

possible to know how many of them include events of longer duration. 

All the above comments apply also for the analyses of dyspnea and tachycardia/heart rate increase. 

As a conclusion, we suggest in the next PSUR, a case level analysis is performed for all positive 

rechallenge cases of dyspnoea, palpitations and tachycardia/heart rate increase. We also suggest that for 
all these events the "duration and time to onset" analysis is performed also for cases with TTO of <2 
days. 

Rapporteur assessment comment: 

The MS does not find the performed analyses for dyspnoea, palpitations and tachycardia/heart rate 
increase by the MAH sufficient for evaluation of causality, and states that a case-level analysis would be 

needed before any conclusion of causality can be made. 

It is agreed that the duration of dyspnoea, palpitations and tachycardia/heart rate is not known in cases 

with a TTO of <2 days, which were removed from further analyses by the MAH. Among the cases with a 
TTO of <2 days, there could be cases reporting a duration of complaints that are lasting longer than what 

would be expected for stress/anxiety related symptoms. Indeed is case level analysis challenging for 

dyspnoea, palpitations and tachycardia/heart rate with a duration of the events not considered 
stress/anxiety-related reactions, and therefore MS's suggestion is supported that a case-level analysis 
should be performed for the cases with a positive re-challenge. 

Section 4 of the AR is updated in line with MS proposal that a case level analysis should be performed for 
all cumulative positive rechallenge cases of dyspnoea, palpitations and tachycardia/heart rate increase 
with a duration of the events not considered stress/anxiety-related reactions, including cases with a TTO 

of <2 days. (Request for next PSUR) 

MS#3 

We thank the Rapporteur for the PSUR assessment. The assessment of data regarding the signal of 
"amenorrhoea" seem to have been left out from the AR, please see detailed comment below. We have 

some comments, and suggestions for rephrasing of the SmPC 4.4 and PIL for myocarditis and 
pericarditis. 

Amenorrhoea 

The evaluation of amenorrhea as was requested by PRAC to be performed in the PSUSA with DLP 

18.12.2022 is missing in the Assessment Report. According to the PSUR submitted by the MAH the issue 
was evaluated, reference is made to appendix 5.3.2.1 of the PSUR. However, we were unable to find any 

evaluation of this signal by the Rapporteur in the AR. 

Myocarditis and pericarditis 
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with TTO between 2 and 21 days after vaccination. We don't agree on this approach, as it remains 
unclear how many of the events with TTO of <2  days lasted longer than what can be considered to 
represent a symptom of stress-related reaction . Therefore, we suggest that further analysis is conducted 
also for the cases with TTO of < 2  days. 

We would also l ike to point out that the amount of reports with long-lasting symptoms cannot be 
ascertained by ana lysing only the 5058 cases for which the duration could be evaluated . Based on the 
numbers provided in the PBRER, there are 19600 events of palpitations for which the outcome was either 
not recovered ( 1 1 586) or unknown (802 1), and without looking at these cases at case level it is not 
possible to know how many of them include events of longer duration .  

A l l  the above comments apply a lso for the ana lyses of  dyspnea and tachycardia/heart rate increase. 

As a conclusion, we suggest in the next PSUR, a case level analysis is performed for a l l  positive 
rechallenge cases of dyspnoea, palpitations and tachycardia/heart rate increase. We also suggest that for 
a l l  these events the "duration and time to onset" analysis is performed also for cases with TTO of <2  
days. 

Rapporteur assessment comment: 

The MS does not find the performed ana lyses for dyspnoea, palpitations and tachycard ia/heart rate 
increase by the MAH sufficient for evaluation of causal ity, and states that a case-level ana lysis would be 
needed before any conclusion of causal ity can be made. 

It is agreed that the duration of dyspnoea, palpitations and tachycardia/heart rate is not known in  cases 
with a TTO of <2 days, which were removed from further ana lyses by the MAH . Among the cases with a 
TTO of <2  days, there could be cases reporting a duration of complaints that are lasting longer than what 
would be expected for stress/anxiety related symptoms. Indeed is case level analysis challenging for 
dyspnoea, palpitations and tachycardia/heart rate with a duration of the events not considered 
stress/anxiety-related reactions, and therefore MS's suggestion is supported that a case-level analysis 
should be performed for the cases with a positive re-chal lenge. 

Section 4 of the AR is updated in  l ine with MS proposal that a case level analysis should be performed for 
al l  cumulative positive recha l lenge cases of dyspnoea, palpitations and tachycardia/heart rate increase 
with a duration of the events not considered stress/anxiety-related reactions, i ncluding cases with a TTO 
of <2  days. (Request for next PSUR) 

MS#3 

We thank the Rapporteur for the PSUR assessment. The assessment of data regarding the signal of 
"amenorrhoea" seem to have been left out from the AR, please see deta iled comment below. We have 
some comments, and suggestions for rephrasing of the SmPC 4.4 and PIL for myocarditis and 
pericarditis. 

Amenorrhoea 

The evaluation of amenorrhea as was requested by PRAC to be performed in the PSUSA with DLP 
18. 12.2022 is m issing in the Assessment Report. According to the PSUR submitted by the MAH the issue 
was evaluated, reference is made to appendix 5 . 3 .2 . 1 of the PSUR. However, we were unable to find any 
evaluation of this signal by the Rapporteur in the AR. 

Myocarditis and pericarditis 
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Based on the data presented by the MAH, we agree that COVID-19 vaccine associated myocarditis in 
most cases have a favorable prognosis. Some studies indicate a more benign course of in comparison to 
"classic" myocarditis, however, other studies demonstrate little or no difference. Most of the studies 

comparing the two are small and some kind of selection bias is possible. It is also not clear how tx. 
Studies comparing the two types of myocarditis have been adjusted for confounders. Vaccine associated 
myocarditis are generally seen in young men with no other baseline risk factors which in part could 

explain the benign course and good prognosis. The current information regarding differences between the 
two types of myocarditis is therefore considered sufficient. We agree that no long term (beyond 3 month) 
data is available and the long-term prognosis for now is not known. 

As we consider myocarditis a serious condition, even if the course and prognosis are favorable, we are 
not in favor of describing the conditions as "mild". We therefore propose the following change to the 

proposed SmPC update: 

SmPC section 4.4 Special warnings and precautions for use 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 

days. They have been observed more often after the second vaccination, and more often in younger 
males (see section 4.8). Available data indicate s est that most cases are-ettild and tend to 

recover within a short time. Some cases requires intensive care support and fatal cases have 
been observed. Data also indicate that the short-term (S3 months) course and outcome of 
myocarditis and pericarditis following vaccination is not different ntEl-er-ared less E e-then from 

myocarditis or pericarditis in general (see section 4.8). 

Healthcare professionals should be alert to the signs and symptoms of myocarditis and pericarditis. 

Vaccinees (including parents or caregivers) should be instructed to seek immediate medical attention if 
they develop symptoms indicative of myocarditis or pericarditis such as (acute and persisting) chest pain, 
shortness of breath, or palpitations following vaccination. 

Healthcare professionals should consult guidance and/or specialists to diagnose and treat this condition. 

Package Leaflet section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 

(inflammation of the lining outside the heart) after vaccination with Comirnaty (see section 4). These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males. The risk of myocarditis and pericarditis seems lower in children ages 5 to 11 years compared with 

ages 12 to 17 years. Most cases of myocarditis and pericarditis are-milirken-i indivieleels-tend to 
recover within a short time. Some cases require intensive care support and fatal cases have 

been observed. Following vaccination, you should be alert to signs of myocarditis and pericarditis, such 
as breathlessness, palpitations and chest pain, and seek immediate medical attention should these occur. 

Rapporteur assessment comment: 

Amenorrhea 

We apologize for this, and now included the assessment of MAH's updated cumulative analysis of 
amenorrhoea in the AR, please refer to page 75 of this AR. Based on the data provided in the updated 
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Based on the data presented by the MAH, we agree that COVID-19 vaccine associated myocarditis in  
most cases have a favorable prognosis. Some studies ind icate a more benign course of in comparison to 
"classic" myocarditis, however, other studies demonstrate l ittle or no difference. Most of the studies 
comparing the two are smal l  and some kind of selection bias is possible. It is also not clear how tx. 
Studies comparing the two types of myocarditis have been adjusted for confounders. Vaccine associated 
myocarditis are general ly seen in young men with no other basel ine risk factors which in part cou ld 
explain the benign course and good prognosis .  The current information regard ing differences between the 
two types of myocarditis is therefore considered sufficient. We agree that no long term (beyond 3 month) 
data is avai lable and the long-term prognosis for now is not known.  

As we consider myocarditis a serious condition, even if  the course and prognosis are favorable, we are 
not in  favor of describing the conditions as "mi ld". We therefore propose the following change to the 
proposed SmPC update : 

SmPC section 4.4 Special warnings and precautions for use 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males (see section 4.8). Avai lable data indicate suggest that most cases are mild IH'lld tend to 
recover within a short time. Some cases required intensive care support and fatal cases have 
been observed. Data also indicate that the short-term (<3 months) course and outcome of 
myocarditis and pericarditis fol lowing vaccination is not different milder and le11■ ■evere than from 
myocarditis or pericarditis i n  general (see section 4.8) .  

Healthcare professionals should be a lert to the signs and symptoms of myocarditis and pericarditis. 
Vaccinees (including parents or caregivers) should be instructed to seek immediate medical attention if 
they develop symptoms ind icative of myocarditis or pericarditis such as (acute and persisting) chest pain, 
shortness of breath, or palpitations following vaccination .  

Healthcare professionals should consult gu idance and/or special ists to diagnose and treat this condition. 

Package Leaflet section 2 

There is an increased risk of myocarditis (inflammation of the heart muscle) and pericarditis 
(inflammation of the l in ing outside the heart) after vaccination with Comirnaty (see section 4). These 
conditions can develop within just a few days after vaccination and have primarily occurred with in 14 
days. They have been observed more often after the second vaccination, and more often in younger 
males. The risk of myocarditis and pericarditis seems lower in chi ldren ages 5 to 11 years compared with 
ages 12 to 17 years. Most cases of myocarditis and pericarditis a,e mild and individuals tend to 
recover within a short time. Some cases require intensive care support and fatal cases have 
been observed. Fol lowing vaccination, you should be alert to signs of myocarditis and pericarditis, such 
as breathlessness, palpitations and chest pain, and seek immediate medical attention should these occur. 

Rapporteur assessment comment: 

Amenorrhea 

We apolog ize for this, and now included the assessment of MAH's updated cumulative ana lysis of 
amenorrhoea in the AR, please refer to page 75 of this AR. Based on the data provided in the updated 
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cumulative review, a causal association between vaccination with Comirnaty and amenorrhoea is lacking. 
No new safety information could be identified from the updated review of amenorrhea as requested from 
the (closed) signal procedure EMEA/H/C/005735/SDA/052 - EPITT 19784. The MAH should continue to be 

monitor cases reporting amenorrhea after Comirnaty exposure with routine pharmacovigilance and in 
PASS C4591021 

Myocarditis and pericarditis 

The MS is not in favor of describing myocarditis and pericarditis as `mild', and proposes changes to the 
proposed SmPC update accordingly. We also consider myocarditis and pericarditis serious conditions. 

However, the word mild refers to the course and outcome of myocarditis and pericarditis after vaccination 
with Comirnaty and does not refer to the seriousness of the condition as such. Therefore, we do not agree 
with MS proposal because studies have reported that the clinical course and outcome of Comirnaty 

associated myocarditis/pericarditis at short term follow-up (≤3 months) compared to 
myocarditis/pericarditis associated with other causes seems to be milder and less severe, respectively. 
Therefore, based on the provided information concerning the clinical course (including intensive care 
support) and outcomes (including fatal outcome) of Comirnaty associated myocarditis/pericarditis, new 
important safety information was identified, and the Comirnaty PI should be modified to reflect this safety 
information as proposed. 

MS#4 

MS#4 endorses the Rapporteur assessment report and supports the proposed update of section 4.4 of the 
SmPC to amend a warning regarding myocarditis and pericarditis. 

Moreover, MS#4 would like to inform PRAC members regarding cases in MS#4 of "hearing loss" and 
"menstrual disorders". 

Hearing loss 

The national cross-sectional audiogram-based study, presented in the last PSUSA 
(PSUSA/00010898/202206) was published in April 2023: https://europepmc.org/article/med/37071555. 

In this study, all suspected Sudden Sensorineural Hearing Loss (SSNHL) cases following mRNA COVID-19 
vaccination between January 2021 and February 2022 were included. They were retrospectively reviewed 
based on a comprehensive audiological and medical evaluation by ENT. The aim is to assess the 
relationship between SSNHL and exposure to mRNA COVID-19 vaccines and to estimate the reporting 
rates (Rr) of SSNHL after mRNA vaccination per 1,000,000 doses (primary outcome). 

Over the study period, 97,840,529 doses of Tozinameran (Pfizer-BioNTech BNT162b2) were administered 
in MS#4. The Reporting Rates (RR) of mRNA vaccine-induced SSNHL cases were calculated per 1,000,000 
injections. Clinical classification was made according to patient history, unilaterality or bilaterality of the 
hearing loss, its degree, and recovery after a minimum 3-month follow-up. 

For these Tozinameran-induced SSNHL cases, the delay onset was ≤21 days for 108 (76%) cases whose 

median (range) delay onset was 4 (2.0-9.0) days. Women were concerned in 84 (59%) cases. The 
median (range) age was 51 (13-83) years, and 98 (69%) patients were in the 30-64 years age class. A 
total of 50 (35%) patients had a medical history, it was otoneurologic in 17 (12%) cases. The vaccination 
rank was known for 125 cases, the first injection was involved in 60 (42%) cases. Steroids were 
administered orally in 67 (47%) cases. SSNHL was unilateral in 142 (79%) cases. Detailed audiometric 
thresholds were available in 98 (69%) cases, with SSNHL being measured as mild to moderately severe 
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cumulative review, a causal association between vaccination with Comirnaty and amenorrhoea is lacking. 
No new safety information could be identified from the updated review of amenorrhea as requested from 
the (closed) signal procedure EMENH/C/005735/SDN052 - EPITT 19784. The MAH should continue to be 
monitor cases reporting amenorrhea after Comirnaty exposure with routine pharmacovigi lance and in  
PASS C4591021 

Myocarditis and pericarditis 

The MS is not in favor of describing myocarditis and pericarditis as 'mi ld ', and proposes changes to the 
proposed SmPC update accordingly. We also consider myocarditis and pericarditis serious conditions. 
However, the word mild refers to the course and outcome of myocarditis and pericarditis after vaccination 
with Comirnaty and does not refer to the seriousness of the condition as such . Therefore, we do not agree 
with MS proposal because studies have reported that the cl inical course and outcome of Comirnaty 
associated myocarditis/pericarditis at short term fol low-up (�3 months) compared to 
myocarditis/pericarditis associated with other causes seems to be milder and less severe, respectively. 
Therefore, based on the provided information concerning the cl in ical course (including intensive care 
support) and outcomes (including fatal outcome) of Comirnaty associated myocarditis/pericarditis, new 
important safety information was identified, and the Comirnaty PI should be modified to reflect this safety 
information as proposed . 

MS#4 

MS#4 endorses the Rapporteur assessment report and supports the proposed update of section 4.4 of the 
SmPC to amend a warning regarding myocarditis and pericarditis. 

Moreover, MS#4 would l ike to inform PRAC members regarding cases in MS#4 of "hearing loss" and 
"menstrual d isorders". 

Hearing loss 

The national cross-sectional audiogram-based study, presented in the last PSUSA 
(PSUSA/00010898/202206) was published in April 2023 :  https ://europepmc.org/article/med/37071555.  

In this study, a l l  suspected Sudden Sensorineural Hearing Loss (SSNHL) cases fol lowing mRNA COVID-19 
vaccination between January 2021 and February 2022 were included . They were retrospectively reviewed 
based on a comprehensive audiologica l and medical evaluation by ENT. The aim is to assess the 
relationship between SSNHL and exposure to mRNA COVID-19 vaccines and to estimate the reporting 
rates (Rr) of SSNHL  after mRNA vaccination per 1,000,000 doses (primary outcome) . 

Over the study period, 97,840,529 doses of Tozinameran (Pfizer-BioNTech BNT162b2) were administered 
in MS#4. The Reporting Rates (RR) of mRNA vaccine-induced SSNHL cases were ca lculated per 1,000,000 
injections. Cl inica l classification was made according to patient history, uni laterality or bi lateral ity of the 
hearing loss, its degree, and recovery after a minimum 3-month fol low-up. 

For these Tozinameran-induced SSNHL cases, the delay onset was Ql days for 108 (76%) cases whose 
median (range) delay onset was 4 (2 .0-9.0) days. Women were concerned in 84 (59%) cases. The 
median (range) age was 5 1  ( 13-83) years, and 98 (69%) patients were in the 30-64 years age class. A 
tota l of 50 (35%) patients had a medical history, it was otoneurologic in 17 (12%) cases. The vaccination 
rank was known for 125 cases, the first injection was involved in 60 (42%) cases. Steroids were 
administered ora l ly in 67 (47%) cases. SSNHL  was uni lateral in 142 (79%) cases. Deta iled audiometric 
thresholds were available in 98 (69%) cases, with SSNHL being measured as mi ld to moderately severe 

PRAC PSUR assessment report 
EMA/PRAC/304118/2023 Page 167/170 



in 61/98 (62%) cases, and as profound in 17 (17%) cases. Tinnitus was associated with SSNHL in 75 

(53%) cases and vertigo in 41 (29%) cases. Total recovery was observed in 37 (25%) cases while 
hearing aid fitting was required in 10 (7%) cases (Table 1). Deafness was more often unilateral than 

bilateral (p<0.001). Neither sex effect nor vaccination rank effect was found. Case follow-up identified 5 
(4%) cases of positive rechallenge (Table 2). 

The total RR was estimated at 1.45/1,000,000 doses for Tozinameran. 

The conclusion is that episodes of SSNHL after COVID-19 mRNA vaccines are very rare adverse events 
that do not call into question the benefits of mRNA vaccines but deserve to be known given the 

potentially disabling impact of sudden deafness. It is, therefore, essential to properly characterize any 
post-injection SSNHL, especially in the case of a positive rechallenge, to provide appropriate 

individualized recommendations. 

In MS#4, the national pharmacovigilance survey about hearing loss following vaccination against COVID-

19 with mRNA vaccines is still ongoing. 

Menstrual disorders 

In the last signal assessment report on heavy menstrual bleeding with COVID-19 mRNA vaccine (october 

2022 ; EPITT 19783), MS#4 informed the PRAC that we had been working for several months with 
various patients' associations and HCP representatives, including obstetrician-gynecologists specialists, to 
better quantify and characterise the events related to menstrual disorders following COVID-19 

vaccination. For this purpose, on 19 July 2022, MS#4 published a guidance on the ANSM website 
(httos://ansm.sante.fr/actualites/troubles-menstruels-aores-la-vaccination-contre-le-covid-19-etat-des-
connaissances-et-conseils-aux-femmes-concernees) to improve the recording of basic information when 

reporting menstrual disorders, in particular for serious cases. Following this publication, relayed by the 
MS#4 press, 3869 reports of menstrual disorders with Comirnaty were sent to the MS#4 NCA between 19 

July 2022 and 31 August 2022. 

Of these reports, in addition to cases of heavy menstrual bleeding, already listed in the SmPC, several 
cases are noteworhty as follows: 

• Resurgence of Endometriosis 

153 cases of symtomatic relapse of endomestriosis in women with history of endometriosis were 

reported. The vast majority of women declared that before vaccination, they had no symptom related to 
endometriosis. 

The TTO ranged from few hours after the vaccination to 1 year. 

Of these 153 cases, 65 cases needed medical consultation including 5 emergency consultations. 6 cases 
required surgical intervention: 2 hysterectomies, 2 digestive resections of endometriosis lesions, 1 cyst 

removal and cauterization of intra uterine lesion and 1 laparoscopic lavage. 

A positive rechallenge was reported in 28 cases. Of note, of these 28 cases, 3 mentioned a repeated 

positive rechallenge after each of the subsequent doses. 

The outcomes of these 153 cases were recovery for 31 cases, recovery in progress for 27 cases, no 
recovery for 93 cases and unknown for 2 cases. 

• Menstrual disorders in menaupausal women 
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in 61/98 (62%) cases, and as profound in 17 ( 17%) cases. Tinnitus was associated with SSNHL in 75 
(53%) cases and vertigo in  41 (29%) cases. Total recovery was observed in 37 (25%) cases whi le 
hearing aid fitting was requ ired in  10  (7%) cases (Table 1) .  Deafness was more often uni lateral than 
bi lateral (p<0.001) .  Neither sex effect nor vaccination rank effect was found. Case follow-up identified 5 
(4%) cases of positive rechallenge (Table 2).  

The total RR was estimated at l .45/1,000,000 doses for Tozinameran .  

The conclusion is that episodes of SSNHL after COVID-19 mRNA vaccines are very rare adverse events 
that do not call into question the benefits of mRNA vaccines but deserve to be known given the 
potential ly disabling impact of sudden deafness. It is, therefore, essential to properly characterize any 
post-injection SSNHL, especially in the case of a positive rechal lenge, to provide appropriate 
individual ized recommendations. 

In MS#4, the national pharmacovigilance survey about hearing loss fol lowing vaccination against COVID-
19 with mRNA vaccines is still ongoing. 

Menstrual disorders 

In the last signal assessment report on heavy menstrual bleeding with COVID-19 mRNA vaccine (october 
2022 ; EPITT 19783), MS#4 informed the PRAC that we had been working for several months with 
various patients' associations and HCP representatives, including obstetrician-gynecologists special ists, to 
better quantify and characterise the events related to menstrual disorders fol lowing COVID-19 
vaccination. For this purpose, on 19 July 2022, MS#4 published a guidance on the ANSM website 
(https : //a nsm . sante. fr/actua lites/troubles-menstruels-a pres-la-vacci nation-contre-le-covid-19-etat-des­
connaissances-et-consei ls-aux-femmes-concernees) to improve the recording of basic information when 
reporting menstrual d isorders, in particular for serious cases. Following this publication, relayed by the 
MS#4 press, 3869 reports of menstrual d isorders with Comirnaty were sent to the MS#4 NCA between 19 
Ju ly 2022 and 3 1  August 2022 . 

Of these reports, in add ition to cases of heavy menstrual bleeding, already l isted in the Sm PC, several 
cases are noteworhty as fol lows : 

• Resurgence of Endometriosis 

153 cases of symtomatic relapse of endomestriosis in women with history of endometriosis were 
reported . The vast majority of women declared that before vaccination, they had no symptom related to 
endometriosis. 

The TTO ranged from few hours after the vaccination to 1 year. 

Of these 153 cases, 65 cases needed medical consultation including 5 emergency consultations. 6 cases 
required surg ica l intervention : 2 hysterectomies, 2 digestive resections of endometriosis lesions, 1 cyst 
removal and cauterization of intra uterine lesion and 1 laparoscopic lavage. 

A positive rechallenge was reported in 28 cases. Of note, of these 28 cases, 3 mentioned a repeated 
positive rechal lenge after each of the subsequent doses. 

The outcomes of these 153 cases were recovery for 31 cases, recovery in progress for 27 cases, no 
recovery for 93 cases and unknown for 2 cases. 

• Menstrual d isorders in menaupausal women 
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56 cases of metrorrhagia in menaupausal women and 2 cases of pelvic pain were reported. The TTO 
ranged from few hours after the vaccination to 1 year and the duration of metrorrhagia varied from 1 
days to 117 days. 

Of these 58 cases, an etiological investigation revealed 2 cases of fibroma, 1 case of uterine polyp and 1 
case of endometrial cancer. 

A positive rechallenge was reported in 2 cases. 

The outcomes of these 58 cases were recovery for 28 cases, recovery in progress for 9 cases, no 
recovery for 20 cases and unknown for 1 case. 

MS#4 would like to share this information with the PRAC members. Menstrual disorders are still closely 
monitored in MS#4. 

Rapporteur assessment comment: 

The endorsement of the PSUR assessment and our proposed update of section 4.4 of the SmPC to amend 
a warning regarding myocarditis and pericarditis, is appreciated. 

We thank the MS for sharing information of MS#4 cases reporting hearing loss, resurgence of 

endometriosis or menstrual disorders in menopausal women. At this stage, no new safety information 
could be identified. The outcome of the ongoing national pharmacovigilance survey about hearing loss 

following vaccination against COVID-19 with mRNA vaccines in MS#4 is awaited. Nevertheless, the MAH 
should continue monitoring these adverse events after Comirnaty exposure using routine 
pharmacovigilance. 

MS#5 

The PRAC Rapp is thanked for a thorough assessment report. The proposed update of section 4.4 of the 

SmPC is not supported. 

The MAH has presented a thorough review of a lot of new data, from various data sources including large 
observational studies, smaller case series, and summaries and analyses of spontaneously reported data. 
Overall, these different datasets continue to support a causal association between vaccination with a 

Covid-19 mRNA vaccine and myocarditis/pericarditis especially in younger male subjects, as already 
outlined in the product information. However, all these data sources have limitations which substantially 

hamper more detailed comparisons of the characteristics of mRNA vaccine induced myo/pericarditis and 
myo/pericarditis due to other causes. One main aspect is the heterogeny in compared groups where 
vaccine induced myo/pericarditis mainly occurred in younger, healthier subjects, and myo/pericarditis due 
to other causes occurred in a substantial proportion in older subjects with underlying health conditions 

and more frequent use of other medications. In addition, clinical/lab data were not presented for most of 
the cases in the published literature. 

With respect to the ICU and fatal case data presented in the MAH's analysis, several confounding factors 

and missing data are obvious, and therefore causality assessment is challenging and in most of the cases 
not possible. 

Nevertheless, these cumulative data reviews continue to support that myocarditis /pericarditis due to a 
Covid-19 mRNA vaccine does not appear to be worse than "myocarditis in general", which is already 

stated in the product information. It is reassuring. Taken together, we do not find that these new 
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56 cases of metrorrhagia in menaupausal women and 2 cases of pelvic pain were reported . The TTO 

ranged from few hours after the vaccination to 1 year and the duration of metrorrhagia varied from 1 

days to 117  days. 

Of these 58 cases, an etiological investigation revealed 2 cases of fibroma, 1 case of uterine polyp and 1 

case of endometrial cancer. 

A positive rechal lenge was reported in 2 cases. 

The outcomes of these 58 cases were recovery for 28 cases, recovery in progress for 9 cases, no 

recovery for 20 cases and unknown for 1 case. 

MS#4 would l ike to share this information with the PRAC members. Menstrual disorders are sti l l  closely 

monitored in MS#4. 

Rapporteur assessment comment: 

The endorsement of the PSUR assessment and our proposed update of section 4.4 of the SmPC to amend 

a warning regarding myocarditis and pericarditis, is appreciated . 

We thank the MS for sharing information of MS#4 cases reporting hearing loss, resurgence of 

endometriosis or menstrual disorders in  menopausal women. At this stage, no new safety information 

could be identified . The outcome of the ongoing national pharmacovigi lance survey about hearing loss 

fol lowing vaccination against COVID-19 with mRNA vaccines in MS#4 is awaited . Nevertheless, the MAH 

should continue monitoring these adverse events after Comirnaty exposure using routine 

pharmacovigi lance. 

MS#S 

The PRAC Rapp is thanked for a thorough assessment report. The proposed update of section 4.4 of the 

SmPC is not supported . 

The MAH has presented a thorough review of a lot of new data, from various data sources including large 

observational studies, smaller case series, and summaries and ana lyses of spontaneously reported data . 

Overal l ,  these d ifferent datasets continue to support a causal association between vaccination with a 

Covid-19 mRNA vaccine and myocarditis/pericarditis especial ly in younger male subjects, as a lready 

outl ined in the product information.  However, a l l  these data sources have l imitations which substantia l ly 

hamper more detai led comparisons of the characteristics of mRNA vaccine induced myo/pericarditis and 

myo/pericarditis due to other causes. One main aspect is the heterogeny in compared groups where 

vaccine induced myo/pericarditis mainly occurred in  younger, healthier subjects, and myo/pericarditis due 

to other causes occurred in  a substantial proportion in  older subjects with underlying health conditions 

and more frequent use of other medications. In addition, c l inical/lab data were not presented for most of 

the cases in the published literature. 

With respect to the ICU and fatal case data presented in the MAH's analysis, several confounding factors 

and missing data are obvious, and therefore causal ity assessment is chal lenging and in most of the cases 

not possible. 

Nevertheless, these cumulative data reviews continue to support that myocarditis /pericarditis due to a 

Covid-19 mRNA vaccine does not appear to be worse than "myocarditis in general", which is a lready 

stated in the product information.  It is reassuring .  Taken together, we do not find that these new 
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analyses are sufficiently solid to justify the proposed changes of the product information. Thus, the 
current wording should be maintained without changes; namely: 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 
conditions can develop within just a few days after vaccination and have primarily occurred within 14 

days. They have been observed more often after the second vaccination, and more often in younger 
males. Available data suggest that the course of myocarditis and pericarditis following vaccination is not 
different from myocarditis or pericarditis in general (see section 4.8). 

Rapporteur assessment comment: 

Although we agree that presented observational data sources have some limitations regarding 
comparisons of mRNA vaccine induced myocarditis/pericarditis and myocarditis/pericarditis due to other 
causes, there are multiple large (EU) population-based cohort studies (12 comparative studies, 3 non-
comparative studies and 5 systematic reviews) that all showed that at short term follow-up (up to 3 

months), the clinical course (e.g., severity, duration, treatment, length of hospital stay, complications) 

and outcomes (e.g. recovered without sequelae, recovered with sequela, fatal outcome) of Comirnaty 
induced myocarditis/pericarditis compared to myocarditis/pericarditis due to other causes seems to be 
milder and less severe, respectively. 

Furthermore, in the warning concerning myocarditis and pericarditis the requirement of intensive care 
support and the reported occurrence of fatal outcome in both literature and post-marketing reports are 
not explicitly stated. 

Therefore, the warning concerning myocarditis and pericarditis in section 4.4 of the Comirnaty SmPC and 
section 2 of the package leaflet should be modified as proposed in the AR. 

MS#6 

We appreciate the thorough assessment of data for this PSUR and overall endorse its conclusions. 

However, as previously done in our sent comments for Spikevax PSUSA, we would like to suggest a minor 
change in the proposed wording for the warning of myocarditis and pericarditis in section 4.4. We feel 
that the current wording as it is now may be confusing since they refer to mild cases and fatal cases in 

the same paragraph. This may be solved rephrasing it as follow: "Available data indicate suggest that 
most cases are mild and tend to recover within a short time. However, sSome cases require 
intensive care support and fatal cases have been observed. Data also indicate that the short-

term (53 months) course and outcome of myocarditis and pericarditis following vaccination is not 
different milder and less severe than from myocarditis or pericarditis in general". 

Rapporteur assessment comment: 

The proposed change is endorsed and the recommendation is amended accordingly. 
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ana lyses are sufficiently sol id to justify the proposed changes of the product information . Thus, the 
current wording should be maintained without changes; namely : 

Myocarditis and pericarditis 

There is an increased risk of myocarditis and pericarditis following vaccination with Comirnaty. These 

conditions can develop within just a few days after vaccination and have primarily occurred within 14 

days. They have been observed more often after the second vaccination, and more often in younger 

males. Available data suggest that the course of myocarditis and pericarditis following vaccination is not 

different from myocarditis or pericarditis in general (see section 4.8). 

Rapporteur assessment comment: 

Although we agree that presented observationa l data sources have some l imitations regard ing 
comparisons of mRNA vaccine induced myocarditis/pericarditis and myocarditis/pericarditis due to other 
causes, there are multiple large (EU) population-based cohort studies (12 comparative studies, 3 non­
comparative studies and 5 systematic reviews) that a l l  showed that at short term follow-up (up to 3 
months), the cl inical course (e .g . ,  severity, duration, treatment, length of hospital stay, compl ications) 
and outcomes (e.g .  recovered without sequelae, recovered with sequela, fata l outcome) of Comirnaty 
induced myocarditis/pericarditis compared to myocarditis/pericarditis due to other causes seems to be 
milder and less severe, respectively. 

Furthermore, in the warning concerning myocarditis and pericarditis the requirement of intensive care 
support and the reported occurrence of fatal outcome in both literature and post-marketing reports are 
not explicitly stated . 

Therefore, the warning concerning myocarditis and pericarditis in section 4.4 of the Comirnaty SmPC and 
section 2 of the package leaflet should be modified as proposed in  the AR. 

MS#6 

We appreciate the thorough assessment of data for this PSUR and overa l l  endorse its conclusions. 

However, as previously done in our sent comments for Spikevax PSUSA, we would l ike to suggest a minor 
change in  the proposed wording for the warning of myocarditis and pericarditis in section 4.4. We feel 
that the current wording as it is now may be confusing since they refer to mild cases and fatal cases in  
the same paragraph.  Th is may be solved rephrasing it  as fol low : "Avai lable data indicate suggest that 
most cases are mild and tend to recover within a short time. However. sSome cases require 

intensive care support and fatal cases have been observed. Data also indicate that the short­

term f:S3 months) course and outcome of myocarditis and pericarditis fol lowing vaccination is not 
different milder and less severe than from myocarditis or pericarditis in general". 

Rapporteur assessment comment: 

The proposed change is endorsed and the recommendation is amended accordingly. 
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