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after being vaccinated with the Pfizer-
BioNTech COVID-19 vaccine?

Objectives
Primary study objective

To determine whether an increased risk of
prespecified AESI exists following the
administration of at least one dose of the
Pfizer-BioNTech COVID-19 vaccine using
two approaches: (a) a matched cohort
design comparing risk in vaccinated and
unvaccinated individuals and (b) a self-
controlled risk interval (SCRI) design.

Secondary study objectives

e To estimate the incidence rates of
prespecified AESI among individuals
who receive at least one dose of the
Pfizer-BioNTech COVID-19 vaccine
using a cohort study design.
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determine whether an increased risk of
prespecified AESI exists following the
administration of at least one dose of the
Pfizer-BioNTech COVID-19 vaccine
compared with a matched comparator
group with no COVID-19 vaccination
within sub-cohorts of interest (i.e.,
individuals who are
immunocompromised, individuals who
are frail or have comorbidities,
individuals diagnosed with previous
COVID-19 infection, and age-specific
groups) in Europe using a cohort study
design and/or a SCRI design.

o To determine whether an increased risk
of prespecified AESI exists following the
administration of at least one dose of the
Pfizer-BioNTech COVID-19 vaccine
compared with no COVID-19
vaccination, in pregnant people and their
neonates using a cohort study design.
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RMP risk management plan

RTI RTI Health Solutions

SAP statistical analysis plan

SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2 (cause of COVID-19)

SCCS self-controlled case series

SCRI self-controlled risk interval

SD standard deviation

SFN Small fiber neuropathy

SIDIAP Sistema d’Informacié per el Desenvolupament de la Investigacio en
Atencio Primaria [Information System for the Improvement of Research
in Primary Care]

SOCV single organ cutaneous vasculitis

SPEAC Safety Platform for Emergency vACcines

TTS thrombosis thrombocytopenia syndrome

UK United Kingdom

VAC4EU Vaccine Monitoring Collaboration for Europe
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3. INVESTIGATORS

Principal Investigator(s) of the Protocol

Name, degree(s) Job Title Affiliation
Cynthia de Luise, PhD, MPH Senior Director, Safety Pfizer, Inc.
Surveillance Research
Daniel Weibel, PhD Assistant Professor University Medical Center
Utrecht
Alejandro Arana, MD, MPH Senior Director, Epidemiology RTI Health Solutions
Miriam Sturkenboom, PhD Professor University Medical Center
Utrecht
)Ffﬁg'er Garcia de Albeniz, MD, Director, Epidemiology RTI Health Solutions
Estel Plana, MSc Director, Biostatistics RTI Health Solutions
Rachel Weinrib, MPH Research Epidemiologist RTI Health Solutions
Lead Country Investigator(s) of the Protocol
Name, degree(s) Job Title Affiliation Address
Jetty Overbeek, PhD Head of Research PHARMO Institute for | Van Deventerlaan 30-40
Drug Outcomes 3528 AE Utrecht
Research The Netherlands
Anteneh Desalegn, PhD Researcher University of Oslo PO 1068
Blindern
0316 Oslo, Norway
Carlo Giaquinto, MD President Fondazione Penta ETS Corso Stati Uniti 4
35127 Padova
Italy
Antonio Gimeno-Miguel, Researcher EpiChron Research Hospital Universitario
MPH, PhD Group. Instituto Miguel Servet
Aragonés de Ciencias | Paseo Isabel la Catdlica
de la Salud 1-3
50009, Zaragoza, Spain
Debabrata Roy, PhD | Head of Epidemiology | Drug Safety Research | Drug Safety Research
and Research Unit (DSRU) Unit
Bursledon Hall
Blundell Lane
Southampton, Hampshire
S031 1AA
United Kingdom
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List of other investigators by country

Name, degree(s)

Title

Affiliation

Rosa Gini, PhD

Head
Pharmacoepidemiology
Unit

Agenzia regionale di sanita della
Toscana

Francesco Lapi PhD

Director

Health Search Research

Thom Lysen, MD PhD

Senior Researcher

PHARMO Institute for Drug

Samantha Lane, MSc, PgD, BSc

Senior Epidemiologist

Jesse van den Berg, MD Researcher Outcomes Research
Jordy Gaspersz, MSc Researcher

Linda Harmark, MPharm, MEpi, Director

PhD, MBA

Catherine Fry, PhD Epidemiologist

Drug Safety Research Unit (DSRU)

Taylor Aurelius, PhD Epidemiologist

Denise Morris, PhD Epidemiologist

Beatriz Poblador-Plou, MPH, PhD | Researcher EpiChron Research Group. Instituto
Alejandro Santos-Meijias Researcher Aragonés de Ciencias de la Salud

Felipe Villalobos, MD, PhD

Senior Researcher

Carlo Alberto Bissacco, MSc

Statistician

Meritxell Palleja, MSc

Statistician

Marc Far, MSc

Data Scientist

IDIAP-Jordi Gol

Angela Lupattelli, PhDt

Professor

Mahmoud Zidan, MSc

Researcher

University of Oslo

tDeceased 23 January 2025
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4. OTHER RESPONSIBLE PARTIES

@ Pﬁzer

Responsible Party Name and Affiliation

Role in the study

Vaccine Monitoring Collaboration for Europe
(VAC4EU)

Coordination of VAC4EU study framework and
network across VAC4EU studies; contracting
Scientific Advisory Board;

Support for:

¢ contract templates; negotiations, and
contract amendments;

e archiving of study documents; support
quality system oversight and
implementation

Support and implementation of tools
Scientific review

Wan-Ting Huang, MD, National Taiwan
University Children’s Hospital, Taipei, Taiwan

Scientific Advisory Board member

lan Douglas, PhD, London School of Hygiene
and Tropical Medicine, United Kingdom

Scientific Advisory Board member

Elena Pala, PhD, Teamit Institute

Study Manager

Irene Pazos, PhD, Teamit Institute

Study Manager

Anna Brutau, PhD, Teamit Institute

Study Manager

Chiara Messina, MPH

Head of Program Operations, LOC

Luana Ferlito, PharmD, Penta Foundation

Clinical Project Manager, LOC

Margaret Haugh, PhD, MediCom Consult

Medical Writer
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5. MILESTONES

090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

Milestone Planned date Actual date Comments
Date of independent institutional 05 October
review board (IRB) approval of 2021
protocol
Registration in the EU PAS register 25 June 2021 25 June 2021
Start of data collection 30 September 30 September
2021 2021
End of study data collection 30 September 31 March
2024 2025
Study progress report * 30 September | 27 September
2021 2021
Interim report | 31 March 2022 23 March
2022
Interim report 2 30 September 15 September
2022 2022
Interim report 3 31 March 2023 20 March
2023
Interim report 4 30 September 15 September
2023 2023
Interim report 5 31 March 2024 26 March
2024
Final study report 20 December 10 September
2024 2025

' Data were not provided in the progress report
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6. RATIONALE AND BACKGROUND

The novel coronavirus, SARS-CoV-2, the cause of COVID-19, resulted in a global pandemic
that was declared on March 11, 2020. The Pfizer-BioNTech COVID-19 vaccine, BNT162b,
tozinameran (Comirnaty®) an mRNA-based vaccine, received conditional marketing
authorisation (CMA) by the European Commission on 21 December 2020, for the prevention
of COVID-19. This was automatically converted to a CMA in the United Kingdom on 01
January 2021. The nucleoside-modified mMRNA in the original BNT162b2 and variant
adapted BNT162b2 is formulated in lipid nanoparticles (LNPs), which enable delivery of the
RNA into host cells to allow expression of the SARS-CoV-2 S antigen. Comirnaty does not
contain the virus itself and cannot cause COVID-19. The vaccine elicits both neutralising
antibody and cellular immune responses to the S antigen, that contributes to protection
against SARS-CoV-2 infection.

The Pfizer-BioNTech COVID-19 vaccine is indicated for active immunisation to prevent
COVID-19 caused by infection with the SARS-CoV-2 virus, in individuals 6 months of age
and older. The primary vaccination schedule in children 26 months to <4 years consists of
three doses, with the first two doses administered preferably 3 weeks apart and the third
dose 8 weeks after the second, and a single dose in children 25 years.

Booster dose(s) of the original BNT162b2, bivalent BNT162b2 (original/Omi BA.1 or
original/Omi BA.4/BA.5), BNT162b2 OMI XBB.1.5; BNT162b2 Monovalent OMI JN.1, or
BNT162b2 Monovalent OMI KP.2 may be administered after the primary schedule, at timing
dependent on individuals’ age. Formulations, presentations, and posology in the approved
populations may vary.

At the time of the CMA, the safety of the Pfizer-BioNTech COVID-19 vaccine had been
investigated in clinical studies conducted in the United States, Europe, Turkey, South Africa,
and South America that included over 43,000 individuals aged =16 years. The overall safety
profile of the vaccine was found to be favourable in the trial setting. Reported adverse
reactions from unblinded data, i.e., from the overall trial population, for participants aged =16
years who had received two doses of the Pfizer-BioNTech COVID-19 vaccine 21 days apart
after 2 months of follow-up, included pain at the injection site, fatigue, headache, muscle
pain, chills, joint pain, fever, injection site swelling, injection site redness, nausea, malaise,
and lymphadenopathy. The safety database revealed an imbalance of cases of Bell’s palsy
with four in the vaccine group and none in the placebo group.' However, currently available
information is insufficient to determine a causal relationship with the vaccine. Severe allergic
reactions had been reported following receipt of the Pfizer-BioNTech COVID-19 vaccine in
mass vaccination campaigns outside clinical trials in various countries.

At the time of first introduction of the Pfizer-BioNTech COVID-19 vaccine, rapid uptake was
expected. Public health authorities identified priority populations for vaccination based on
healthcare or essential worker status, comorbidities, and age. The vaccine was, therefore,
initially provided to vulnerable groups at higher risk for SARS-CoV-2 infection and COVID-19
complications.? The initial authorisation was for adults and older adolescents (aged 216 years)
only, both by the EMA (CMA) and the FDA (emergency use authorisation (EUA). However,
the authorisation for the Pfizer-BioNTech COVID-19 vaccine expanded progressively from
adults to adolescents, then to younger children and infants, with dose adjustments and
schedules tailored for these age groups. The Pfizer-BioNTech COVID-19 vaccine accounted
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for the majority of COVID-19 vaccine doses distributed in EU/EEA countries (about 67.3% of
doses distributed by mid-2021).

Routine safety monitoring and additional PV activities have been conducted, with periodic
safety update reports (PSUR) submitted initially every 6 months and now annually. The
Pharmacovigilance Risk Assessment Committee (PRAC) assessed various safety issues
after the roll out of the vaccine (Table 1).

Table 1. Summary of safety issues assessed by the Pharmacovigilance Risk
Assessment Committee (PRAC)

Earliest PRAC
Safety Issue Discussion / Notes
Reporting Date

Addressed initially in risk management plan

Allergic reactions and anaphylaxis ‘lj)::jar‘rrlbe;r()z?o - and early monitoring, product information
y updated and DHPC issued.
LoF:aI reactions (swelling, redness, December 2020 Include.zd |r.1 product information at first
pain) authorisation
Paraesthesia / hypoesthesia December 2020 Included early among neurological side
effects.
. Ongoing from Regularly reviewed with reassuring data on
Pregnancy and breastfeeding December 2020 safety.

Rare but confirmed risk, especially in
younger males post-second dose; product
information and risk management plan
updates made and DHPC issued.

July 2021 (initial);
Myocarditis and pericarditis October 2021 (formal
listing)

Early 2021 (case

Facial paralysis (Bell’s palsy) Recognised as rare side effect after review.

reports August 2021)

Lymphadenopathy Early 2021 Obs.erved early after rollout, listed in safety
profile.

Heavy menstrual bleeding October 2022 Added a.s adverse drug rea(.:tlon n produ.ct
information after thorough signal evaluation.

Erythema multiforme Early 2022 Included |.n product information after case
reports raised concern.

Facial swelling (dermal fillers) 2021 Recognised and added in product

information as side effect.

Discussed as a safety signal with reported
Glomerulonephritis 2023 cases; ongoing surveillance and monitoring
or PSUR; causality unconfirmed.

Ongoing through PSUR | No new safety information identified;

Hemophagocytic cycles (latest mid-2023 | cumulative evidence to be reviewed in PSUR

lymphohistiocytosis (HLH)

to 2024) and the literature (ongoing).
Idiopathic inflammato Rising case reports reviewed; included as
P Y From 2023 AESI (adverse event of special interest) and

myopathies/myositis monitored in PASS studies and PSUR.

MAH requested to provide cumulative
evidence in PSUR for ongoing review;
causality assessment ongoing.

Under review in latest

Small fiber neuropathy (SFN) PSUR cycles

Postmenopausal haemorrhage October 2023 Monitoring closed December 2023.
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Table 1. Summary of safety issues assessed by the Pharmacovigilance Risk
Assessment Committee (PRAC)

Earliest PRAC

Safety Issue Discussion / Notes
Reporting Date
Amenorrhoea (absence of Under review, no Continues to be monitored without confirmed
menstruation) causal link established | link.
Other rare Includes various signals like idiopathic

Throughout ongoing

immunological/inflammatory e
monitoring

inflammatory myopathies, myositis, SFN,

conditions HLH with no conclusive updates yet.

DHPC: Direct Healthcare Professional Communication

Because of the relatively short prelicensure period and limited number of participants in
clinical studies, efficient and timely monitoring of the safety of the vaccine was a necessary
part of the pharmacovigilance programme in Europe and elsewhere. C4591021 is a post-
authorisation safety study (PASS) that assessed the risk of 37 prespecified adverse events
of special interest (AESI) in individuals of all ages in the general European population who
received >1 dose of the Pfizer-BioNTech COVID-19 vaccine. This study is a category 3
commitment in the EU risk management plan and a post-marketing requirement to the FDA.
Five interim study reports have been prepared for submission to the EMA and FDA every 6
months beginning in September 2021 through to March 2024. This document is the final
C4591021 study report.

7. RESEARCH QUESTION AND OBJECTIVES

Research question: Is there an increased risk of select adverse events of special interest
(AESIs) after being vaccinated with the Pfizer-BioNTech COVID-19 vaccine?

7.1. Objectives
7.1.1. Primary study objective

e To determine whether an increased risk of prespecified AESIs exists following the
administration of at least one dose of the Pfizer-BioNTech COVID-19 vaccine using
two approaches: (a) a matched cohort design comparing risk in vaccinated and
unvaccinated individuals and (b) a self-controlled risk interval (SCRI) design.

7.1.2. Secondary study objectives

e To estimate the incidence rates of prespecified AESIs among individuals who receive
at least one dose of the Pfizer-BioNTech COVID-19 vaccine using a cohort study
design.

e To describe the incidence rates and determine whether an increased risk of
prespecified AESIs exists following the administration of at least one dose of the
Pfizer-BioNTech COVID-19 vaccine compared with no COVID-19 vaccination within
sub-cohorts of interest (i.e., individuals who are immunocompromised, individuals
who are frail or have comorbidities, individuals diagnosed with previous COVID-19
infection, and age-specific groups) in Europe using a cohort study design and/or a
SCRI design.
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To determine whether an increased risk of prespecified AESIs exists following the
administration of at least one dose of the Pfizer-BioNTech COVID-19 vaccine
compared with no COVID-19 vaccination, in pregnant women and their neonates
using a cohort study design.

To characterise utilisation patterns of Pfizer-BioNTech COVID-19 vaccine among
individuals within Europe, including estimating the proportion of individuals receiving
the vaccine; two-dose vaccine completion rate and distribution of time gaps between
the first and second doses; and demographics and clinical characteristics of
recipients, overall and among sub-cohorts of interest, such as individuals who are
immunocompromised, elderly, or have specific comorbidities.

To assess the effectiveness of the Direct Healthcare Professional Communication
(DHPC) about the risk of myocarditis and pericarditis associated with COVID-19
mRNA vaccine use and describe the rate of cardiac imaging use for vaccinated and
unvaccinated individuals in this study population each calendar month during the
study period, before and after distribution of the DHPC.

8. AMENDMENTS AND UPDATES

Details of the changes made for the six protocol amendments can be found in the
Standalone Appendix 2 (Protocol V8.0, 30 September 2025).

9. RESEARCH METHODS

Full details of the research methods used can be found in the protocol (Standalone
Appendix 2) and are summarised here.

9.1. Study design

This post-authorisation active surveillance study of AESIs (Table 2) associated with the
Pfizer-BioNTech COVID-19 vaccine used a retrospective matched cohort design involving
multiple databases (Protocol Standalone Appendix 2). In addition, a self-controlled risk
interval (SCRI) design was used for a subset of the AESIs studied. Sensitivity analyses were
conducted using historical controls during 2018 and 2019 (prior to COVID-19) and during
2020 (COVID-19 period). Details of the design are described in the protocol (Standalone
Appendix 2).

Table 2. List of selected adverse events of special interest

Body system/ Estimated risk

classification Adverse event of special interest window (days)* Analytic approach
Guillain-Barré syndrome? 423 Cohort/SCRI
Acute disseminated encephalomyelitis 423 Cohort/SCRI
Narcolepsy? 42° Cohort/SCRI

Autoimmune Agute aseptic.arthritis 42°¢ Cohort/SCRI

diseases Diabetes mellitus type | 365 Cohort
Idiopathic thrombocytopenia® 424 Cohort/SCRI
Thrombosis thrombocytopenia syndrome 15° Cohort/SCRI
(TTS) @
Myositis 365 Cohort
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Table 2.

List of selected adverse events of special interest

@ Pfizer

Body system/
classification

Adverse event of special interest

Estimated risk
window (days)*

Analytic approach

Acute cardiovascular injury 365¢dd Cohort
Arrhythmia 365 Cohort
Heart failure 365 Cohort
Stress cardiomyopathy 365 Cohort
Cardiovascular [ Coronary artery disease 365 Cohort
system Myocarditis 2 21 after each
dose
Pericarditis @ 14 after each Cohort/SCRI
dose
Myocarditis or pericarditis® 7 after each dose
. Coagulation disorders: thromboembolism, 083 Cohort/SCRI
Circulatory haemorrhage
system Single organ cutaneous vasculitis 28¢ Cohort/SCRI
Cerebral venous sinus thrombosis 28 Cohort/SCRI
Acute liver injury 365 Cohort
He[Jtatg-t tinal Acute kidney injury 365 Cohort
gﬁz rr::atles ina Acute pancreatitis 365 Cohort
system Rhabdomyolysis 365 Cohort
Glomerulonephritis 180 Cohort
Generalised convulsions 423 Cohort/SCRI
E':r:;’r‘;f :::/ous Meningoencephalitis 423 Cohort/SCRI
system Transverse myelitis® 423 Cohort/SCRI
Bell’s palsy 423 Cohort/SCRI
Respiratory Acute respiratory distress syndrome 365 Cohort
system
Skin and Erythema multiforme 42f Cohort
mucous
g‘oen”;t;rﬁg?éims Chilblain-like lesions 420 Cohort
system
Reproductive Secondary amenorrhoea 183 Cohort
system Hypermenorrhoea 183 Cohort
Anaphylaxis? 138 Cohort/SCRI
Multisystem inflammatory syndrome 429 Cohort
Other system Death (any causes) 365 Cohort
Subacute thyroiditis 365° Cohort
Sudden death 365 Cohort
Gestational diabetes After 20 vyeeks Sub-cohort
Pregnancy gestation
. After 20 weeks
outcome, Preeclampsia . Sub-cohort
gestation
maternal Any time
Maternal death Sub-cohort
pregnancy
Foetal growth restriction Any time Sub-cohort
pregnancy
Pregnancy Spontaneous abortions At termination Sub-cohort
outcome, Stillbirth At birth Sub-cohort
neo.nates. . Preterm birth At preterm birth Sub-cohort
Define design - . — :
taking trimester ngor congenital anomalies 1 year af'ter birth Sub-cohort
into account Microcephaly At birth Sub-cohort
Neonatal death At birth Sub-cohort
Termination of pregnancy for foetal anomaly At termination Sub-cohort
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Table 2. List of selected adverse events of special interest

Body_s_ystt_aml Adverse event of special interest E_s timated "s'(*
classification window (days)

Notes:

* Time zero corresponds to the day of vaccination (ie, a 42-day risk interval means that individuals are
followed from the day of vaccination to the 41st day).

a This AESI will undergo clinical validation.

b Published risk and control intervals for demyelinating diseases and cranial disorders were applied to TM
and narcolepsy/cataplexy.

¢ Published risk and control intervals for autoimmune disorders were applied to similar autoimmune
rheumatic conditions (i.e., fibromyalgia and autoimmune thyroiditis).

d Published risk and control intervals for myocarditis and pericarditis were applied to other cardiovascular
conditions (i.e., heart failure and cardiogenic shock, stress cardiomyopathy, CAD, arrhythmia, AMI).

e Similar risk and control intervals were applied to all cardiovascular and haematological disorders
characterised by damage to the blood vessels and/or arteries and clotting (i.e., microangiopathy, DVT,
pulmonary embolus, limb ischaemia, haemorrhagic disease, DIC, chilblain-like lesions). The published risk
and control intervals for KD were applied to vasculitis given that KD is a type of medium and small-vessel
vasculitis.

f Published risk and control intervals for non-anaphylactic allergic reactions were applied to hypersensitivity
disorders (i.e., erythema multiforme).

g As severe COVID-19 symptoms range from severe pneumonia, acute respiratory distress syndrome, and
multisystem organ failure/MIS-A, a 1-42 day risk window was applied to capture the 14-day incubation
period of the disease and 4-5 day period from exposure to symptom onset

9.2. Setting

The study planned to use data from eight European electronic healthcare data sources in
Italy, the Netherlands, Norway, Spain and part of the UK (England and Northern Ireland).
However, one data source in Italy, Agenzia Regionale di Sanita’ della Toscana (ARS
Toscana), only contributed to the first and second interim reports due to national and
regional re-assessment of regulations affecting their ability to provide public data for PASS
studies. Therefore, this final report contains data from seven European electronic healthcare
data sources.

Analytic approach

9.2.1. Data sources

Seven electronic healthcare data sources from five European countries provided data for
this final report (Figure 1):
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Figure 1. Location and number of active individuals in each data source

NHR (Norway)
5.5 million active individuals

PHARMO (The Netherlands)
3.8 million active individuals

CPRD Aurum (England and
Northern Ireland)
16.6 million active individuals Y

HSD (Italy)*
1.1 million active individuals

Pedianet (Italy - Veneto Region)**
60,000 active individuals

EpiChron (Spain, Aragén)
1.3 million active individuals

SIDIAP (Spain, Catalunya)
5.8 million active individuals

* Only contributed to SCRI analyses
**Only paediatric population up to 14 yearsof age

HSD: Health Search Database; PHARMO: PHARMO Data Network; NHR: The Norwegian health registers;
EpiChron: EpiChron Research Group on Chronic Diseases at the Aragon Health Sciences Institute; SIDIAP:
Sistema d’Informacié per el Desenvolupament de la Investigacié en Atencié Primaria [Information System for the
Improvement of Research in Primary Care]; CPRD (Clinical Practice Research Datalink) Aurum.

9.2.2. Study period and follow-up

The study period for both the cohort and SCRI designs started on the date of administration
of the first dose of the Pfizer-BioNTech COVID-19 vaccine in each country participating in
the study (Table 3) and ended on the date of the latest data availability. The study period
was two years for AESIs. The specific risk windows for acute and non-acute events have
been described in the statistical analysis plan (SAP) (Standalone Appendix 4). Women who
became pregnant during the two-year study period, were followed up for an additional year
for the pregnancy outcomes.

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 5.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 :
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q P, ﬁze"
10 September 2025

Table 3. Date of administration of first dose of Pfizer-BioNTech COVID-19 vaccine
and dates of data collection for this report

Date of first dose Data source start and end

Country (data source) administrated date for use of data

Pedianet: 31 May 2021-31
December 2022

HSD: 01 January 2021-30
June 2023

Italy (Pedianet, HSD) 27 December 2020

GP data: 06 January 2021-30
June 2023

Hospital data: 6 January
2021-31 Dec 2022

The Netherlands (PHARMO) | 08 January 2021

01 January 2021-31

Norway (NHR) 27 December 2020 December 2022

EpiChron: 27 December
2020-31 July 2023

Spain (EpiChron, SIDIAP) 27 December 2020 SIDIAP: 01 January 2021-30

June 2023
England and Northern Ireland 08 December 2020-07 June
(CPRD Aurum) 08 December 2020 2023

9.3. Subjects

The source population for both the cohort and SCRI designs was all individuals registered in
the healthcare data sources shown in Figure 1.

9.3.1. Concurrent vaccinated and unvaccinated matched cohorts

The primary objective was assessed using a retrospective matched cohort design to
estimate the incidence and risk of the selected AESIs (Table 2) in individuals after receipt of
the first dose of the Pfizer-BioNTech COVID-19 vaccine (vaccinated cohort) compared with
individuals who did not receive any COVID-19 vaccine (unvaccinated cohort). Details of the
inclusion and exclusion criteria are provided in the protocol (Standalone Appendix 2).

9.3.2. Sensitivity analyses in specific subgroups

Comparative analyses of the incidences of the specified AESIs occurring in the matched
vaccinated and unvaccinated cohorts were also performed in the following subgroups:

¢ individuals diagnosed with previous COVID-19 infection (yes/no) any time prior to
time zero;

e sex (male/female);

e age-specific groups (0-17, 18-29, 30-39, 40-49, 50-59, 60-64, 65-69, 70-79, 80+
years);

o the 0-17-year age group were additionally divided into 0-1, 2-4, 5-11, 12-15,
and 16-17 year groups, where feasible;
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e analyses were also reported in the following subpopulations:
o pregnant women;
o individuals who were classified as immunocompromised;
o individuals who were frail or had comorbidities.
The following sensitivity analyses were conducted in
¢ individuals who had no healthcare contact in the seven days prior to time zero

e individuals who had received 2 doses of Pfizer-BioNTech COVID-19 vaccine within 6
weeks.

9.3.3. Self-controlled risk interval design

The SCRI design was performed in the overall vaccinated population. Details of the
inclusion and exclusion criteria are provided in the protocol (Standalone Appendix 2).

9.4. Variables
9.4.1. Exposure definition

Exposure definitions differed by data source and were based on recorded prescription,
dispensing, or administration of the Pfizer-BioNTech COVID-19 vaccine as described in the
protocol (Standalone Appendix 2). The main exposure of interest was the receipt of at least
one dose of the Pfizer-BioNTech COVID-19 vaccine. Cohorts of individuals exposed to a
third dose of the Pfizer-BioNTech COVID-19 vaccine were also analysed.

9.4.2. Definition of outcomes
9.4.2.1. Safety outcomes

Selected AESIs included in the study are listed in Table 2. The AESIs were identified in the
data sources with algorithms based on codes for diagnoses, procedures, and treatments.
Definitions, codes, and proposed algorithms for all AESI incorporated definitions were
developed by the ACCESS (vACcine Covid-19 monitoring readinESS) project® and are
described in more detail in the SAP (Standalone Appendix 4). Algorithms were tailored to
the data source to take into consideration the nature of the records that identified the
outcome, e.g., primary care, access to hospital care, and access to emergency care.®

9.4.2.2. Outcome identification and validation

AESIs were identified based on patient profile review of electronic medical records by
healthcare professionals. In addition, for selected outcomes listed in Table 2, manual review
of patient charts conducted by clinicians blinded to COVID-19 vaccine exposure was
performed using the levels of certainty in existing and RWE modified Brighton Collaboration
definitions. Data collection forms are available in Standalone Appendix 5.
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9.4.3. Covariate definition

The covariables that were assessed at time zero (for the cohort design) or the date of initial
vaccine dose (for the SCRI design) to define patient populations of special interest or priority
vaccination groups, to define subgroups of interest for secondary analyses, or to control for
confounding, included age, sex and prior COVID-19 history (previous illness or positive test
result for COVID-19). Further details can be found in the study protocol (Standalone
Appendix 2).

9.5. Data sources and measurement

The main exposure of interest was the receipt of at least one dose of the Pfizer-BioNTech
COVID-19 vaccine. Exposure to Pfizer-BioNTech COVID-19 vaccine was based on
recorded prescription, dispensing, or administration data. Vaccine receipt and date of
vaccination was obtained from all possible sources that captured COVID-19 vaccination,
such as pharmacy dispensing records, general practice records, immunisation registers,
vaccination records, medical records, or other secondary data sources. Further details can
be found in the study protocol (Standalone Appendix 2).

9.6. Bias

This study was subject to biases related to both the study designs and use of secondary
healthcare data. One study design-related bias for both the cohort and SCRI designs was
uncertainty about the AESI-specific risk periods, which could lead to misclassification and
attenuation of risk estimates. Further information about can be found in the study protocol
(Standalone Appendix 2).

9.7. Study size

The study was conducted in a source population of 38.9 million individuals captured in the
electronic healthcare data sources.

Appendix Table 1 shows the sample size calculations for AESIs with different assumptions
for the risk ratios. For example, assuming a two-sided alpha of 0.95, power of 80%, and a
ratio of 1 to 1 exposed to unexposed, to detect a risk ratio of 2 for Guillain-Barré syndrome,
22,340,153 exposed and 22,340,153 unexposed individuals would need to be included.

9.8. Data transformation

Detailed methodology for data transformations, particularly complex transformations (e.g.,
many raw variables used to derive an analytic variable), are documented in the SAP, which
is dated, filed and maintained by the Sponsor (Standalone Appendix 4).

9.9. Statistical methods
9.9.1. Main summary measures

All individuals vaccinated with at least one dose of the Pfizer-BioNTech COVID-19 vaccine
and satisfying the inclusion criteria during the study period were included and then matched
to unvaccinated individuals. The matching variables were age, sex, prior COVID-19
diagnosis, geographical location, prior influenza vaccination, pregnancy status,
immunocompromised status, presence of Centers for Disease Control and Prevention
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(CDC) risk factors, and when available, socioeconomic status/education level. Further
details about the matching variables can be found in the SAP (Standalone Appendix 4).

The main summary measures reported for the matched vaccinated and unvaccinated
cohorts were:

e Attrition table for matched cohort design.

e The matching statistics (number of Pfizer-BioNTech vaccinated individuals excluded,
included and matched by calendar time and age).

e Population description at time zero by exposure group.
e Prior AESI at time zero (exclusion criteria for the AESI-specific analysis).
e Cohort follow-up and reasons for censoring.

e Population description at time zero by cohort (age groups, sex, age groups by sex,
influenza vaccination, COVID-19 infection, history of AESI — exclusion criteria with
prior history within one year — documented for the previous 10 years).

e Quarterly Incidence rates of AESIs in unvaccinated historical controls and
unvaccinated comparators

9.9.2. Main statistical methods
The following risk estimates were estimated for the AESIs:
¢ Matched and adjusted incidence rates (IRs), hazard ratios (HRs) and risk differences

(RDs) for all AESIs during their specific risk windows in individuals who had received
21 dose and matched unvaccinated individuals.

e The IRs for AESIs during their specific risk windows after each dose (doses 1 to 4).

e The number of cases and risk estimates (IR, Kaplan-Meier (KM) for all AESI in the
matched vaccinated and unvaccinated cohorts, overall and by subgroups.

e The matched and adjusted cumulative incidence (1- KM) curves for all AESI in the
matched vaccinated and unvaccinated cohorts, taking the AESI-specific risk windows
into consideration.

e Pooled relative risk estimates (HRs, 95% Cls) for AESIs overall, by subgroups and
sensitivity analyses.

9.9.2.1.Propensity score method

Originally it was planned to use the difference in the cumulative incidence of symptomatic
SARS-CoV-2 infection at day 12 in the matched vaccinated and unvaccinated cohorts as a
negative control, calculated using a 1-KM estimator, as has been done previously.’ If the 12-
day risk difference of symptomatic SARS-CoV-2 infection was <0.10%, the matching would
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have been considered to be sufficient to achieve baseline exchangeability and if it was
>0.10%, the matching would have been considered not sufficient to achieve baseline
exchangeability. In the latter case, it was planned to use the inverse probability of treatment
weighting (IPTW), a propensity score (PS) method, to adjust the estimates. PS methods are
appropriate when there is a small number of events for each outcome, which is the case in
this study. However, it was decided to use PS irrespective of the result from the negative
control outcome. Full details about this method can be found in the SAP (Standalone
Appendix 4).

9.9.3. Sensitivity analyses

The sensitivity analyses described in Section 9.3.2 were performed. More details can be
found in the protocol (Standalone Appendix 2).

9.9.4. Analyses for direct healthcare professional communication

The monthly rate of 21 cardiac imaging procedure (cardiac magnetic resonance or
echocardiogram) during the study period from January 2021 to December 2022 were
estimated per 10,000 person-years (PY) in the vaccinated and unvaccinated cohorts. In
addition, the rate before and after the direct healthcare professional communication was
issued (19 July 2021) was estimated overall and by age group in the vaccinated and
unvaccinated cohorts, and incidence rate ratios were calculated comparing the period after
the DHPC with the period before.

9.9.5. Validation of events analyses

For case validation, case definitions for AESIs by the Brighton Collaboration and the
Coalition of Epidemic Preparedness and Innovation (CEPI) were used (published on the
Zenodo community page of the Safety Platform for Emergency vACcines (SPEAC) project).®
Cases were assigned Brighton Collaboration levels of diagnostic certainty, which follow the
following classification:

o Level 1 of certainty (definitive case);
o Level 2 of certainty (probable case);
o Level 3 of certainty (possible case);

e Level 4: Data collected insufficient to meet any of the three levels of certainty, but the
diagnosis was recorded;

e Level 5: An alternative diagnosis was found to explain the clinical illness, and thus it
is not a case.

Cases classified as Level 4 may meet a higher level of diagnostic certainty if additional data
are collected as part of a follow-up investigation. Since this could happen in retrospective
assessment, we considered cases classified as Level 4 of diagnostic certainty as potential
cases.
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To adapt to heterogeneity of real-world data, the VAC4EU Validation Task Force modified
the levels of certainty, adding a level 4a (diagnosis made by specialist) and 4b (diagnosis
made by GP).

The positive predictive values (PPVs) and exact 95% CI for the AESIs that underwent
clinical validation were calculated as follows:

Number of true positives

Number of true positives + number of false
positives

The following PPVs were calculated for each validated AESI in the vaccinated and
unvaccinated cohorts:

e PPV strict was defined as the number of cases in diagnostic certainty levels 1, 2 and
3 divided by the number of all cases evaluated regardless of level of certainty (levels
1, 2, 3, 4a, 4b, 5).

e PPV broad was defined as the number of cases in diagnostic certainty levels 1 to 4a
divided by the number of all cases evaluated regardless of level of certainty (levels 1,
2,3, 4a, 4b, 5).

More complete details can be found in the SAP (Standalone Appendix 4).

9.9.6. Missing values

Individuals with missing data for the matching variables and those with missing exposure
status or any of the outcome data were not included in the analyses. In the analyses it was
assumed that the absence of information for clinical events meant that the event did not
occur.

9.9.7. Amendments to the statistical analysis plan

A summary of the amendments that were made to the SAP is provided in the SAP
(Standalone Appendix 4).

9.10. Quality control

Rigorous quality control (QC) was used for throughout this study. Data transformation into
the CDM was conducted by each subcontracted data expert and access partner (DEAP)
from its associated database. Standard operating procedures or internal process guidance
at each DEAP were used to guide the conduct of the study. These included rules for secure
and confidential data storage, backup, and recovery; methods to maintain and archive
project documents; QC procedures for programming; standards for writing analysis plans;
and requirements for scientific review by senior staff. Details about the quality control used
in each data sources can be found in the protocol (Standalone Appendix 2).

At University Medical Center Utrecht (UMCU), the scientific coordinating centre responsible
for central data management and analysis and scientific coleader centre, all documents
underwent QC review and senior scientific review. Data management and statistical analysis
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followed standard operating procedures. All statistical analysis programmes were double-
coded.

At RTI Health Solutions (RTI-HS), the scientific coleader centre, the study protocol
underwent QC review, senior scientific review, and editorial review. Senior reviewers with
expertise in the appropriate subject matter area provided advice on the design of research
study approaches and the conduct of the study and reviewed results, reports, and other key
study documents.

9.11. Protection of human subjects

Subject information and consent
Not applicable.
Independent Ethics Committee (IEC)/Institutional Review Board (IRB)

The final protocol, any amendments, and informed consent documentation were reviewed
and approved by an Institutional Review Board (IRB) for each site participating in the study,
in compliance with local requirements and policies (Standalone Appendix 3).

The final protocol, any amendments, and informed consent documentation were reviewed
and approved by a local data protection agency for each site participating in the study.

Ethical conduct of the study

The study was conducted in accordance with legal and regulatory requirements, as well as
with scientific purpose, value and rigor and followed generally accepted research practices
described in the Guidelines for Good Pharmacoepidemiology Practices (GPP)° and
according to the ENCePP Code of Conduct."

10. RESULTS
10.1. Participants

Six of the seven participating data sources contributed data for all analyses in this final
report (Section 9.2.1). The remaining data source, HSD (IT), was not eligible to participate
in the cohort study, due to misclassification of COVID-19 vaccination, which could have
resulted in unvaccinated individuals being classified as vaccinated and vice-versa. However,
since inclusion in the SCRI analyses was conditioned on exposure, HSD contributed to the
SCRI analyses.

The study period for this final report started in each country with the first Pfizer-BioNTech
COVID-19 vaccinations between 08 December 2020 in CPRD Aurum (England and
Northern Ireland) and 08 January 2021 in PHARMO (The Netherlands) (Table 3). Data
collection started on 31 May 2021 in Pedianet (Italy) because vaccination in children started
later. The end dates for data extraction for this final report are summarised in Table 3.

10.1.1. Main cohort
A total of 18,475,392 individuals received a first dose of Pfizer-BioNTech COVID-19 vaccine
during the study period (Table 4). Among these, 12,398,589 (67.11%) individuals were
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eligible for matching, and 32.89% individuals were excluded because of receipt of a COVID-
19 vaccine other than the Pfizer-BioNTech COVID-19 vaccine before the first Pfizer-
BioNTech COVID-19 vaccine or not having had 12 months of continuous enrolment in the
data source. By data source, the highest percentage excluded was in CPRD Aurum
(58.14%), and the lowest percentage excluded was in NHR (10.36%). A total of 48,439
pregnant women who had received 21 dose of the Pfizer-BioNTech COVID-19 vaccine were
included in the vaccinated cohort before matching. The results for attrition, follow up and
censoring, baseline characteristics and incident rates after first, second, and third dose
Pfizer-BioNTech COVID-19 vaccination in the vaccinated cohorts before matching can be
found in Standalone Section 15.

Of the 12,398,589 vaccinated individuals eligible for matching, 11,496,929 (92.73%) were
matched to unvaccinated individuals. The median number of times unvaccinated individuals
were matched with a vaccinated individual was 1, although some were matched up with up
to 23 different vaccinated individuals in CPRD Aurum. A total of 26,696 of the 48,439
(55.11%) vaccinated, pregnant women could be matched to unvaccinated, pregnant women
(Table 4).

Of the matched vaccinated individuals 30.30% were censored due to receipt of a non-Pfizer-
BioNTech COVID-19 vaccine. In contrast, 67.85% of all the matched unvaccinated
individuals were censored before end of follow-up because of receipt of a COVID-19 vaccine
(Pfizer-BioNTech COVID-19 vaccine or another COVID-19 vaccine). Available follow-up
times were much longer for the vaccinated cohorts than for the unvaccinated cohorts, when
censoring of the pair was not considered. The median follow-up was very short in the
unvaccinated cohorts in NHR (0.8 month) and EpiChron (1.0 month). As described in the
SAP, both the matched vaccinated and unvaccinated individuals were censored for the
comparative analyses when either the vaccinated or the unvaccinated individual was
censored, which resulted in short follow-up times (Table 5).

AESiIs in the year prior to time zero in the vaccinated and matched unvaccinated main
cohorts by data source are summarised in Appendix Table 2. The occurrence of these
AESIs were outcome-specific exclusion criteria, but as only a few individuals experienced
AESI-specific events in the year prior to receiving their first Pfizer-BioNTech COVID-19
vaccine dose, any exclusions had very little impact on the size of the AESI-specific cohorts.
Prior events were balanced between the vaccinated and unvaccinated cohorts, with
absolute standardised differences (ASDs) of <0.1 for all events in all data sources. For the
pregnancy sub-study that assessed pregnancy and neonatal AESIs, the gynaecological and
obstetrics histories for previous pregnancies and for the current pregnancy in the matched
vaccinated and unvaccinated pregnancy cohorts are shown in Appendix Table 2. These
obstetrics histories were balanced between the vaccinated and unvaccinated cohorts with
ASDs of 0.1, except for prior caesarean section that had an ASD of 0.11.

10.1.2. Historical controls

A total of 12,049,838 vaccinated individuals were matched to 23,818,759 historical controls
in the pre-COVID-19 period (one control in 2018 and one control in 2019) (Table 4). The
historical controls in 2018 and 2019 were combined in a single cohort, in principle, giving us
a 1:2 ratio. However, in practice, some exposed individuals only had either a 2018 match, or
a 2019 match, but not both. The decision was taken to include vaccinated individuals who
were matched with at least one unvaccinated control, giving a mix of 1:1 and 1:2 matching.
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This explains why the historical unvaccinated cohort does not have twice as many
individuals as in the vaccinated cohort. The difference is equal to the number of individuals
with a single match in 2018 or 2019 but not the other year.

In addition, 11,319,784 vaccinated individuals were matched 1:1 to 11,319,784 historical
controls in the COVID-19 period from 01 January 2020 to 31 November 2020. Overall, there
were 12,796,600 unique controls in the pre-COVID-19 period, and 8,265,670 individuals in
the COVID-19 period. Most of the historical controls were matched once (51.19% for the
pre-COVID-19 period and 73.16% for COVID-19 period) and they were rarely matched more
than five times (3.72% pre-COVID-19 period and 0.55% COVID-19 period) (Table 5).

From the 7,746,458 vaccinated individuals included for the pre-COVID-19 period (2018 and
2019) analyses, 2,411,970 (31.14%) matched pairs were censored due to the vaccinated
individual having received a non-Pfizer-BioNTech COVID-19 vaccine (Table 5). For the
COVID-19 period comparison 3,345,144 (31.42%) of the 10,647,344 matched pairs included
were censored for the same reason (Table 5).

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 5.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL ST
C4591021

UDY REPORT

BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine)

10 September 2025

@ Pﬁzer

Table 4. Attrition table for the matched vaccinated and unvaccinated cohorts and sub-cohorts, historical matched
cohorts and pregnancy cohort by data source and overall
Pedianet PHARMO NHR EpiChron SIDIAP CPRD Aurum Total
Received 15t dose, N* 12,046 1,595,383 4,002,649 924,273 3,772,034 8,169,007 18,475,392
Reason for exclusion, n (%)
<12 months continuous enrolment 762 (6.33) 6,138 (0.38) 40,509 (1.01) 16,280 (1.76) 72,080 (1.91) [1,700,685 (20.82)| 1,836,454 (9.94)
Prior vaccination with COVID-19 vaccine] 737 (6.12) 226,279 (14.18) | 374,439 (9.35) | 121,481 (13.14) | 468,523 (12.42) |3,048,890 (37.32)]4,240,349 (22.95)
Total vaccinated included,? n (%) 10,547 (87.56) |1,362,966 (85.43)| 3,587,701 (89.57)| 786,512 (85.31) |3,231,431 (85.67)| 3,419,432 (41.72) 12('5’3%15;39
Pregnant women vaccinated, n (%) 0(0) 3,106 (0.23) 13,843 (0.39) 3,216 (0.41) 10,299 (0.32) 17,975 (0.53) 48,439 (0.39)
Main matched cohort
Vaccinees matched, n (%) 10,497 (99.53) 1,222,612 (89.70) 3,571,573 (99.55) | 674,523 (85.76) 3,231,245 (99.99) |2,786,479 (81.49) 11('3296;3)29
(Sof‘;"ed as control before vaccination, n |, 57 54 45) | 318,153 (26.02) |1,497,431 (41.93) | 208,863 (30.96) |1,120,555 (34.68) | 608,434 (21.84) | 3,756,003 (32.67)
0
Unvaccinated matched, n 10,497 1,222,612 3,571,573 674,523 3,231,245 2,786,479 11('336;3)29
Unique unvaccinated matched 7,588,354
included, n (%) 8,059 (76.77) | 900,371 (73.64) |2,070,221 (57.96) | 425,759 (63.12) 2,078,098 (64.31) |2,105,846 (75.57) (66.00%)
Median number of times comparator
selected for matching
Median (Q1-Q3) 1 (1-1) 1 (1-2) 1 (1-2) 1 (1-2) 1 (1-2) 1 (1-1) 1(1-2)
Min, Max 1,6 1,9 1,14 1,20 1,13 1,23 1,23
1, n (%) 6,125 (76.00) | 657,177 (72.99) [1,183,706 (57.18) | 269,505 (63.30) |1,320,852 (63.56) [1,595,819 (75.78) | 5,033,184 (66.33)
2,n (%) 1,526 (18.94) | 182,443 (20.26) | 515,964 (24.92) | 98,444 (23.12) | 495,009 (23.82) | 383,425 (18.21) [1,676,811 (22.10)
3,n (%) 337 (4.18) 46,531 (5.17) | 220,302 (10.64) | 36,455 (8.56) | 173,763 (8.36) | 95,101 (4.52) | 572,489 (7.54)
4,n (%) 51 (0.63) 11,043 (1.23) 91,480 (4.42) 13,350 (3.14) 58,780 (2.83) 23,280 (1.11) | 197,984 (2.61)
5 or more, n (%) 20 (0.25) 3,177 (0.35) 58,769 (2.84) 8,005 (1.88) 29,694 (1.43) 8,221 (0.39) 107,886 (1.42)
Sub-cohorts, (n=matched pairs)
Immunocompromised individuals** 3,057 243,375 747,853 44,125 655,839 433,634 2,127,883
Frail or Comorbidity*** 8,535 765,074 2,570,052 471,091 2,177,654 2,138,484 8,130,890
21 healthcare contact within 7 days prior
to 1st dose excluded 9,063 1,072,347 2,733,610 499,879 2,253,835 2,308,240 8,876,974
COVID-19 diagnosis or positive test 1,051 40,842 71,696 52,428 544,889 218,665 929,571
Pregnant women NA 913 11,928 974 10,204 2531 26,550
Matched historical cohorts
\Vaccinated matched with historical pre-
COVID-19 (2028/2019) comparator
Vaccinees matched, n (%)° 10,141 (96.15) |1,308,313 (95.99) 3,585,140 (99.93)| 718,240 (91.32) | 3,231,401 (100) |3,196,603 (93.48)| 12,049,838
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Table 4.

cohorts and pregnancy cohort by data source and overall

Attrition table for the matched vaccinated and unvaccinated cohorts and sub-cohorts, historical matched

n (%)

Pedianet PHARMO NHR EpiChron SIDIAP CPRD Aurum Total
(S;')Ned as control before vaccination, n | 5 g5 37 53) | 729,135 (55.73) | 2,619,682 (73.07)| 436,666 (60.80) |2,094,726 (64.82) | 1,372,747 (42.94)| 7,256,762
0
Historical unvaccinated matched, n 18,875 (100) | 2,581,036 (100) | 7,166,959 (100) | 1,410,834 (100) | 6,462,763 (100) | 6,178,292 (100) | _ 23,818,759
rl]Jr(‘t',?;Je unvaccinated matched included, | g 509 45 08)  [1,548,832 (60.01) | 3,366,295 (46.97)| 719,791 (51.02) | 3,598,051 (55.67)| 3,555,122 (57.54)| 12,796,600
0
Median number of times comparator
selected for matching
Median (Q1-Q3) 1(1-2) 1(1-2) 2 (1-3) 1(1-2) 1(1-2) 1(1-2)
Min, Max 1,36 1, 67 1,38 1,91 1,13 1,160
1,1 (%) 4,655 (54.71) | 896,440 (57.88) | 1,412,745 (41.97)| 360,951 (50.15) | 1,840,775 (51.16)] 2,034,897 (57.24) | 6,550,463 (51.19)
2,n (%) 1,873 (22.01) | 410,235 (26.49) | 969,699 (28.81) | 193,810 (26.93) | 1,036,263 (28.80)| 905,807 (25.48) | 3,517,687 (27.49)
3,n (%) 766 (9.00) 155,516 (10.04) | 520,674 (15.47) | 87,837 (12.20) | 459,254 (12.76) | 361,475 (10.17) | 1,585,522 (12.39)
4,1 (%) 345 (4.05) 56,257 (3.63) | 249,808 (7.42) | 39,238 (5.45) | 174,639 (4.85) | 147,226 (4.14) | 667,513 (5.22)
5 or more, n (%) 870 (10.22) 30,384 (1.96) | 213,369 (6.34) | 37,955(5.27) | 87,120 (2.42) | 105717 (2.97) | 475415 (3.72)
Vaccinated matched with historical
COVID-19 (2020) comparator
Vaccinees matched, n (%) 6,716 (63.68) |1,252,263 (91.88)| 3,514,894 (97.97)| 672,440 (85.50) | 3,105,356 (96.10)| 2,768,115 (80.95)| 11,319,784
(S;')Ned as control before vaccination, n | 4 765 o5 35) | 530,318 (42.35) |1,840,003 (52.35)| 310,358 (46.15) |1,311,325 (42.23) | 1,008,368 (36.43)| 5,002,075
0
Historical unvaccinated matched, n 6,716 (100) | 1,252,263 (100) | 3,514,894 (100) | 672,440 (100) | 3,105,356 (100) | 2,768,115 (100) | 11,319,784
Unique unvaccinated matched included, | 5 13 (75 98) | 995,506 (79.50) |2,383,616 (67.81)| 492,059 (73.18) |2,138,069 (68.85)| 2,251,317 (81.33)| 8,265,670

Median number of times comparator
selected for matching

Median (Q1-Q3)

1(1-1)

1(1-1)

1(1-2)

1(1-2)

1(1-2)

1(1-1)

Min, Max 1,9 1,40 1,120 1,53 1,659 1,108

1,n (%) 3,025 (76.92) | 781,897 (78.54) | 1,561,080 (65.49)| 355,144 (72.18) | 1,522,919 (71.23)| 1,822,480 (80.95)| 6,047,445 (73.16)

2, (%) 876 (17.17) | 177,508 (17.83) | 598,930 (25.13) | 104,577 (21.25) | 442,085 (20.68) | 358,926 (15.94) | 1,682,902 (20.36)

3,n (%) 215 (4.21) 30,705 (3.08) | 170,180 (7.14) | 24,953 (5.07) | 113,384 (5.30) | 58,351 (2.59) | 397,788 (4.81)

4, n (%) 61 (1.20) 4597 (0.46) | 40,319 (1.69) | 5456 (1.11) | 32,775(153) | 8,889 (0.39) | 92,097 (1.11)

5 or more, n (%) 26 (0.51) 799 (0.08) 13,107 (0.55) | 1,929(0.39) | 26,906 (1.26) | 2,671(0.12) | 45438 (0.55)
Matched pregnancy cohort

Pregnant women in vaccinated

cohort 1 (%) NA 915 (0.07) 12,062 (0.34) 974 (0.14) 10,212 (0.32) | 2,533 (0.09) 26,696

Vaccinated pregnant women NA 915(100.00) | 12,062 (100.00) | 974 (100.00) | 10,212 (100.00) | 2,533 (100.00) 26,696

matched, n (%)
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Table 4. Attrition table for the matched vaccinated and unvaccinated cohorts and sub-cohorts, historical matched
cohorts and pregnancy cohort by data source and overall
Pedianet PHARMO NHR EpiChron SIDIAP CPRD Aurum Total
f*(’g/" ‘;d as control before vaccination, NA 66 (7.21) 2,158 (17.89) 132 (13.55) 2,070 (20.27) 116 (4.58) 4,542
0
Pregnant unvaccinated matched, n NA 915 (100) 12,062 (100) 974 (100) 10,212 (100) 2,533 (100) 26,696
Unique unvaccinated matched
included. n (%) NA 831 (90.82) 10,003 (82.93) 839 (86.14) 8,053 (78.86) 2,406 (94.99) 22,132
Median number of times comparator
, NA

selected for matching

Median (Q1-Q3) NA 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1)

Min, Max NA 1,4 1,6 1,4 1,6 1,3

1,n (%) NA 762 (91.70) 8,274 (82.72) 722 (86.05) 6,286 (78.06) 2,289 (95.14) | 18,333 (82.83)

2,n (%) NA 56 (6.74) 1,443 (14.43) 101 (12.04) 1,433 (17.79) 107 (4.45) 3,140 (14.19)

3,n (%) NA 11(1.32) 249 (2.49) 14 (1.67) 282 (3.50) 10 (0.42) 566 (2.56)

4, n (%) NA 2 (0.24) 31 (0.31) 2 (0.24) 47 (0.58) 0 82 (0.37)

5 or more, n (%) NA 0 6 (0.06) 0 5 (0.06) 0 11 (0.05)

@Received 21 dose of the Pfizer-BioNTech COVID-19 vaccine, had 212 months continuous enrolment AND no prior COVID-19 vaccination, other than Pfizer-

BioNTech COVID-19 vaccine

b matching 1:2, one control for each comparator year 2018 and 2018

*Refer to Table 3 for information on time periods for data;

** |dentification of immunocompromised individuals is based on an algorithm including HIV or AIDS, immunodeficiency without HIV, cancer haematoma, organ
transplantation, or corticosteroid, immunosuppressant, or HIV treatment in past 10 years.
*** |dentification of frail or individuals with comorbidities was based on an algorithm including myocardial infarction, congestive heart failure, cerebrovascular
disease, coagulation deficiencies, sickle cell disease, cardiovascular disease, chronic liver disease, diabetes mellitus (types 1 and 2), diabetes with complications,
lipid abnormalities, bladder incontinence, chronic kidney disease, ambulance transport, home hospital bed, home oxygen, rehabilitation care, wheelchair use,
AIDS, sepsis, HIV, influenza or other respiratory infections, anaphylaxis, allergies, autoimmune disorders, immunocompromised, difficulty walking, weakness,
obesity, arthritis, connective tissue disease, psychiatric illness, dementia, hemiplegia, vertigo, malignant tumour, chronic respiratory disease, skin ulcer, cancer
screening, hypertension, peripheral vascular disease, liver disease, severe renal disease, metastatic solid tumour, paralysis, Parkinson, or treatments against
cancer, or treatments with corticosteroids, immunostimulants, or inmunosuppressants,
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Table 5. Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated cohorts by data

source (not considering censoring of the pair)
PART 1 (SEE PART 2 BELOW)
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Pedianet PHARMO NHR
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

Main matched cohort, N 10,497 10,497 1,222,612 1,222,612 3,571,573 3,571,573

Person-months of follow-up

Median (Q1, Q3) (months) 11.9 (11.5, 12.4) 11.4 (1.6, 12) 15.4 (8.1, 18.1) 10.2 (0.8, 18) 17.9 (7.7, 20.2) 0.8(0.3,34)

Min—max (months) 0.1-22.3 0-22.3 0-24.1 0-24.2 0-24.5 0-24.5
Reasons for censoring, n (%)

';'é’”'Pf'.zer'B'oNTeCh COVID- 16 (0.2) NA 512,861 (41.9) NA 985,182 (27.6) NA

vaccine received

Unvaccinated received Pfizer

or non-Pfizer COVID-19 NA 3,570 (34.0) NA 599,887 (49.1) NA 2,863,377 (80.2)

vaccine

Death (any cause) <5 (NR) 0 8,851 (0.70) 7,156 (0.60) 63,826 (1.80) 19,636 (0.50)

Exit from data source 10,480 (99.80) 6,927 (66) 700,900 (57.30) 615,569 (50.30) 2,522,565 (70.60) 688,560 (19.30)

Reached administrative end of

follow u 0 0 0 0 0 0

p

Njatched pre-COVID-19 cohort, 10,141 18,875 1,308,313 2,581,064 NA NA

Person-months of follow-up NA NA

Median (Q1, Q3) (months) 12 (11.6, 12.4) 12 (5.6, 22.3) 15.30 (8.1, 18.1) 11.7 (6.7, 18.7) NA NA

Min—max (months) 0.40-22.3 0-24.1 0-24.2 0-24.1 NA NA
Reasons for censoring, n (%) NA NA

Non-Pfizer-Biol Tech COVID- 16 (0.20) NA 545,188 (41.70) NA NA NA

vaccine received

Unvaccinated received Pfizer NA NA

or non-Pfizer COVID-19 NA 0 NA 0

vaccine

Death (any cause) <5 (NR) 0 9,849 (0.80) 25,513 (1) NA NA

Exit from data source 10,124 (99.80) 0 753,276 (57.60) 8,322 (0.30) NA NA

Eﬁz\c;/hﬁg administrative end of 0 18,875 (100) 0 2,547,201 (98.70) NA NA
Matched COVID-19 cohort, N 6,716 6,716 1,252,263 1,252,263 3,514,894 3,514,894

Person-months of follow-up

Median (Q1, Q3) (months) 11.8 (11.3, 12.0) 11.6 (5.3, 11.9) 15.6 (8.1, 18.1) 6.8 (5.8, 8.3) 17.9 (7.6, 20.2) 6.6 (5.6, 8.5)

Min—max (months) 0.1-22.3 1.1-12.1 0-24.1 0-12.1 0-24.1 0-12.1

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template




090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021

BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine)

10 September 2025

Table 5.

PART 1 (SEE PART 2 BELOW)

@ Pﬁzer

Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated cohorts by data
source (not considering censoring of the pair)

Pedianet PHARMO NHR
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

Reasons for censoring, n (%)

';'g“'Pf'?er'B'°N.Te°h COVvID- 13 (0.2) NA 542,601 (43.3) NA 983,542 (28.0) NA
vaccine received

Unvaccinated received Pfizer

or non-Pfizer COVID-19 NA 0 NA 290 (<0.01) NA 11,222 (0.30)

vaccine

Death (any cause) <5 (NR) 0 9,997 (0.8) 6,842 (0.5) 59,164 (1.7) 545 (<0.01)

Exit from data source 6,702 (99.8) 0 699,665 (55.9) 1,794 (0.1) 2,472,188 (70.3) 900 (<0.01)

Eﬁi@hﬁg administrative end of 0 6,716 (100) 0 1,243,337 (99.3) 0 3,502,227 (99.6)

Matched pregnancy cohort, N 915 (100) 915 (100) 12,062 (100) 12,062 (100)
Person-months of follow-up
Median (Q1, Q3) (months) NA NA 18.1 (17.2,18.3) 13.5 (2.5, 18) 15.6 (11.9-17) 2.9 (1.2-12)
Min—max (months) NA NA 0.9-23.7 0-23.7 0.3-24.4 0-24.3

Reasons for censoring, n (%)

Non-Pfizer-BioNTech COVID- NA NA 2,706 (22.4) NA

19 vaccine received 12 (1.3)

Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA NA NA 403 (44.0) NA 8,746 (72.5)

vaccine

Death (any cause) NA NA 0 0 <5 (NR) <5 (NR)

Exit from data source NA NA 903 (98.7) 512 (56) 9,355 (77.6) 3,314 (27.5)

Reached a;imlnlstratlve end of NA NA 0 0 0 0
ollow up

Matched pregnancy pre-

COVID-19 cohort, N NA NA 1,603 (100) 2,385 (100) NA NA
Person-months of follow-up NA NA NA NA
Median (Q1, Q3) (months) NA NA 18.0 (16.2-18.2) 23.7 (18.1-30.1) NA NA
Min—max (months) NA NA 0.6-23.7 2.8-36.2 NA NA

Reasons for censoring, n (%) NA NA NA NA
I;lon-Pfi;er-Biol\l.Tech COVID- NA NA 18 (1.10) NA NA

9 vaccine received
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Table 5.

PART 1 (SEE PART 2 BELOW)

Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated cohorts by data
source (not considering censoring of the pair)

Pedianet PHARMO NHR
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA NA 0 NA NA
vaccine
Death (any cause) NA NA 0 <5 (NR) NA NA
Exit from data source NA NA 1,585 (98.9) <5 (NR) NA NA
]Ij{eached administrative end of NA NA 0 2,380 (99.8) NA NA
ollow up

:‘:":;z':f‘:‘lp’eg"a"cy CoviD-19 NA NA 1,182 (100) 1,182 (100) 11,601 (100) 11,601 (100)
Person-months of follow-up NA NA
Median (Q1, Q3) (months) NA NA 18 (16.70-18.3) 12.60 (11.70-17.9) | 15.80 (11.0-17.1) 11.4 (10.0-13.2)
Min—max (months) NA NA 1-23.7 3.50-24.1 0.30-24.1 0.90-24.2

Reasons for censoring, n (%) NA NA
l1\ls<))n-Pfi'zer-Biol\l.Tech COVID- NA NA 9(0.8) 2,796 (24.1)

vaccine received

Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA NA 763 (64.6) 10,420 (89.8)
vaccine
Death (any cause) NA NA 0 0(0) <5 (NR) 0
Exit from data source® NA NA 1,173 (99.2) <5 (NR) 8,804 (75.9) 14 (0.1)
]I:{eached administrative end of NA NA 0 417 (35.3) 0 1,167 (10.1)
ollow up
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Table 5.

source (not considering censoring of the pair)
PART 2 (SEE PART 1 ABOVE)

Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated main cohorts by data

EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

Main matched cohort, N 674,523 674,523 3,231,245 3,231,245 2,786,479 2,786,479

Person-months of follow-up

Median (Q1, Q3) (months) 17.2 (9.7, 19.0) 1.0 (0.2, 12.6) 12.6 (7.6, 18.1) 1.0 (0.3, 12.0) 16.5 (10.8, 19.7) 3.1(0.6, 14.3)

Min—max (months) 0-24.5 0-24.5 0-24.4 0-24.4 0-25.1 0-24.9
Reasons for censoring, n (%)

Non-Pfizer-BioNTech COVID- | 195 934 (28 g) NA 1,361,279 (42.1) NA 429,893 (15.4) NA

19 vaccine received

Unvaccinated received Pfizer

or non-Pfizer COVID-19 471,719 (69.90) NA 2,261,157 (70.0) NA 1,601,333 (57.5)

vaccine

Death (any cause) 13,012 (1.90) 3,316 (0.50) 53,853 (1.7) 37,062 (1.1) 20,780 (0.70) 6,892 (0.20)

Exit from data source® 467,581 (69.30) 199,488 (29.60) 33,355 (1.0) 109,460 (3.4) 2,335,806 (83.80) | 1,178,254 (42.30)

E‘ﬁg\j’hjg administrative end of 0 0 1,782,758 (55.2) | 823,566 (25.5) 0 0
I\Nllatched pre-COVID-19 cohort, NA NA 3,231,401 6,462,763 3,196,603 (100.00) | 6,178,292 (100.00)

Person-months of follow-up NA NA

Median (Q1, Q3) (months) NA NA 12.6 (7.6-18.1) 11.8 (6.6-18.7) |16.50 (10.90-19.70 )| 11.90 (7-19.10)

Min—max (months) NA NA 0-24.4 0-24.1 0-25.10 0-24.10
Reasons for censoring, n (%)

Non-Pfl_zer-BloNTech COVID- NA NA 1,361,323 (42.1) NA 505,443 (15.80)

19 vaccine received

Unvaccinated received Pfizer NA NA NA 0

or non-Pfizer COVID-19 0(0)

vaccine

Death (any cause) NA NA 53,867 (1.7) 100,871 (1.6) 27,644 (0.90) 11,121 (0.20)

Exit from data source?® NA NA 33,358 (1.0) 87,585 (1.4) 2,663,516 (83.30) 120,652 (2)

Eﬁi@hﬁg administrative end of NA NA 1782,853 (55.2) | 6,274,307 (97.1) 0 (0) 6,046,519 (97.90)
Matched -COVID-19 cohort, N NA NA 3,105,356 3,105,356 2,768,115 2,768,115

Person-months of follow-up NA NA

Median (Q1, Q3) (months) NA NA 14.5 (7.5, 18.2) 6.7 (5.6, 8.4) 17.2 (11.3,19.7) 7.2(5.9,10.6)

Min—max (months) NA NA 0-24.1 0-12.1 0-24.10 0-12.10
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Table 5.

PART 2 (SEE PART 1 ABOVE)

@ Pﬁzer

Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated main cohorts by data
source (not considering censoring of the pair)

EpiChron

SIDIAP

CPRD Aurum

Vaccinated

Unvaccinated

Vaccinated

Unvaccinated

Vaccinated

Unvaccinated

Reasons for censoring, n (%)

19 vaccine received

Non-Pflzer-B'loNTech. COVID- NA NA 1,353,395 (43.6) NA 465,593 (16.80)
19 vaccine received
Unvaccinated received Pfizer NA NA
or non-Pfizer COVID-19 NA 4,947 (0.2) 27,713 (1)
vaccine
Death (any cause) NA NA 50,896 (1.6) 46,116 (1.5) 22,022 (0.80) 13,597 (0.50)
Exit from data source® NA NA 32,680 (1.1) 24,964 (0.8) 2,280,500 (82.40) 98,509 (3.60)
Eﬁi@hﬁs administrative end of NA NA 1,668,385 (53.7) | 3,029,329 (97.6) 0(0) 2,628,296 (94.90)
Matched pregnancy cohort, 974 (100) 974 (100) 10,212 (100) 10,212 (100) 2,533 (100) 2,533 (100)
N
Person-months of follow-up
Median (Q1, Q3) (months) 16.6 (13.8, 17.7) 25(1.1,6.5) 22.3 (13.0, 23.0) 4.5 (1.4, 22.0) 18.1 (9.9, 19.3) 4.6 (1.6, 15.5)
Min—max (months) 5.1-23.8 0-23.8 0.5-30.1 0-30.1 0.5-24.8 0-24.5
Reasons for censoring, n
(%)
Non-Pfizer-BioNTech
COVID-19 vaccine received 235 (24.1) NA 2,420 (23.7) NA 504 (19.9) NA
Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA 763 (78.3) NA 6,257 (61.3) NA 1,658 (65.5)
vaccine
Death (any cause) 0 0 <5 (NR) <5 (NR) 0 <5 (NR)
Exit from data source® 739 (75.9) 211 (21.7) 7,791 (76.3) 3,953 (38.7) 2,029 (80.1) 873(34.5)
Reached administrative end 0 0 0 0 0 0
of follow up
Matched pregnancy pre-
COVID-19 cohort, N NA NA 10,272 20,510 5,842 7,325
Person-months of follow-up NA NA
Median (Q1, Q3) (months) NA NA 22.3 (13.10-23.0) 23.5(16.9-28.9) 16.8 (9-18.9) 20.4 (18.4-30.5)
Min—max (months) NA NA 0.5-30.1 0.2-36.2 0.8-24.6 0.5-36.2
Reasons for censoring, n (%) NA NA
Non-Pfizer-BioNTech COVID- NA NA 2,426 (23.6) 1,182 (20.2)
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Table 5. Cohort follow-up and reasons for censoring for the matched vaccinated and unvaccinated main cohorts by data

source (not considering censoring of the pair)
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EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated
Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA NA 17 (0.1) 63 (0.9)
vaccine
Death (any cause) NA NA <5 (NR) 5 (<0.01) <5 (NR) <5 (NR)
Exit from data source® NA NA 7,845 (76.4) 377 (1.8) 4,659 (79.8) 639 (8.7)
]I:{eached administrative end of NA NA 0 20,111 (98.1) 0 6,619 (90.4)
ollow up
Matched pregnancy COVID-19 NA NA 10,009 10,009 3,865 3,865
cohort, N
Person-months of follow-up NA NA
Median (Q1, Q3) (months) NA NA 22.3 (13.2-23.0) 11.6 (10.2-13.8) 17.0 (9.1-19.0) 11.7 (9.4-12.7)
Min—max (months) NA NA 0.5-30.0 0.4-24.0 0.9-24.1 0.2-24.1
Reasons for censoring, n (%) NA NA
';'g”'Pﬁ.zer'Bio'\'.TeCh COVID- NA NA 2,367 (23.6) 806 (20.9)
vaccine received
Unvaccinated received Pfizer
or non-Pfizer COVID-19 NA NA NA 8,284 (82.8) 3,027 (78.3)
vaccine
Death (any cause) NA NA <5 (NR) <5 (NR) 0 0
Exit from data source® NA NA 7,641 (76.3) 118 (1.20) 3,059 (79.1) 332 (8.6)
]Ij{eached administrative end of NA NA 0 1,606 (16.0) 0 506 (13.1)
ollow up

8Administrative end of follow-up or death (except SIDIAP); NA not applicable; NR: not reportable (due to masking)
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10.1.3. SCRI population

Individuals included the SCRI analyses comprised those with an event in the post-
vaccination risk or control period for the specific AESI, who had been vaccinated, and had at
least one day of follow-up in both the risk and control periods. Most outcomes were
infrequent and the main reason for non-inclusion in the SCRI analyses was because the
AESI occurred outside of the risk or control periods, particularly the AESIs with shorter risk
windows (Appendix Table 3).

10.2. Descriptive data
10.2.1. Patterns of Pfizer-BioNTech COVID-19 vaccine use in all vaccinated individuals

Among the 12,398,589 individuals who received a first dose of the Pfizer-BioNTech COVID-
19 vaccine, 84.9% received a second dose of the same vaccine, but with variation between
data sources. This was highest in the two Spanish data sources >90%, and lower in
Pedianet (85.4%), PHARMO (76.2%), NHR, (76.7%) and CPRD Aurum (89.4%). In the
majority of individuals who received a second dose, it was received within 6 weeks (60.8%),
but, again with variation between data sources. In Pedianet 97.3% received their second
dose within 6 weeks (median 3.14 weeks), in PHARMO, this was 84.7% (median 5 weeks),
in NHR this was 70.3% (median 6 weeks), in SIDIAP this was 92.7% (median 3 weeks), in
EpiChron this was 91.5% (median 3 weeks) and in CPRD Aurum this was only 6.1%
(median: 10.7 weeks). Overall, 34.8% of those with a first dose, also had a third dose and
the median delay between dose 2 and 3 was 21.4 weeks in Pedianet, 26 weeks in
PHARMO, 26 weeks in NHR, 31 weeks in SIDIAP, 29.7 weeks in EpiChron and 27 weeks in
CPRD Aurum. Only 9% of those with a first dose also received a fourth dose of Pfizer-
BioNTech during the follow-up period and 0.1% a fifth dose. The delay between the third
and fourth doses was > 40 weeks in all data sources, except in CPRD Aurum where it was
25.7 weeks.

10.2.2. Main matched vaccinated and unvaccinated cohorts

The baseline characteristics, comorbidities and comedications in the matched vaccinated
and unvaccinated cohorts of are summarised in Table 6, Appendix Table 4 and Appendix
Table 5, respectively.

The median age of the matched vaccinated and unvaccinated cohorts was lowest in
Pedianet (10 years) and highest in PHARMO (48 years). The first dose of Pfizer-BioNTech
COVID-19 vaccine was most frequently received in the second quarter of 2021 in all data
sources, except in the paediatric data source, Pedianet. Young children were included the
vaccination programmes later and therefore the first dose was more frequently received in
Q1 2022 in Pedianet. The absolute standardised difference (ASD) for age was 0.26 in
Pedianet, due to tight age range. In the two Spanish data sources, vaccinated individuals
had a higher primary care utilisation than unvaccinated individuals, with an ASD in EpiChron
of 0.26, in SIDIAP 0.20. In PHARMO primary care utilisation was slightly higher in
vaccinated individuals compared to unvaccinated. In NHR and Pedianet, primary care
utilisation was balanced between vaccinated and unvaccinated individuals. Hospitalisations
remain balanced between vaccinated and unvaccinated individuals in all data sources. The
most frequent comorbidities in the 10 years prior to time zero were cardiovascular, chronic
respiratory disease, and connective tissue disease, followed by hypertension and
immunocompromising conditions. The Charlson Comorbidity Index Score showed that >80%
of the included individuals had a score of 0 or 1. The individuals were about equally
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distributed between scores 0, 1, or 21 condition in the CDC risk score, except in EpiChron
where more than 50% had zero conditions. Antibiotics as well as NSAIDs and analgesics,
were most frequently used in the year prior to time zero followed by psychotropics.
Vaccination with other vaccines in the year prior to time zero was high in Pedianet,
especially for polio, pneumococcal and varicella vaccines. In other data sources, where the
population was older, influenza vaccination was most frequent in the year prior to time zero.
Baseline comorbidities and comedications were well balanced between the vaccinated and
unvaccinated cohorts with all ASDs being <0.1, except in the Pedianet cohorts, where HPV
vaccination was higher in the vaccinated cohort (13.78%) than in the unvaccinated cohort
(9.86%), with an ASD of 0.12.
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Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 1: (SEE PART 2 BELOW)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

Pedianet PHARMO NHR
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD
Total, N 10,497 10,497 1,222,612 1,222,612 3,571,573 3,571,573
Demographics
Age (years) 0.07 <0.01 <0.01
Mean (SD) 9.40 (2.48) 9.22 (2.44) 47.70 (21.65) 47.67 (21.64) 46.94 (21.06) 46.88 (21.06)
Median (Q1, Q3) 10(7,12) 10 (7,11) 48 (29, 68) 48 (29, 68) 47 (29, 64) 47 (29, 64)
Age groups (years), n (%) 0.26 0.06 0.10
0-1 0(0) 0(0) 6 (<0.01) 6 (< 0.01) 5(<0.01) <5 (NR)
2-4 17 (0.16) 269 (2.56) 104 (0.01) 303 (0.02) 6 (< 0.01) 214 (0.01)
5-11 7,733 (73.67) 8,237 (78.47) 12,028 (0.98) 16,471 (1.35) 10,273 (0.29) 37,252 (1.04)
12-15 2,747 (26.17) 1,991 (18.97) 69,883 (5.72) 66,072 (5.40) 209,731 (5.87) 194,275 (5.44)
16-17 0 0 42,388 (3.47) 41,817 (3.42) 119,254 (3.34) 119,712 (3.35)
18-29 0 0 183,550 (15.01) 183,392 (15) 576,162 (16.13) | 563,398 (15.77)
30-39 0 0 167,187 (13.67) | 167,256 (13.68) 487,407 (13.65) | 489,822 (13.71)
40-49 0 0 167,952 (13.74) | 167,905 (13.73) 514,522 (14.41) | 514,006 (14.39)
50-59 0 0 199,258 (16.30) | 194,879 (15.94) 548,876 (15.37) | 549,715 (15.39)
60-64 0 0 12,984 (1.06) 19,553 (1.60) 242,706 (6.80) 248,745 (6.96)
65-69 0 0 99,372 (8.13) 97,787 (8.00) 240,209 (6.73) 235,242 (6.59)
70-79 0 0 188,140 (15.39) | 189,721 (15.52) 409,877 (11.48) | 409,654 (11.47)
80+ 0 0 79,760 (6.52) 77,450 (6.33) 212,545 (5.95) 209,534 (5.87)
Female, n (%) 5,153 (49.09) 5,153 (49.09) [<0.01] 623,879 (51.03) | 623,879 (51.03) [<0.01[1,771,150 (49.59) 1,771,150 (49.59) |<0.01
Sggg'is(ﬁ/%ed 151055 0 0 <0.01| 344,937 (28.21) | 344,836 (28.20) |<0.01|1,016,437 (28.46)| 1,013,560 (28.38)|<0.01
Pregnancy status, n (%) <0.01 <0.01 <0.01
First trimester 0 0 297 (32.49) 286 (31.29) 3,863 (32.35) 3,562 (29.57)
Second trimester 0 0 358 (39.17) 310 (33.92) 4,310 (36.09) 3,623 (29.24)
Third trimester 0 0 256 (28.01) 308 (33.70) 3,757 (31.46) 4,724 (39.21)
Unknown 0 0 <5 (NR) 10 (1.09) 12 (0.10) 239 (1.98)
Date of vaccination or
matching, n (%) <0.01 <0.01 <0.01
1 Oct-31 Dec 2020 0(<0.01) 0(<0.01) <5 (NR) <5 (NR) 10,461 (0.29) 10,461 (0.29)
1 Jan—31 March 2021 <5 (NR) <5 (NR) 128,010 (10.47) | 128,010 (10.47) 498,323 (13.95) | 498,323 (13.95)
1 Apr=30 Jun 2021 197 (1.88) 197 (1.88) 615,260 (50.32) | 615,260 (50.32) 1,675,622 (46.92)| 1,675,622 (46.92)
1 Jul-30 Sep 2021 1,665 (15.86) 1,665 (15.86) 362,482 (29.65) | 362,482 (29.65) 1,233,990 (34.55) | 1,233,990 (34.55)
1 Oct—31 Dec 2021 3,315 (31.58) 3,315 (31.58) 61,579 (5.04) 61,579 (5.04) 109,804 (3.07) 109,804 (3.07)
1 Jan—31 Mar 2022 5,114 (48.72) 5,114 (48.72) 39,462 (3.23) 39,462 (3.23) 34,057 (0.95) 34,057 (0.95)
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Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 1: (SEE PART 2 BELOW)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

Pedianet PHARMO NHR
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD
1 Apr=30 Jun 2022 137 (1.31) 137 (1.31) 4,273 (0.35) 4,273 (0.35) 6,265 (0.18) 6,265 (0.18)
1 Jul-30 Sep 2022 54 (0.51) 54 (0.51) 3,425 (0.28) 3,425 (0.28) 1,960 (0.05) 1,960 (0.05)
1 Oct—31 Dec 2022 14 (0.13) 14 (0.13) 8,118 (0.66) 8,118 (0.66) 1,091 (0.03) 1,091 (0.03)
Personal lifestyle
characteristics
Smoking status NA 0.12 NA
Never NA NA 31,547 (2.58) 25,578 (2.09) NA NA
Former NA NA 56,834 (4.65) 53,437 (4.37) NA NA
Current NA NA 101,982 (8.34) 82,870 (6.78) NA NA
Never or former NA NA 130,632 (10.68) 98,751 (8.08) NA NA
Unknown NA NA 901,617 (73.75) | 961,976 (78.68) NA NA
BMI, n (%)* 0.04 0.12 <0.01
Unknown 2,794 (26.62) 2,967 (28.27) 899,949 (73.61) | 961,207 (78.62) 3,671,573 (100) | 3,571,573 (100)
Underweight (BMI 6,091 (58.03) | 6,012 (57.27) 8,757 (0.72) 8,225 (0.67) 0(0) 0(0)
<20kg/m?) ’ ) ’ ) ’ ) ’ )
’;‘;’g’;‘;’m‘“ﬁ‘;'ght (BMI20to | 4 596 (12.35) | 1,222 (11.64) 75498 (6.18) | 60,904 (4.98) 0(0) 0(0)
Sgg&‘é";‘g;‘t (BMI 25 to 265 (2.52) 246 (2.34) 138,796 (11.35) | 109,565 (8.96) 0(0) 0(0)
Obese (BMI 230kg/m?) 51 (0.49) 50 (0.48) 99,612 (8.15) 82,711 (6.77) 0(0) 0(0)
Obesity diagnosis or 578 (5.51) 514 (4.90) |0.03| 30,728 (2.51) 29,569 (2.42) |0.01| 143,578 (4.02) | 121,344 (3.40) |0.03
obesity surgery
Healthcare utilisation
Hospitalisations, n (%) 0.01 NA <0.01
0 10,112 (96.33) 10,118 (96.39) NA NA 3,208,303 (89.83) | 3,210,358 (89.89)
1 297 (2.83) 281 (2.68) NA NA 257,861 (7.22) 258,492 (7.24)
2+ 88 (0.84) 98 (0.93) NA NA 105,409 (2.95) 102,723 (2.88)
Emergency department
visits, n (%) 0.01 NA NA
0 9,262 (88.23) 9,281 (88.42) NA NA NA NA
1 976 (9.30) 967 (9.21) NA NA NA NA
2+ 259 (2.47) 249 (2.37) NA NA NA NA
I(Do/:;nary care utilisation, n 0.04 0.35 0.08
0 1,294 (12.33) 1,428 (13.60) 382,935 (31.32) | 591,521 (48.38) 507,495 (14.21) | 608,405 (17.03)
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Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 1: (SEE PART 2 BELOW)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

Pedianet PHARMO NHR
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD

1 1,744 (16.61) 1,722 (16.40) 166,906 (13.65) | 124,819 (10.21) 366,151 (10.25) | 379,229 (10.62)

2+ 7,459 (71.06) 7,347 (69.99) 672,771 (55.03) | 506,272 (41.41) 2,697,927 (75.54) 2,583,939 (72.35)
Cancer screening, n (%) NA NA NA

0 NA NA NA NA NA NA

1 NA NA NA NA NA NA

2+ NA NA NA NA NA NA
COVID-19 tests, n (%) 0.09 NA <0.01

0 2,967 (28.27) 3,338 (31.80) NA NA 3,500,660 (98.01) | 3,500,413 (98.01)

1-2 6,489 (61.82) 6,272 (59.75) NA NA 70,911 (1.99) 71,159 (1.99)

3-4 956 (9.11) 813 (7.75) NA NA <5 (NR) <5 (NR)

5+ 85 (0.81) 74 (0.70) NA NA 0 (0) 0 (0)

ASD: absolute standardised difference; BMI: body mass index; NR: not reportable; NA: not available

* No child-specific BMI algorithm was applied.
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Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 2: (SEE PART 1 ABOVE)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD
Total, N 674,523 674,523 3,231,245 3,231,245 2,786,479 2,786,479
Demographics
Age (years) <0.01 <0.01 0
Mean (SD) 46.70 (23.09) 46.61 (23.06) 46.09 (23.19) 46.03 (23.18) 35.21 (20.42) 35.14 (20.45)
Median (Q1, Q3) 46 (29, 67) 46 (29, 67) 45 (28, 60) 45 (28, 61) 31 (19, 47) 31 (19, 47)
Age groups (years), n (%) 0.06 0.07 0.09
0-1 0(0) 0(0) <5 (NR) <5 (NR) <5 (NR) <5 (NR)
2-4 0(0) 1,154 (0.17) 13 (< 0.01) 6,286 (0.19) 121 (<0.01) 4,419 (0.16)
5-11 49,157 (7.29) 49,845 (7.39) 191,419 (5.92) 206,978 (6.41) 123,192 (4.42) 162,615 (5.84)
12-15 33,028 (4.90) 32,281 (4.79) 199,206 (6.16) 184,050 (5.70) 309,531 (11.11) | 280,760 (10.08)
16-17 15,607 (2.31) 15,103 (2.24) 99,475 (3.08) 91,218 (2.82) 165,370 (5.93) 164,510 (5.90)
[731896-731899] | [719464-719467]
18-29 72,110 (10.69) 71,776 (10.64) 358,900 (11.11) | 361,126 (11.18) (126.27-26.27)) (125.82-25.82))
30-39 81,104 (12.02) 81,619 (12.10) 415,476 (12.86) | 417,230 (12.91) 581,571 (20.87) | 577,395 (20.72)
40-49 129,245 (19.16) | 129,541 (19.20) 623,021 (19.28) | 624,642 (19.33) 242,404 (8.70) 244,338 (8.77)
50-59 108,428 (16.07) | 106,859 (15.84) 526,198 (16.28) | 517,508 (16.02) 207,998 (7.46) 209,565 (7.52)
60-64 10,529 (1.56) 10,997 (1.63) 42,063 (1.30) 46,403 (1.44) 85,135 (3.06) 87,867 (3.15)
65-69 27,293 (4.05) 29,665 (4.40) 45,876 (1.42) 51,538 (1.59) 71,552 (2.57) 72,281 (2.59)
70-79 86,261 (12.79) 86,148 (12.77) 407,788 (12.62) | 411,645 (12.74) 148,864 (5.34) 150,065 (5.39)
80+ 61,761 (9.16) 59,535 (8.83) 321,808 (9.96) 312,617 (9.67) 118,841 (4.26) 113,196 (4.06)
Female, n (%) 348,758 (51.70) | 348,758 (51.70) 1,677,695 (51.92)[ 1,677,695 (51.92)| 0 [1,420,960 (50.99)|1,420,960 (50.99)| O
Sggg'is(i‘/f’fd 151055 | 185542 (27.51) | 185,543 (27.51) 930,462 (28.80) | 929,648 (28.77) | 0 | 970,961 (34.85) | 968,792 (34.77) | ©
Pregnancy status, n (%) <0.01 0.01 0.01

[931-934] ([36.77-

First trimester 263 (26.95) 265 (27.18) 3,516 (34.44) | 3,278 (32.11) 36.89) 709 (28.00)
Second trimester 418 (42.83) 386 (39.59) 3,781(37.04) | 3,428 (33.58) 875 (34.56) 832 (32.86)
Third trimester 294 (30.12) 318 (32.62) 2,896 (28.37) | 3,371 (33.02) 722 (28.52) 967 (38.19)
Unknown <5 (NR) 6 (0.62) 15 (0.15) 132 (1.29) <5 (NR) 24 (0.95)

PFIZER CONFIDENTIAL

CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template




090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021

BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine)

10 September 2025

Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 2: (SEE PART 1 ABOVE)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD
Date of vaccination or 0 0 0
matching, n (%)
1 Oct=31 Dec 2020 1,918 (0.28) 1,918 (0.28) 4,972 (0.15) 4,972 (0.15) 95,443 (3.43) 95,443 (3.43)
1 Jan—31 March 2021 89,982 (13.34) | 89,982 (13.34) 428,778 (13.27) | 428,778 (13.27) 845,679 (30.35) | 845,679 (30.35)
1 Apr—30 Jun 2021 325,968 (48.33) | 325,968 (48.33) 1,642,173 (50.82) | 1,642,173 (50.82) 888,909 (31.90) | 888,909 (31.90)
1 Jul-30 Sep 2021 193,460 (28.68) | 193,460 (28.68) 876,188 (27.12) | 876,188 (27.12) 382,858 (13.74) | 382,858 (13.74)
1 Oct=-31 Dec 2021 37,816 (5.61) 37,816 (5.61) 171,527 (5.31) | 171,527 (5.31) 335,469 (12.04) | 335,469 (12.04)
1 Jan—31 Mar 2022 22,750 (3.37) | 22,750 (3.37) 92,435 (2.86) 92,435 (2.86) 94,329 (3.39) 94,329 (3.39)
1 Apr—30 Jun 2022 1,677 (0.25) 1,677 (0.25) 8,310 (0.26) 8,310 (0.26) 109,343 (3.92) | 109,343 (3.92)
1 Jul-30 Sep 2022 673 (0.10) 673 (0.10) 4,223 (0.13) 4,223 (0.13) 25,777 (0.93) | 25,777 (0.93)
1 Oct-31 Dec 2022 279 (0.04) 279 (0.04) 2,639 (0.08) 2,639 (0.08) 8,672 (0.31) 8,672 (0.31)

Personal lifestyle

characteristics

Smoking status 0.03 0.01 0.03
Never 12,051 (1.79) 10,138 (1.50) 0 (0) 0 (0) 0(0) 0(0)

Former 0(0) 0(0) 65,814 (2.04) | 64,245 (1.99) 0(0) 0 (0)
Current 38,169 (5.66) 36,051 (5.34) 222,565 (6.89) 226,159 (7) 741,974 (26.63) | 772,750 (27.73)
Never or former 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Unknown 624,303 (92.55) | 628,334 (93.15) 2,942,866 (91.08) 2,940,841 (91.01) 2,044,505 (73.37)| 2,013,729 (72.27)

BMI, n (%)* 0.04 0.01 0.10
Unknown 542,412 (80.41) | 551,018 (81.69) 2,494,896 (77.21)| 2,505,059 (77.53) 1,545,883 (55.48) | 1,674,175 (60.08)
E;gfg”/’:’ﬂ?ht (BMI 28,882 (4.28) | 26,521 (3.93) 175,259 (5.42) | 173,116 (5.36) 153,360 (5.50) | 150,943 (5.42)
’;‘ggf;'m"‘;?'ght (BMI20to | 39473 (5.85) | 34,834 (5.16) 179,580 (5.56) | 176,398 (5.46) 410,749 (14.74) | 365,014 (13.10)
Sgg&‘gﬁr‘g;‘t (BMI25to 36,551 (5.42) | 34,723 (5.15) 216,433 (6.70) | 213,960 (6.62) 361,396 (12.97) | 319,310 (11.46)
Obese (BMI =30kg/m?) 27,205 (4.03) | 27,427 (4.07) 165,077 (5.11) | 162,712 (5.04) 315,091 (11.31) | 277,037 (9.94)
Obesity diagnosis or 38,036 (5.64) 38,840 (5.76) |<0.01| 487,939 (15.10) | 492,328 (15.24) |<0.01] 140,139 (5.03) | 132,714 (4.76) |0.01
obesity surgery

Healthcare utilisation

Hospitalisations, n (%) 0.01 0.01 0.01
0 629,314 (93.30) | 630,565 (93.48) 2,982,787 (92.31)| 2,981,326 (92.27) 2,745,520 (98.53) | 2,743,696 (98.46)

1 36,668 (5.44) 34,832 (5.16) 194,512 (6.02) | 192,004 (5.94) 33,097 (1.19) 33,619 (1.21)
2+ 8,541 (1.27) 9,126 (1.35) 53,046 (1.67) 57,915 (1.79) 7,862 (0.28) 9,164 (0.33)
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Table 6.

@ Pﬁzer

differences (ASDs) for the matched vaccinated and unvaccinated cohorts by data source
Part 2: (SEE PART 1 ABOVE)

Baseline demographics, lifestyle variables and healthcare resource utilisation with absolute standardised

EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD Vaccinated Unvaccinated |ASD

Emergency department
Visits, n (%) 0.03 NA 0.02

0 552,432 (81.90) | 558,305 (82.77) NA NA 2,493,512 (89.49) 2,503,778 (89.85)

1 84,814 (12.57) 79,072 (11.72) NA NA 221,212 (7.94) 207,731 (7.45)

2+ 37,277 (5.53) 37,146 (5.51) NA NA 71,755 (2.58) 74,970 (2.69)
E:/ri;nary care utilisation, n 0.26 0.20 016

0

0 86,183 (12.78) 151,435 (22.45) 416,183 (12.88) | 650,167 (20.12) 878,359 (31.52) [1,088,125 (39.05)

1 52,914 (7.84) 50,378 (7.47) 241,525 (7 .47) 234,419 (7.25) 400,922 (14.39) | 371,706 (13.34)

2+ 535,426 (79.38) | 472,710 (70.08) 2,573,537 (79.65) | 2,346,659 (72.62) 1,507,198 (54.09) | 1,326,648 (47.61)
Cancer screening, n (%) NA NA 0.04

0 NA NA NA NA 2,531,721 (90.86) | 2,565,181 (92.06)

1 NA NA NA NA 213,579 (7.66) 186,854 (6.71)

2+ NA NA NA NA 41,179 (1.48) 34,444 (1.24)
COVID-19 tests, n (%) 0.09 0.01 0.18

0

484,678 (71.85)

510,572 (75.69)

2,240,432 (69.34)

2,253,608 (69.74)

1,752,681 (62.90)

1,977,740 (70.98)

1-2 189,845 (28.15) | 163,951 (24.31) 731,283 (22.63) | 722,192 (22.35) 807,830 (28.99) | 651,788 (23.39)
34 0(0) 0(0) 171,282 (5.30) | 168,530 (5.22) 145,590 (5.22) | 109,904 (3.94)
5+ 0(0) 0(0) 88,248 (2.73) 86,915(2.69) 80,378 (2.88) | 47,047 (1.69)

ASD: absolute standardised difference; NR: not reportable; Vac: vaccinated cohort; Unvac: unvaccinated cohort; NA: not available
* No child-specific BMI algorithm was applied
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10.2.3. Historical control cohort

Demographic characteristics of the matched vaccinated and historical control cohorts are
listed in Standalone Section 15.

10.2.4. SCRI

Demographic characteristics of the cases included in the SCRI study cohorts are listed in
Standalone Section 15.

10.2.5. Matched vaccinated and unvaccinated pregnancy cohorts

For the matched pregnancy analysis cohort, baseline characteristics, pregnancy history,
comorbidities and comedications are summarised in Appendix Table 6, Appendix Table

7, Appendix Table 8 and Appendix Table 9, respectively. No pregnancies were observed
in Pedianet as this is a paediatric data source. Pregnant women were mostly vaccinated
in Q3 2021 except in CPRD Aurum in Q2 2021 with similar numbers in their first, second
and third trimesters.

The median age of the matched vaccinated and unvaccinated pregnancy cohorts was
between 31 and 34 years. Smoking status and BMI during pregnancy were not well
recorded in the available healthcare records and were mostly unknown. In PHARMO,
vaccinated pregnant women had more primary care visits than the matched
unvaccinated pregnant women in the year prior to time zero (ASD: 0.28). In the other
data sources, primary care utilisation was balanced between the vaccinated and
unvaccinated cohorts. The number of hospitalisations in the year prior to time zero was
balanced between the matched vaccinated and unvaccinated pregnancy cohorts in all
data sources. Trimester of pregnancy was not balanced in any of the data sources, with
more women in their second trimester in the vaccinated cohort compared with the
unvaccinated cohort. Few women had a history of pregnancy complications in prior
pregnancies, with a balanced between the matched vaccinated and unvaccinated
cohorts, although the absolute rates of spontaneous abortion and prior caesarean
section was highly variable between data sources. There were fewer than 2% of multiple
pregnancies. History of caesarean sections was highest in EpiChron, NHR and CPRD
Aurum. The data for gravidity seem to suggest that most pregnancies were first
pregnancies, except for CPRD Aurum, which may be due to misclassification.

The rates of comorbidities were very low, and distributions were balanced between the
cohorts (Appendix Table 8). Cardiovascular and chronic respiratory diseases were the
most frequent comorbidities, followed by history of allergies, connective tissue disease
and immunocompromising conditions. This latter result could be due to the use of
steroids, which are indicated for foetal lung maturation during pregnancies at risk of
premature delivery. Antibiotics, NSAIDs and analgesics, were most frequently used in
the year prior to time zero followed by psychotropics. The frequencies of comorbidities
and medication use were balanced between vaccinated and unvaccinated pregnant
women in all data sources.

Use of other vaccinations was relatively high in the Spanish data sources, CPRD Aurum
and NHR. In PHARMO only influenza vaccines could be assessed. There was significant
heterogeneity between data sources, probably based on maternal immunisation
practices. Comedications and vaccines were balanced between vaccinated and
unvaccinated pregnant women.
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10.3. Outcome data

A total of 37 AESIs (sudden death could not be assessed accurately) with varying risk
windows were assessed in this study (Table 2).

10.4. Main outcomes

An overview of the number of events, PY and incidence rates in the matched vaccinated
and unvaccinated cohorts, as well propensity score adjusted HRs and RDs by data
source for all 20 of the selected AESIs are summarised in Table 7. A summary of these
data for the other AESIs can be found in Appendix Table 10.
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Table 7.

adjusted hazard ratio (HR) and rate difference (RD) by data source

@ Pfizer

Summary of number of events, person-years (PY), and incidence rates for each of the core AESI in the vaccinated and unvaccinated cohorts and the

Vaccinated Unvaccinated
f\dverse event of special Events PY Incidence rate (95% |Events PY Incidence rate (95% Adjusted HR® Adjusted RD®
interest (n) Cl) (n) Cl)
/Autoimmune diseases
Idiopathic thrombocytopenia
Pedianet 0 1,009 0 (0, 36.56) 0 1,009 NE NE NR (NR, NR)
PHARMO <5 NR 0.18 (0.02, 0.67) <5 NR 0.37 (0.14, 0.98) 0.40 (0.07, 2.18) NR (NR, NR)
NHR 23 237,527.10 0.97 (0.61, 1.45) 37 237,463.60 1.56 (0.89, 2.74) 0.62 (0.31, 1.24) -0.06 (-0.16, 0.05)
EpiChron <5 NR 0.88 (0.24, 2.25) 8 45,611.70 1.75 (0.62, 4.96) 0.48 (0.11, 2.04) -0.10 (-0.35, 0.15)
SIDIAP 29 236,132.10 1.23 (0.82, 1.76) 29 236,122.40 1.23 (0.75, 2.01) 0.95 (0.51, 1.77) -0.01 (-0.09, 0.08)
CPRD Aurum 8 236,940.40 0.34 (0.15, 0.67) 7 236,940.30 0.30 (0.13, 0.68) 1.14 (0.39, 3.35) 0.01 (-0.03, 0.04)
Thrombosis thrombo-
cytopenia syndrome
Pedianet 0 395.60 0 (0, 93.25) 0 395.60 NE NE NR (NR, NR)
PHARMO <5 NR 0.23 (0.01, 1.29) 0 43,189.50 NE NE NR (NR, NR)
NHR 11 114,883.60 0.96 (0.48, 1.71) 9 114,878.90 0.78 (0.32, 1.92) 1.22 (0.42, 3.58) 0.01 (-0.03, 0.04)
EpiChron <5 NR 0.99 (0.12, 3.57) <5 NR 1.48 (0.48, 4.59) 0.57 (0.09, 3.43) NR (NR, NR)
SIDIAP 10 102,777.70 0.97 (0.47, 1.79) 8 102,776 0.78 (0.36, 1.69) 1.59 (0.59, 4.26) 0.02 (-0.02, 0.06)
CPRD Aurum 0 97,332.20 0 (0, 0.38) 0 97,332.20 NE NE NR (NR, NR)
Myositis
Pedianet 0 6,654.30 0 (0, 5.54) 0 6,654.30 NE NE NR (NR, NR)
PHARMO <5 NR 0.06 (0.02, 0.16) <5 NR 0.02 (0, 0.11) 2.86 (0.32, 25.73) NR (NR, NR)
NHR 156 786,184 1.98 (1.69, 2.32) 129 | 785,495.40 1.64 (1.28, 2.11) 1.21(0.90, 1.64) 0.31 (-0.28, 0.90)
EpiChron 7 228,391.20 0.31(0.12, 0.63) 5 228,391.30 0.22 (0.09, 0.53) 1.23 (0.39, 3.89) 0.05 (-0.21, 0.31)
SIDIAP 177 1,036,534.50 1.71 (1.47, 1.98) 171 1,036,317 1.65 (1.36, 2.01) 0.97 (0.76, 1.25) 0.01 (-0.43, 0.45)
CPRD Aurum 33 [1,158,054.10 0.28 (0.20, 0.40) 35 [1,158,046.10 0.30 (0.20, 0.45) 0.89 (0.53, 1.50) -0.01 (-0.17, 0.15)
Cardiovascular system
IAcute cardiovascular injury including microangiopathy
Pedianet 22 6,609.30 33.29 (20.86, 50.40) 20 6,608.60 30.26 (18.72, 48.92) 1.11(0.59, 2.11) 3.26 (-16.73, 23.24)
PHARMO 10,759 | 612,629.90 175';3728(1)%’32' 6,249 | 614,895.60 |101.63 (98.34, 105.03)| 1.55 (1.49, 1.61) | 61.06 (56.33, 65.79)
287.51 (283.82, 255.73 (249.95,
NHR 23,150 | 805,183 291.24) 17,115 | 669,264.10 261.64) 1.13 (1.10, 1.16) 40.28 (33.09, 47.47)
EpiChron 2,420 | 224,759.20 107'16172(52?'42' 2159 | 224,481.80 | 96.18 (90.13, 102.63) | 1.05(0.97,1.13) | 7.04 (-0.64, 14.71)
SIDIAP 16,601 |1,019,100.80 162?((5)5(14%())'43’ 13,011 | 989,885.80 131 .;1;4(2)%?.03, 1.27 (1.23, 1.30) 40.45 (36.18, 44.72)
CPRD Aurum 4,350 [1,149,560.50| 37.84 (36.72, 38.98) | 3,557 |1,148,967.50| 30.96 (29.62, 32.35) 1.16 (1.10, 1.22) 5.92 (4.16, 7.69)
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Table 7.

adjusted hazard ratio (HR) and rate difference (RD) by data source

@ Pfizer

Summary of number of events, person-years (PY), and incidence rates for each of the core AESI in the vaccinated and unvaccinated cohorts and the

Vaccinated Unvaccinated
f\dverse event of special Events PY Incidence rate (95% |Events PY Incidence rate (95% Adjusted HR® Adjusted RD®
interest (n) Cl) (n) Cl)
Arrhythmia
Pedianet 18 6,618.60 27.20 (16.12, 42.98) 19 6,617.60 28.71 (17.50, 47.10) 0.96 (0.49, 1.90) -0.93 (-19.98, 18.12)
PHARMO 8,130 617,811 131 '15:?4(14%?'75’ 4,693 619,512 75.75 (72.93, 78.68) 1.55 (1.48, 1.62) 45.11 (40.98, 49.23)
NHR 18,588 | 806,420 230'25??3%%'20’ 14,630 | 699,399.20 209'£f4(§g‘;'°6’ 110 (1.07,1.14) | 27.67 (21.22, 34.13)
EpiChron 1,848 225,660 81.89 (78.20, 85.71) | 1,560 | 225,499.70 | 69.18 (64.11, 74.65) 1.10 (1.01, 1.20) 6.26 (-0.39, 12.90)
SIDIAP 13,475 |1,023,160.80 131'1733(5?'49' 10,601 | 999,018.10 106'1139(1221)’"06' 126(1.22,1.30) | 32.21 (28.36, 36.05)
CPRD Aurum 2,766 [1,153,067.80| 23.99 (23.10, 24.90) | 2,199 [1,152,728.80| 19.08 (18.08, 20.13) 1.18 (1.10, 1.26) 4.42 (3.06, 5.79)
Heart failure
Pedianet 0 6,654.30 0 (0, 5.54) 0 6,654.30 NE NE NR (NR, NR)
PHARMO 1,752 | 630,623.80 | 27.78 (26.50, 29.11) | 1,203 | 630,916.60 | 19.07 (17.64, 20.61) 1.34 (1.23, 1.47) 8.27 (6.32, 10.21)
NHR 3,892 | 795,644.50 | 48.92(47.39,50.48) | 4,673 | 763,414.80 | 61.21 (58.29, 64.28) 0.79 (0.75, 0.84) -12.07 (-15.76, -8.39)
EpiChron 886 | 227,405.60 | 38.96 (36.44,41.61) | 972 | 227,145.30 | 42.79 (38.71, 47.30) 0.86 (0.76, 0.97) -5.31 (-10.43, -0.18)
SIDIAP 5,124 [1,032,288.90| 49.64 (48.29, 51.02) | 4,366 |1,022,305.90| 42.71 (40.73, 44.78) 1.31 (1.24, 1.38) 14.82 (12.41, 17.24)
CPRD Aurum 710 [1,156,913.60 6.14 (5.69, 6.61) 787 [1,156,636.50 6.80 (6.19, 7.48) 0.86 (0.76, 0.97) -0.47 (-1.24, 0.30)
Stress cardiomyopathy
Pedianet 0 6,654.30 0 (0, 5.54) 0 6,654.30 NE NE NR (NR, NR)
PHARMO 8 633,498.20 0.13 (0.05, 0.25) 8 633,500.70 0.13 (0.05, 0.32) 0.97 (0.30, 3.14) <0.01(-0.14, 0.13)
NHR <5 NR 0.05 (0.01, 0.13) <5 NR 0.05 (0.01, 0.24) 0.99 (0.16, 6.20) 0.02 (-0.04, 0.08)
EpiChron 6 228,394.70 0.26 (0.10, 0.57) 6 228,393.90 0.26 (0.09, 0.74) 0.90 (0.24, 3.33) -0.06 (-0.36, 0.24)
SIDIAP 44 11,036,706.40| 0.42(0.31, 0.57) 39 [1,036,590.80| 0.38 (0.23, 0.63) 1.19 (0.67, 2.13) 0.06 (-0.19, 0.31)
CPRD Aurum 9 1,158,129.40 0.08 (0.04, 0.15) <5 NR 0.03 (0.01, 0.08) 3 (0.81, 11.15) 0.05 (-0.01, 0.11)
Coronary artery disease
Pedianet 0 6,654.30 0 (0, 5.54) 0 6,654.30 NE NE NR (NR, NR)
PHARMO 2,050 | 629,441.20 | 32.57 (31.17,34.01) | 1,281 | 629,877.20 | 20.34 (18.88, 21.91) 1.48 (1.35, 1.61) 10.47 (8.44, 12.51)
NHR 5,672 | 801,645.80 | 70.75(68.92, 72.62) | 5,048 | 751,073.30 | 67.21 (64.22, 70.34) 1.06 (1, 1.11) 5.79 (2.07, 9.52)
EpiChron 323 227,915.30 | 14.17 (12.67, 15.80) 382 227,825.70 | 16.77 (14.27,19.70) 0.81 (0.66, 0.98) -0.99 (-3.96, 1.97)
SIDIAP 2,106 [1,034,981.60| 20.35(19.49, 21.24) | 1,717 [1,031,304.40| 16.65 (15.44, 17.95) 1.25 (1.14, 1.36) 4.66 (3.14, 6.17)
CPRD Aurum 953 [1,156,054.60 8.24 (7.73, 8.78) 772 [1,155,917.10 6.68 (6, 7.44) 1.19 (1.05, 1.34) 0.90 (0.05, 1.75)
Myocarditis (1-21 days)
Pedianet 0 538.60 0 (0, 68.49) 0 538.60 NE NE NR (NR, NR)
PHARMO 12 58,621.60 2.05 (1.06, 3.58) 8 58,621.80 1.36 (0.68, 2.73) 1.29 (0.52, 3.20) 0.03 (-0.06, 0.11)
NHR 17 148,726.70 1.14 (0.67, 1.83) 19 148,712.50 1.28 (0.73, 2.23) 0.89 (0.43, 1.86) -0.01 (-0.06, 0.05)
EpiChron <5 NR 1.13 (0.23, 3.31) <5 NR 0.38 (0.05, 2.68) 2.79 (0.29, 26.88) NR (NR, NR)
SIDIAP 9 136,030 0.66 (0.30, 1.26) 7 136,028.90 0.51 (0.25, 1.08) 1.31(0.48, 3.54) 0.01 (-0.02, 0.05)
CPRD Aurum 12 131,251.20 0.91 (0.47, 1.60) <5 NR 0.30 (0.11, 0.81) 2.89 (0.92,9.02) 0.03 (< 0.01, 0.07)
Pericarditis (1—21 days)
Pedianet <5 NR 18.55 (0.47, 103.38) 0 539 NE NE NR (NR, NR)
PHARMO <5 NR 0.34 (0.04, 1.23) 0 58,635 NE NE NR (NR, NR)
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Table 7.

adjusted hazard ratio (HR) and rate difference (RD) by data source

@ Pfizer

Summary of number of events, person-years (PY), and incidence rates for each of the core AESI in the vaccinated and unvaccinated cohorts and the

Vaccinated Unvaccinated
f\dverse event of special Events PY Incidence rate (95% |Events PY Incidence rate (95% Adjusted HR® Adjusted RD®
interest (n) Cl) (n) Cl)
NHR 55 148,660.10 3.70 (2.79, 4.82) 36 148,631 2.42 (1.60, 3.67) 1.52 (0.93, 2.48) 0.08 (< 0.01,0.16)
EpiChron 7 26,471.40 2.64 (1.06, 5.45) 8 26,471.30 3.02 (1.07, 8.55) 0.89 (0.24, 3.21) -0.07 (-0.29, 0.15)
SIDIAP 46 135,949.30 3.38 (2.48, 4.51) 32 135,943.40 2.35(1.48, 3.75) 1.44 (0.81, 2.54) 0.06 (-0.03, 0.15)
CPRD Aurum 23 131,235.70 1.75 (1.11,2.63) 13 131,235.80 0.99 (0.51,1.91) 1.62 (0.74, 3.52) 0.04 (-0.02, 0.10)
Myocarditis or pericarditis (1-21 days)
Pedianet <5 NR 18.57 (0.47, 103.49) 0 538.40 NE NE NR (NR, NR)
PHARMO 14 58,619.80 2.39 (1.31,4.01) 8 58,620 1.36 (0.68, 2.73) 1.53 (0.64, 3.68) 0.04 (-0.04, 0.13)
NHR 70 148,624.10 4.71 (3.67, 5.95) 49 148,583.30 3.30 (2.31,4.71) 1.42 (0.93, 2.18) 0.09 (-0.01, 0.18)
EpiChron 10 26,470.10 3.78 (1.81, 6.95) 9 26,470.10 3.40 (1.32, 8.79) 1.11 (0.36, 3.48) -0.02 (-0.26, 0.22)
SIDIAP 53 135,936.20 3.90 (2.92, 5.10) 38 135,929.70 2.80 (1.85, 4.22) 1.41 (0.84, 2.34) 0.07 (-0.02, 0.17)
CPRD Aurum 34 131,224.60 2.59 (1.79, 3.62) 16 131,225.10 1.22 (0.69, 2.17) 1.99 (1.02, 3.91) 0.07 (0.01, 0.14)
Circulatory system
Coagulation disorders:
thromboembolism
Pedianet 0 699.50 0 (0, 52.74) 0 699.50 NE NE NR (NR, NR)
PHARMO 269 75,418.10 | 35.67 (31.53, 40.19) 245 75,418.30 | 32.49 (28.11, 37.54) 0.99 (0.82, 1.19) -0.06 (-0.56, 0.44)
NHR 1,178 | 179,265.20 | 65.71 (62.01,69.58) | 1,306 | 177,862.30 | 73.43 (68.28, 78.96) 0.89 (0.81, 0.98) -0.58 (-1.09, -0.06)
EpiChron 198 32,849.80 | 60.27 (52.17, 69.28) 252 32,844.90 | 76.72 (64.82,90.82) 0.76 (0.61, 0.94) -1.56 (-2.90, -0.22)
SIDIAP 818 169,821.90 | 48.17 (44.92,51.59) | 1,069 | 169,509.70 | 63.06 (58.21, 68.32) 0.82 (0.74, 0.91) -0.77 (-1.25, -0.30)
CPRD Aurum 265 167,818.60 | 15.79 (13.95, 17.81) 326 167,813.50 | 19.43 (17.06, 22.12) 0.77 (0.64, 0.91) -0.35 (-0.59, -0.11)
Single organ cutaneous
vasculitis
Pedianet 0 700.50 0 (0, 52.66) 0 700.50 NE NE NR (NR, NR)
PHARMO <5 NR 0.13(0,0.73) <5 NR 0.40 (0.13, 1.23) 0.40 (0.04, 3.83) NR (NR, NR)
NHR 16 182,763.10 0.88 (0.50, 1.42) 15 182,744.50 0.82 (0.38,1.78) 1.06 (0.42, 2.64) 0.01 (-0.05, 0.07)
EpiChron <5 NR 0.60 (0.07, 2.17) 0 33,217.60 NE NE NR (NR, NR)
SIDIAP <5 NR 0.17 (0.04, 0.51) <5 NR 0.17 (0.06, 0.54) 1.13 (0.22, 5.69) < 0.01 (-0.02, 0.03)
CPRD Aurum <5 NR 0.06 (0, 0.33) <5 NR 0.24 (0.09, 0.63) 0.21 (0.02, 1.92) NR (NR, NR)
Cerebral venous sinus
thrombosis
Pedianet 0 700.50 0 (0, 52.66) 0 700.50 NE NE NR (NR, NR)
PHARMO <5 NR 0.13 (0, 0.73) <5 NR 0.40 (0.06, 2.81) 0.32 (0.02, 5.11) NR (NR, NR)
NHR 8 182,791 0.44 (0.19, 0.86) <5 NR 0.05 (0.01, 0.39) 8.01 (1, 64.03) 0 (0, NR)
EpiChron <5 NR 0.30 (0.01, 1.68) 0 33,217.10 NE NE NR (NR, NR)
SIDIAP <5 NR 0.12 (0.01, 0.42) 7 171,801.50 0.41 (0.16, 1.03) 0.32 (0.06, 1.75) NR (NR, NR)
CPRD Aurum <5 NR 0.12 (0.01, 0.43) 5 168,407.80 0.30 (0.12, 0.71) 0.39 (0.07, 1.99) 0 (0, NR)
Hepato-gastrointestinal and renal system
Glomerulonephritis
Pedianet 0 3,696.40 0(0,9.98) 0 3,696.40 NE NE NR (NR, NR)
PHARMO 40 382,678.90 1.05 (0.75, 1.42) 53 382,676.80 1.38 (0.94, 2.04) 0.66 (0.39, 1.12) -0.29 (-0.67, 0.08)
NHR 92 526,171.70 1.75 (1.41,2.14) 109 | 525,586.70 2.07 (1.57,2.75) 0.85 (0.60, 1.21) -0.18 (-0.57, 0.20)
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Table 7.

adjusted hazard ratio (HR) and rate difference (RD) by data source

@ Pfizer

Summary of number of events, person-years (PY), and incidence rates for each of the core AESI in the vaccinated and unvaccinated cohorts and the

Vaccinated Unvaccinated
f\dverse event of special Events PY Incidence rate (95% |Events PY Incidence rate (95% Adjusted HR® Adjusted RD®
interest (n) Cl) (n) Cl)
EpiChron 18 | 140,087.90 1.28 (0.76, 2.03) 31 140,080.50 2.21(1.32,3.71) 0.55 (0.27, 1.10) 0.07 (-0.33, 0.48)
SIDIAP 163 | 693,708.70 2.35 (2, 2.74) 154 | 693,439.10 2.22 (1.77, 2.79) 1.16 (0.88, 1.52) 0.20 (-0.09, 0.49)
CPRD Aurum 62 | 734,439.10 0.84 (0.65, 1.08) 47 | 734,438.30 0.64 (0.45, 0.90) 1.26 (0.83, 1.92) 0.07 (-0.09, 0.22)
Skin and mucous membrane
bone and joints
Erythema multiforme
Pedianet 0 1,008.80 0 (0, 36.57) 0 1,008.80 NE NE NR (NR, NR)
PHARMO <5 NR 0.37 (0.10, 0.94) <5 NR 0.28 (0.09, 0.86) 1.44 (0.32, 6.46) 0.02 (-0.03, 0.07)
NHR <5 NR 0.13(0.03, 0.37) 9 237,590.40 0.38 (0.16, 0.88) 0.33 (0.08, 1.37) -0.03 (-0.08, 0.01)
EpiChron <5 NR 0.66 (0.14, 1.92) <5 NR 0.22 (0.03, 1.56) 2.87 (0.29, 28.09) NR (NR, NR)
SIDIAP 17 | 236,174.10 0.72 (0.42, 1.15) 12 | 236,166.80 0.51(0.24, 1.05) 1.34 (0.56, 3.23) 0.01 (-0.05, 0.07)
CPRD Aurum 7 236,948.40 0.30 (0.12, 0.61) 12 | 236,947.90 0.51(0.27, 0.93) 0.52 (0.20, 1.38) -0.03 (-0.07, 0.02)
Reproductive system
Secondary amenorrhoea
Pedianet <5 NR 5.33 (0.65, 19.27) <5 NR 2.67 (0.38, 18.93) NA NA
PHARMO 0 122,666.40 0(0, 0.30) 0 122,666.40 NE NE NR (NR, NR)
NHR 137 | 155,531.60 | 8.81(7.40, 10.41) 132 | 155,405.80 | 8.49 (6.63, 10.88) 1.03 (0.77, 1.39) -0.27 (-1.71,1.17)
EpiChron 5 45,485.20 1.10 (0.36, 2.57) 5 45,484.50 1.10 (0.46, 2.64) 0.85 (0.25, 2.95) 0.01(-0.73, 0.75)
SIDIAP 1,812 | 216,311.50 | 83.77 (79.96, 87.72) | 1,601 | 215,746.40 | 74.21 (69.53, 79.20) 1.04 (0.96, 1.13) 2.16 (-1.12, 5.45)
CPRD Aurum 2,382 | 264,299.30 | 90.13 (86.54,93.82) | 1,636 | 264,376.70 | 61.88 (58.42, 65.55) 1.33 (1.24, 1.43) 9.75 (7.20, 12.30)
Hypermenorrhoea
Pedianet <5 NR 8.02 (1.65, 23.43) <5 NR 10.69 (3.22, 35.51) NA NA
PHARMO 1,639 | 119,566.20 137'1023(;2?'52' 990 | 119,678.70 | 82.72(77.01,88.86) | 1.46 (1.34,1.59) | 21.41 (16.74, 26.09)
182.19 (175.42, 174.05 (165.12,
NHR 2,731 | 149,898.30 189.15) 2,568 | 147,543.60 183.47) 1.05 (0.98, 1.12) 6.72 (0.29, 13.15)
EpiChron 903 | 43,827.30 206'2149(';%'81’ 531 | 4387560 | 121 '1055(;%;'83' 150(1.32,1.72) | 34.66 (24.51, 44.82)
135.32 (130.44, 109.67 (103.90,
SIDIAP 2,906 | 214,757.80 140.33) 2,345 | 213,824.40 115.76) 1.13 (1.06, 1.21) 9.15 (5.10, 13.20)
CPRD Aurum 3,622 | 261,586.80 138';‘?3(_2)%?'99' 2,891 | 261,501.80 110'15155(_1%?'91' 118 (1.12,124) | 11.54 (8.18, 14.91)
Other
Anaphylaxis®
Pedianet 0 28.70 0 (0, 3.67) 0 28.70 NE NE NR (NR, NR)
PHARMO <5 NR 0.01 (0, 0.05) <5 NR 0.01 (0, 0.06) 0.87 (0.05, 13.97) NR (NR, NR)
NHR 63 9,736 0.18 (0.14, 0.23) <5 NR 0.04 (0.01, 0.14) 15.54 (5.66, 42.71) NA
EpiChron <5 NR 0.04 (0.02, 0.13) <5 NR 0.04 (0.01, 0.14) 0.97 (0.20, 4.83) NA
SIDIAP 6 8,796.40 0.02 (0.01, 0.04) 0 8,796.50 NE NE NR (NR, NR)
CPRD Aurum 10 7,585.20 0.04 (0.02, 0.07) 6 7,585.20 0.02 (0.01, 0.05) 1.53 (0.56, 4.23) NA
Multisystem inflammatory syndrome
Pedianet 0 [ 1,009 0 (0, 36.56) 0 | 1009 | NE NE NR (NR, NR)
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Table 7.

adjusted hazard ratio (HR) and rate difference (RD) by data source

@ Pfizer

Summary of number of events, person-years (PY), and incidence rates for each of the core AESI in the vaccinated and unvaccinated cohorts and the

Vaccinated Unvaccinated
f\dverse event of special Events PY Incidence rate (95% |Events PY Incidence rate (95% Adjusted HR® Adjusted RD®
interest (n) Cl) (n) Cl)
PHARMO <5 NR 0.18 (0.02, 0.67) <5 NR 0.09 (0.01, 0.65) 1.77 (0.16, 19.51) NR (NR, NR)
NHR 185 | 237,306.80 7.80 (6.71,9) 220 | 237,115 | 9.66 (7.94, 11.75) 0.80 (0.63,1.02) | -0.20 (-0.46, 0.07)
EpiChron 17 | 4560210 | 3.73 (2.17, 5.97) 6 | 4560240 | 1.32(0.52,3.31) 2.70 (0.94, 7.74) 0.24 (-0.05, 0.53)
SIDIAP 13| 236,184.50 | 0.55 (0.29, 0.94) 34 | 236,182 1.44 (0.87, 2.38) 0.48 (0.23,1.02) | -0.08 (-0.16, 0.01)
CPRD Aurum <5 NR 0.17 (0.05, 0.43) <5 NR 0.08 (0.02,0.34) | 2.80 (0.51, 15.38) 0(0, NR)
Death (any causes)
Pedianet <5 NR 1.50 (0.04, 8.37) 0 | 6,654.80 NE NE NR (NR, NR)
PHARMO 3,613 | 635,840.40 | 56.82 (54.98, 58.71) | 4,897 | 635,077.60 | 77.11 (74.12,80.22) | _0.64 (0.61,0.67) |-20.15 (-23.79, -16.51)
NHR 6,907 | 79422020 | 86.97 (84.93,89.04) | 14,059 | 787,968.30 178'?53(;;?'17' 0.48 (0.46,0.50) |-85.34 (-91.65, -79.02)
EpiChron 1513 | 229,849.20 | 65.83 (62.55, 69.23) | 2,472 | 228,830.50 108'?35(1?);'13' 0.58 (0.53, 0.63) |-35.94 (-43.64, -28.23)
SIDIAP 8,005 |1,046,913.60| 76.46 (74.80, 78.16) | 20,375 |1,039,227.90 196'2(?0(;51’;'42' 0.63 (0.61,0.65) |-41.92 (-46.38, -37.45)
CPRD Aurum 1,714 |1,162,095.60] 14.75 (14.06, 15.46) | 5,570 |1,158,683.20| 48.07 (46.31,49.90) | _0.29 (0.27, 0.31) | -24.77 (-26.52, -23.02)

NA: not available; NE: not estimated; NR: not reportable due to obligation to mask number of events when less than 5.
a see Section 9.9.2.1; ® as the risk window for anaphylaxis was one day, the prevalence was calculated per 10,000 persons and prevalence ratios are provided.
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10.4.1. Outcomes that are identified risks in risk management plan or discussed by
the PRAC

In this report, AESIs were pre-classified as identified risks in the Pfizer-BioNTech COVID-19
vaccine risk management plan (RMP) (anaphylaxis and myocarditis/pericarditis), followed by
those that were discussed as safety signals by the Pharmacovigilance Risk Assessment
Committee (PRAC)"" as well as cardiovascular and circulatory AESI and death. Together we
call these core AESI, they are followed by other AESI, that were also identified by the Safety
Platform for Emergency Vaccines (SPEAC). The results for the pregnancy outcomes are
described in the last section of the main results. Identified risks in Pfizer-BioNTech risk
management plan.

The identified risks in the RMP are anaphylaxis, myocarditis and pericarditis. Incidence rates
were not established for anaphylaxis because the risk window was one day. Instead,
prevalence rates and prevalence ratios (PR) are provided. The rates of myocarditis,
pericarditis and myocarditis or pericarditis by quarter from Q1 2018 to Q4 2022 by data
source showed a peak incidence each winter in EpiChron and SIDIAP (Figure 3).

10.4.1.1.1. Anaphylaxis

Prevalence rates of anaphylaxis were very low but were highest in the vaccinated cohort in
NHR (0.18/10,000 PY) (Table 7).

The propensity score adjusted PRs for anaphylaxis in the primary analysis were elevated in
NHR and CPRD Aurum but with wide 95% Cls (Table 7). The results of the SCRI and
historical cohort analyses showed substantial heterogeneity between data sources, and
therefore the pooled estimates should be interpreted with caution (Figure 2). The results for
the other sensitivity analyses in the matched cohort did not differ from the result for the
pooled main analysis, but also should be interpreted with caution, since there was
substantial heterogeneity, and mostly based on NHR data.

There were more events identified in the SCRI analyses, which was conducted in the
unmatched vaccinated cohort during post-vaccination risk and control windows, and these
analyses showed an elevated pooled IRR with large heterogeneity but consistent elevations
of rates. (Standalone section 15): in CPRD IRR was 5.09, 95% CI 2.60-9.99, in EpiChron
5.38, (95% CI: 2.48-11.66), in PHARMO: 3.06, (95% CI: 0.39-24.13), and in SIDIAP
IRR=7.66, (95% CI: 3.88-15.13).

The results for the stratified analyses in the matched cohort by data source (Appendix
Figure 1) show that almost all cases in NHR occurred in females, 62 out of the 63 cases
occurred in individuals who were frail or had comorbidities, who had been targeted first with
COVID-19 vaccination. The pooled adjusted PRs for anaphylaxis were higher in
immunocompromised individuals: PR= 10.44 (95% CI: 0.01-7759.39), with very wide
confidence intervals and heterogeneity.
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Figure 2. Pooled analyses for anaphylaxis in the overall, SCRI, and historical
cohorts and sensitivity analyses

Unvaccinated Adjusted PR
n(P) n(P) (95% CI) ; [12
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO =5 (0.01) =5 (0.01) 0.87 (0.05,13.97)
NHR 63 (0.18) <5 (0.01) 15.54 (5.66, 42.71) —_———
EpiChran =5 (0.04) =5 (0.04) 0.97 (0.20, 4.83)
SIDIAP 5 (0.02) 0 (NE) NE
CPRD Aurum 10 (0.04) 6 (0.02) 1.53 (0.56, 4.23) =
Poaled [75-81] [9-18] 252 (0.27, 23.28):[0.79] L]
SCRI
Pooled SCRI [126-129] 298 7.60(3.71,15.94);[0.79] —a—

Histarical

Pooled pre-COV [18-21] [8-14]  4.48(0.22, 91.45);[0.38] i

Pooled COVID 79 [3-12]  9.22(1.22 69.69);[0.19] i

Sensitivity

Health contact* [47-53] [4-16] 2.35(0.19, 28.77);[0.73] i

2 doses [93-99] [10-22] 356 (0.64, 19.84); [0.76] i
T T T T T T T 1
0.20 050 075 1.0 20 5.00 10.00 25.00
Adjusted PR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.1.2. Myocarditis, pericarditis and myocarditis or pericarditis (21 days)

Age standardised incidence rates of myocarditis, pericarditis, and myocarditis or pericarditis
in unvaccinated individuals are presented in Figure 3. A seasonal pattern was observed,
except in 2020/2021. The rates varied between data sources, based on the type of
healthcare setting in which events could be identified and the age of the cohorts (lowest in
Pedianet and CPRD Aurum). In PHARMO, the International Classification of Primary Care
(ICPC) codes in the GP data source could not distinguish between myocarditis and
pericarditis, which is why the incidence of myocarditis was relatively high in this data source
and pericarditis low. Pericarditis could be identified in hospital data, but these data were not
available for the whole population, which is why the risk for pericarditis in PHARMO was
relatively low. The cumulative incidence curves for these outcomes showed an increased
cumulative incidence in the vaccinated cohorts (Appendix Figure 2, Appendix Figure 3,
Appendix Figure 4).

The pooled adjusted HR in the main matched cohort analysis showed a slightly elevated risk
for myocarditis alone within 21 days of time zero (Figure 4). The pooled adjusted HRs for
the comparisons with the historical cohorts showed an increased risk, which was higher in
the comparisons with the pre-COVID-19 historical cohorts than with the COVID-19 period
historical cohorts. When the cohort was restricted to individuals with at least two vaccine
doses, the pooled HRs for risk of myocarditis increased as this analysis also included events
occurring with 21 days of dose 2. The stratified analyses of the matched cohort analysis
showed that the HR for myocarditis within 1-21 days of time zero for the matched vaccinated
and unvaccinated cohorts were consistently higher in males (pooled adjusted HR: 1.80 95%
Cl: 0.88-3.66) than females (0.83, 95% CI: 0.28-2.49). (Post hoc pooling analysis). The HRs
varied by age in individual data sources but not so much in the pooled HR. The direct effect
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analysis of the vaccine resulted in a pooled HR of 1.43, 95% CI: 0.67-3.07. No adjusted HRs
were available for the pregnant women sub-cohort.

The pooled adjusted HR for pericarditis in the main matched cohort within 21 days of time
zero showed an elevation of risk (Figure 4). When the analyses were restricted to
individuals with at least two doses, the pooled HR for risk of pericarditis within 21 days after
dose 1 increased from 1.46 (95% CI: 1.13-1.87) to 1.57 (95% CI: 1.48-1.66), showing the
effect of dose 2. Restriction of the cohort to those without healthcare contact in the 7 days
before time zero also resulted in an increased HR (2.19, 95% ClI: 1.71-2.80). The subgroup
analyses within 21 days after time zero are shown in Appendix Figure 6. The patterns
observed in the subgroups were heterogeneous across data sources. Pooled adjusted HRs
in these subgroup analyses showed a higher HR in males (HR=1.87, 95% CI: 0.99-3.53)
than females (HR=1.02, 95% CI 0.57-1.81) (Post hoc pooling analysis). The pooled HR was
highest in the age category 50-59 years (HR=2.44, 95% CIl 1.10-5.43) and elevated in both
males and females. The direct effect analysis of the vaccine resulted in a pooled HR of 1.51
(95% CI: 1.08-2.10) of pericarditis within 21 days. Estimates could not be produced for
pregnant women.

The pooled adjusted HR for myocarditis or pericarditis in the main matched cohort within 21
days of time zero showed an elevation of risk (HR=1.49, 95% CI: 1.22-1.81) (Figure 4).
When the analyses were restricted to individuals with at least two doses, the pooled HR for
risk of myocarditis or pericarditis within 21 days after dose 1 increased from 1.49 to 1.67
showing the effect of dose 2. Restriction of the cohort to those without healthcare contact in
the 7 days before time zero also resulted in an increased HR (1.86, 95% CI: 1.42-2.43).
Comparison with 2018/2019 historic controls showed an increase in HR, whereas
comparisons with controls in the COVID-19 period, showed a decrease in HR. The direct
effect analysis of the vaccine resulted in a pooled HR of 1.59 (95% CI: 1.09-2.30) (Post hoc
pooling analysis). The subgroup analyses within 21 days after time zero for myocarditis or
pericarditis are shown in Appendix Figure 7. The patterns observed in the subgroups were
heterogeneous across data sources. Pooled adjusted HRs in these subgroup analyses
showed a higher HR in males HR=1.99 (95% CI: 1.25-3.15) than females HR=0.96 (95% CI:
0.58-1.58). Subgroup analyses showed elevated risks in younger males, with a pooled HR
of 2.32 (95% CI: 1.74-3.10) in those aged 18-29 and 2.37 (95% CI: 0.31-18.14) in those
aged 30-39. (Post hoc pooling analysis). Estimates could not be produced for pregnant
women.

Pooled analysis for myocarditis or pericarditis using the self-controlled risk interval (SCRI)
design showed an IRR of 2.05 (95% CI: 0.8-5.27) in males aged 18-29 years for
myocarditis or pericarditis, and a pooled IRR of 1.18 (95% CI: 0.94-1.46) in females aged
18-29 years (Post hoc pooling analysis).

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 3
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q Pﬁzer
10 September 2025

Figure 3. Incidence rates by quarter from Q1 2018 to Q4 2022 for myocarditis, pericarditis and myocarditis, and
pericarditis in unvaccinated individuals, standardised to the age in the data source specific population in
2020, by data sources

Myocarditis Pericarditis
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Figure 3. Incidence rates by quarter from Q1 2018 to Q4 2022 for myocarditis, pericarditis and myocarditis, and
pericarditis in unvaccinated individuals, standardised to the age in the data source specific population in
2020, by data sources
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Figure 4.

@ Pﬁzer

Pooled analyses for myocarditis, pericarditis, and myocarditis or

pericarditis (21 days) in the main cohort, historical cohorts and
sensitivity analyses

Myocarditis (21 days)

Vaccinated Unvaccinated Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO 12 (2.085) 8(1.36) 1.29 (0.52, 3.20)
NHR 17 (1.14) 19 (1.28) 0.89 (0.43, 1.85) =
EpiChron =5(113) =5 (0.38) 279(0 .29, 26 88) -
SIDIAP 9 (0.66) 7(051) 1.31(0.48, 3.54) =
CPRD Aurum 12 (0.91) =5 (0.30) 2,80 (0.92,9.02) =
Pooled [51-54] [36-42] 1.32 (0,74, 2.34) ; [0] i
Historical
Pooled pre-COV 43 53 1,76 (1.31, 2.36) ; [0] ——
Pooled COVID 64 [38-41] 1.50 (0.83, 2.71); [0] L
Sensitivity
Health contact™ [33-29] [27-33]  1.26(0.57, 2.78);[0.08] L ]
2 doses [75-78] [42-48]  1.84(0.94, 3.59);[0.3] L
I T T T T T 1
0.20 0.50 075 10 15 20 5.00
Adjusted HR (35% CI)
Pericarditis (21 days)
Vaccinated  Unv o Adjusted HR
n (1-KM) n (1-KM) (95% CI); [12]
Matched cohort
Pedianat <5 (18.55) 0 (NE) NE
PHARMO =5 (0.34) 0(ME) NE
NHR 55 (3.70) 36 (2.42) 1.52 (0.93, 2.48) —_—
EpiChron 7 (264) 8(302) 089 (024, 321) =
SIDIAP 46 (3.28) 32 (2.35) 1.44 (0.81, 2.54)
CPRD Aurum 23 (1.75) 13 (0.99) 1.62 (0.74, 352) =
Pooled 134 39 1.46 (1,13, 1.87); [0] ——
Histarical
Pooled pre-COV [96-99] [143-146] 150 (0.66, 2.83); [0.37] i
Pooled COVID 160 137 1.18(0.81,1.72); 0] ——
Sensitivity
Health contact* 35 [41-44] 219(171,280);[0] ——
2 doses 180 113 1.57 (1.48, 1.66) ; [0] E 3
I T T T T T 1
0.20 0.50 075 10 15 20 5.00
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@ Pﬁzer

Figure 4. Pooled analyses for myocarditis, pericarditis, and myocarditis or
pericarditis (21 days) in the main cohort, historical cohorts and
sensitivity analyses

Myocarditis or pericarditis (21 days)

Maiched cohort

Pedianet

PHARMO

Vaccinated

n (1-KM or IR}

=5(18.57)

14 (2.39)

Unvaccinated

n (1-KM or IR}

0 (NE)}

8(1.36)

Adjusted HR or IRR
(95% CI) ; [12]

NE

153 (0.64, 3.68)

MNHR T0(4.71) 49 (3.30) 1.42(0.93 218) L E—
EpiChron 10(3.78) 9(3.40) 1.11(0.36, 3.48) -
SIDIAP 53(3.90) 38 (2.80) 1.41(0.84 2.34) T =
CPRD Aurum 34 (2.59) 16(1.22) 1.99(1.02 3.91) Lo
Pooled 181 120 1.49(1.22,1.681);[0] —i—
SCRI
Pooled SCRI [678-584] [418-424] 1.15(0.99, 1.34); [0] ——
Historical
Pooled pre-COV 136 186 1.73(0.83, 3.64); [0.44] B
FPooled COVID 218 169 1.29(0.89, 1.87),[0] ——
Sensitivity
Health contact* 130 [6E-69] 1.86 (1.42,2.43);[0] ——
2 doses 252 149 1.67 (1.36, 2.04); [0] ——
T T T T T T 1
0.20 0.50 0.75 1.0 15 20 5.00

Adjusted HR or IRR (85% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2. AESiIs identified as signals and assessed by the PRAC
10.4.1.2.1. Autoimmune diseases

The AESIs in this category are idiopathic thrombocytopenia (ITP), thrombosis
thrombocytopenia syndrome (TTS) and myositis.

The incidence rates for idiopathic thrombocytopenia, thrombosis thrombocytopenia
syndrome and myositis in unvaccinated comparator cohorts for 2018, 2019, 2020 and in
unvaccinated comparators after 2020, standardised to data source specific populations in
2020 by data sources, are shown in Figure 5. The incidence rates of each of these
conditions were very low, and show evidence of seasonal variation, with lowering in the
summer for ITP and TTS. This can be explained since viral infections are an important risk
factor, this is also demonstrated during the COVID-19 period. Myositis demonstrated a
smaller seasonal effect.
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Figure 5. Age-standardised incidence rates for autoimmune disease AESIs in
unvaccinated individuals, standardised to the data source specific
population in 2020, by data sources
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10.4.1.2.2. Idiopathic thrombocytopenia

ITP events within a 42-day-risk window were identified in all data sources, except in
Pedianet (Table 7). These events were very rare with fewer events in PHARMO and CPRD
Aurum (GP-based data sources) than in EpiChron, NHR, and SIDIAP, which had access to
hospital data. The adjusted pooled HRs for idiopathic thrombocytopenia within 42 days of
time zero in the main matched cohort consistently showed no elevated risk and the pooled
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adjusted hazard ratio was below 1. The cumulative risk curves showed no differences
between the vaccinated and unvaccinated cohorts (Appendix Figure 8).

The pooled adjusted HR was higher than 1 in the comparison with the matched COVID-19
(2020) period historical cohort. In contrast, the comparison with the pre-COVID-19 2018 and
2019 historical cohorts no increased risk was observed. The results of the analyses
restricted to those without healthcare contact 7 days prior to time zero or those who received
a second dose of Pfizer-BioNTech COVID-19 vaccine according to the recommendations at
that time, showed that the pooled adjusted HRs were consistent with the main results, with
an absence of association. Sub-cohort analyses could not be conducted in Pedianet,
PHARMO or EpiChron due to the absence or low number of events. The analyses in the
other data sources showed a consistent absence of an association for the different sub-
cohorts (Appendix Figure 9). No estimates could be obtained in the sub-cohort of pregnant
women.

The IRR for the pooled SCRI analyses that was conducted in the vaccinated population after
all doses was consistent with those in the main analysis, showing no elevated risk for ITP
following vaccination with the Pfizer-BioNTech COVID-19 vaccine (Figure 6). This was
consistent across subgroups and stratified analyses.

Figure 6. Pooled analyses for idiopathic thrombocytopenia in the overall, SCRI,
historical cohorts and sensitivity analyses

Vi ted Unw ted Adjusted HR or IRR
n{1KMorIR) n(1-KMorIR) (95% CI) ; [12]

Matched cohort

Pedianat 0 {NE) 0 {NE) NE

PHARMO <5 (0 18) <5 (0 37) 040 (0.07, 218)

NHR 23(0.97) a7 (1.56) 0.62(0.31,1.24) ]

EpiChron <5 (0.88) 2(1.75) 0.48 (0.11, 2.04)

SIDIAP 29 (123) 29 (123) 0.95 (051,177} =

CPRD Aurum 8(0.34) 7(0.30) 1.14 (0.39, 3.35) ]

Pooled [62-68] [82-85]  0.77(0.50,1.17);[0] —
SCRI

Pooled SCRI 272 [221-224]  0.81(0.76, 1.09);[0] ——
Historical

Pooled pre-COV [63-72] 148 103 (076, 138);[0] —a—

Pooled COVID [104-107] [F2-81  1.31(0.81,214);[0] —
Sensitivity

Health contact* [35-41] [48-52]  073(037,141);[0] i

2 doses [73-76] 94 0.77 (0.47,1.28); [0] ——

020 0.50 075 10 15 20 5.00
Adjusted HR or IRR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.3. Thrombosis thrombocytopenia syndrome

TTS was identified within 15 days after baseline. Although this event was not directly
discussed as a safety issue for the Pfizer-BioNTech COVID-19 vaccine, it is a special form
of ITP that was discussed extensively by the PRAC for adenovirus-based COVID-19
vaccines.
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Cumulative incidence curves for TTS in the main matched cohort showed no difference
between vaccinated and unvaccinated within the 15 days (Appendix Figure 10).

The main matched analysis did not show an association with TTS and the pooled adjusted
HR had wide confidence intervals. Sensitivity analyses showed that use of historical controls
and restriction to those without healthcare contact within 7 days of time zero increased the
pooled HR, but confidence intervals were very wide. The SCRI and 2-dose cohort analysis,
both showed no association (Figure 7). An isolated finding was observed for the SCRI
analysis in males 70-79 with a pooled IRR of 2.10, 95% CI: 2.03-2.16, based on results in
SIDIAP (IRR=2.09, 95% CI 0.56-7.80) and NHR IRR=2.10, 95% CI: 0.65-6.85) (Post hoc
pooling analysis).

Figure 7. Pooled analyses for thrombosis thrombocytopenia syndrome in the
overall, SCRI, historical cohorts and sensitivity analyses

d Unvaccinated Adjusted HR or IRR
n(1-KMorIR) n (1-KMor IR) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO <5 (0.23) 0 (NE) NE
NHR 11 (0.96) 9(0.78) 122 (0.42, 3.58) »
EpiChron =5(0.99) =5 (1.48) 0.57 (0.09, 3.43) =
SIDIAP 10 (0.97) 3(0.78) 1.59 (0.59, 4.26)
CPRD Aurum 0 (NE) 0 (NE) NE
Pooled [22-25] [18-21] 1.24 (0.44, 3.46); [0] ]
SCRI
Pooled SCRI [67-70] [54-57] 0.91 (0.60, 1.39); [0] ——

Historical

Pooled pre-COV [14-17] [19-22] 2.21(0.02,195.44) ;[0 i

Pooled COVID [29-32] [19-22] 1.73(0.60, 4.99); [0] i

Sensitivity

Health contact* " [2-8] 2.49(0.00, 6,408.19);[0.03] i

2 doses [32-38] [35-38] 0.89(0.23,3.39) ; [0.31] i
T T T T T T 1
0.20 050 075 10 15 20 5.00
Adjusted HR of IRR (95% C1)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.4. Myositis

The cumulative incidence for myositis within 365 days is presented in Appendix Figure 12.
No differences were observed, except in NHR where survival curves diverged at the end of
follow-up. As shown in Figure 8, the main matched analysis did not show an association
with myositis, the pooled adjusted HR (1.05, 95% CI: 0.86-1.29) had narrow confidence
intervals.

Sensitivity analyses showed that comparison with historical controls and restriction to those
without healthcare contact within 7 days of time zero only increased the pooled HR slightly.
The 2-dose cohort analyses showed no association (HR 1.08, 0.74-1.57) (Figure 8).

Subgroup analyses of the cohort showed some variability in estimates, but no clear patterns
or important elevations of risk (Appendix Figure 12). The pooled direct effect of the vaccine
on myositis was HR=1.02, 95% CI: 0.76- 1.39 (Post-hoc analysis).

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 :
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q P, ﬁze"
10 September 2025

Figure 8. Pooled analyses for myositis in the overall, historical cohorts and
sensitivity analyses

Vaccinated Unvaccinated Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO <5 (0.06) <5 (0.02) 2,86 (0.32, 25.73) -
NHR 156 (1.98) 129 (1.64) 1.21(0.90, 1.54) —
EpiChron 7(0.31) 5(0.22) 1.23 (0.39, 3.80) -
SIDIAP 177 (1.71) 171 (1.65) 0.97 (0.74, 1.25) . E—
CPRD Aurum 33(0.28) 35 (0.30) 0.89 (0.53, 1.50) =
Pooled [374-377) [341-344] .05 (0.86, 1.29) ; [0] ——
Historical
Pooled pre-COV 445 875 1.08 (0.93, 1.26); [0] ——
Pooled COVID 810 648 1.18(0.82, 1.70);[0.65] ——
Sensitivity
Health contact* [255-258] [226-232] 1.07 (0.81, 1.40); [0] ——
2 doses [235-238) [203-208]  1.08 (0.74, 1.57); [0.08] ——
I T T T T T 1
0.20 0.50 0.75 1.0 15 20 5.00

Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.5. Skin and mucous membranes bones and joints
The only AESI in this class that was discussed by the PRAC was erythema multiforme.
Figure 9 shows that the incidence rate of erythema multiforme in unvaccinated individuals is

very low and seems to have small spikes, corresponding with seasons, with wide confidence
intervals. The rates were lower from Q3 2020 to Q1 2021.
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Figure 9. Incidence rates by quarter from Q1 2018 to Q4 2022 for erythema
multiforme in unvaccinated individuals, standardised to the data source
specific population in 2020, by data sources

10.00

IR per 10,000 person-years
(log scale)

Year and quarter
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— PHARMO — EpiChron CPRD Aurum

Erythema multiforme events within 42 days following time zero were consistently very low,
with no events in Pedianet and <5 events in both cohorts in PHARMO and EpiChron and in
the vaccinated cohort in NHR (Table 7). The cumulative incidence curves showed in CPRD
Aurum and SIDIAP showed a steady increase in events during the 42 days risk window with
no differences between the vaccinated and unvaccinated cohorts (Appendix Figure 14).

The adjusted HRs for erythema multiforme in the main matched cohort analysis were
elevated in PHARMO, EpiChron and SIDIAP, with very wide 95% Cls due to low number of
events (Table 7). The highest adjusted HR was in EpiChron and the lowest in NHR. The
pooled HR was below 1 (Figure 10). The pooled HRs for both historical cohorts were
consistently below 1 similar to the pooled HR. The I? showed that there was little or
moderate heterogeneity between the results across the data sources although there was
large within-data source variance.

The pooled HRs for the sensitivity analyses in the main cohort analysis restricted to those
without recent healthcare contact and those with at least 2 doses of Pfizer-BioNTech
COVID-19 vaccine were consistent with the overall results showing no evidence of an
association. The comparisons of the adjusted HRs in the stratified analyses for age and
gender, showed some variation across different strata, but overall were consistent with
absence of an association (Appendix Figure 15). No estimate could be calculated for
pregnant women.
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Figure 10. Pooled analyses for erythema multiforme in the overall, historical
cohorts and sensitivity analyses

Vi d Unv d Adj d HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO =5 (0.37) =5 (0.28) 1.44 (0.32, 5.46) -
NHR <5 (0.13) 9(0.38) 0.33 (0.08,1.37) -
EpiChron =5 (0.66) =5 ({0.22) 2.87 (0.29, 28.09) =
SIDIAP 17 (0.72) 12 (0.51) 1.34 (0.56, 3.23) L
CPRD Aurum 7 (0.30) 12 (0.51) 0.52 (0.20,1.38) -
Pooled [27-36)] [35-41]  0.87 (0.35, 2.14);[0.24] i
Historical
Pooled pre-COV [38-41] 104 0.75(0.35,1.59); [0] i
Pooled COVID [47-50] [53-56] 0.94(0.32, 2.79):[0.35] L
Sensitivity
Health contact* [17-23] [18-24] 0.95(0.17,5.29);[0.47] i
2 doses [30-39] [44-47] 0.74 (0.36, 1.50); [0] L]

0.20 0.50

075 1.0 15 20 5.00
Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.6. Hepato-gastrointestinal and renal system

Glomerulonephritis is the only AESI in the hepato-gastrointestinal and renal system class
that was discussed by the PRAC.

The age-standardised incidence rates for glomerulonephritis in unvaccinated comparator
cohorts for 2018, 2019, 2020 and in unvaccinated comparators after 2020, standardised to
data source specific populations in 2020 are shown by data sources in Figure 11. Rates
vary by season, since infections are an important risk factor, and are highest in GP-based

data sources.
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Figure 11. Age-standardised Incidence rates for glomerulonephritis in unvaccinated
individuals, standardised to the data source specific population in 2020,
by data source
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For the main matched cohort analysis, the adjusted pooled HR showed an absence of an
association (all HRs below 1) except for SIDIAP and CPRD Aurum where the adjusted HRs
were above 1 but the 95% Cls included 1.

The cumulative incidence curves showed no differences between the vaccinated and
unvaccinated cohorts over the 180-day risk window (Appendix Figure 16). The adjusted
pooled HR was consistent with no increased risk of glomerulonephritis within 180 days of
time zero, with moderate heterogeneity between data sources (1?=0.51) (Figure 12). The
results of the sensitivity analyses consistently showed no association. Comparisons of the
HRs in the sub-cohorts and stratified analyses for age and gender in the other data sources
showed some age and gender variation, which was inconsistent across data sources
(Appendix Figure 17).

In SIDIAP there were <5 events in the pregnant vaccinated and unvaccinated cohorts and
the adjusted HR was 2.27 (95% CI: 0.21-25.08) (Post hoc pooling analysis) but with a very
wide 95% CI; no events were identified in the other data sources for this sub-group.
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Figure 12. Pooled analyses for glomerulonephritis in the overall and historical

cohorts and sensitivity analyses

Vacci d Unv d Adj d HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARKMO 40 (1.05) 53(1.38) 0.66(0.39,1.12)
NHR 92 (175) 109 (2.07) 0.85 (0.60,1.21) —_—e
EpiChran 18 (1.28) 31(221) 055 (0.27, 1.10)
SIDIAP 163 (2.35) 154 (2.22) 1.6 (0.88, 1.52) —_—
CPRD Aurum 62 (0.84) 47 (0.64) 1.26(0.83,1.92) B
Pooled 375 394 092 (0.62 1.38);[0.51] ——
Histarical
Pooled pre-COV 800 2346 1.00(0.62, 1.61);[0.8] —
Pooled COVID 1040 1078 1.04 (065 1.67); [0 86] —a—
Sensitivity
Health contact* 223 227 0.82(053, 1.59);[0.57] ]
2 doses 03 30 0.85(0.56, 1.60); [0.61] ]
T T T T T 1
020 050 075 10 15 20 5.00

Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.7. Reproductive system (hypermenorrhoea and secondary amenorrhoea)

Figure 13 shows the age standardised quarterly incidence rates of hypermenorrhoea and
secondary amenorrhoea in individuals unvaccinated for COVID-19. Except for Pedianet
(pediatric data source), rates were relatively stable, with clear patterns of higher rates in GP-
based data sources, but no clear seasonal or COVID-19 related patterns.
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Figure 13. Age-standardised incidence rates for hypermenorrhoea and secondary
amenorrhoea in unvaccinated individuals, standardised to the data
source specific population in 2020, by data sources
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The cumulative risk curves during follow-up in the main matched cohort of women generally
showed a higher risk for hypermenorrhoea but not for secondary amenorrhoea, except in
CPRD Aurum (Appendix Figure 18, Appendix Figure 19).

The pooled analysis in the main matched cohort for hypermenorrhoea in women of age
showed that results were heterogeneous between data sources (1°=0.92), therefore the
pooled HR should be interpreted cautiously (Figure 14). The HRs were elevated in all data
sources. The HRs were also consistently elevated in the different sensitivity analyses,
except in the analysis with the historical COVID-19-cohorts. The HRs for hypermenorrhoea,
varied across age groups in the stratified analyses, but with imprecise estimates (Appendix
Figure 20). Younger age groups in females (12-15 years) seemed to have slightly higher
risks (pooled HR=1.42, 95% CI: 0.75-2.69) than other age groups, although the HRs were
elevated across all female age groups (Post-hoc pooling analysis).

The adjusted HRs for secondary amenorrhoea within 183 days of time zero were around 1
in NHR and SIDIAP and elevated in CPRD Aurum (HR=1.33, 95% CI: 1.24-1.43). Pedianet
data cannot assessed since it only includes children up till 14 years of age. The pooled
analysis in the main matched cohort analysis and the sensitivity analyses showed the HRs
for secondary amenorrhoea were only very slightly elevated (Figure 15). There was no
evidence of heterogeneity in the different sensitivity analyses and the pooled HRs were only
very slightly elevated. In NHR, the 16-17 years age groups had an elevated risk HR=5.01,
95% CI: 1.71-14.69) but this was not in other data sources (Appendix Figure 21). In SIDIAP
the risk of secondary amenorrhoea was elevated in pregnant women (HR=1.98, 95% ClI:
1.41-2.78), which is probably based on recording of health status and not evidence of
morbidity.
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Figure 14. Pooled analyses for hypermenorrhoea in in the overall and historical
cohorts and sensitivity analyses
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Main analysis

V ted Unv ted Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Maiched cohort
Pedianet MNA MNA MA
PHARMO 1639 (137.08) 990 (82.72) 1.46 (1.24, 1.59) ——
MNHR. 2731(182.19) 2568 (174.05) 1.05(0.98, 1.12) -
EpiChran 903 (206.04) 531 (121.02) 150 (1.32,1.72) —a—
SIDIAP 2906 (135.32) 2345 (109.67) 1.13(1.06, 1.21) —
CPRD Aurum 3622 (138.46) 2891 (110.55) 118 (1.12,1.24) -
Pooled 11801 9325 1.24(1.02,1.51);10.92) ——
Histarical
Pooled pre-COV 11302 22150 0.99 (0.57,1.72):[0.91] L]
Pooled COVID NA NA NA
Sensitivity
Health contact* 8623 6555  1.28(1.03, 1.59) [0.92] ——
2 doses 3005 6285  1.24 (1.00, 1.54)  [0.92] ——
T T T T T 1
0.20 0.50 075 1.0 15 2.0 5.00

Adjusted HR (95% CI1)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks
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Figure 15. Pooled analyses for secondary amenorrhoea in in the overall cohort,
historical cohorts and sensitivity analyses

Main analysis

Vi ted Unv ted Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Maiched cohort
Pedianet MNA MNA MA
PHARMO 0 (NE) 0 (NE) MNE
MNHR. 137 (8.81) 132 (8.49) 1.03(0.77,1.39) L E—
EpiChran 5(1.10) 5(1.10) 0.85 (0.25, 2.95) -
SIDIAP 1812 (83.97) 1601 (74.21) 1.04 (0.96, 1.13) ——
CPRD Aurum 2382(90.13) 1636 (61.88) 1.33(1.24,1.43) ——
Pooled 4336 3374 1.14(0.90, 1.44); [0.86) ——
Histarical
Pooled pre-COV 7561 10937 1.33(0.00, 426.78); [1] i
Pooled COVID NA NA NA
Sensitivity
Health contact* [3108-3112] [2301-2304]  1.19(0.92, 1.55)  [0.87] ——
2 doses [2836-2839] 2324 1.08(0.74, 1.58)  [0.86] ——
T T T T T T 1
0.20 0.50 075 1.0 15 20

Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.2.8. Other AESIs: multisystem inflammatory syndrome

5.00

Figure 16 shows the age-standardised incidence rates of multisystem inflammatory
syndrome in COVID-19 unvaccinated individuals. The higher incidence in 2021 could be
explained by the introduction of the ICD-10 for this event at that time. The disease incidence
shows a seasonal pattern with reductions in Q4, except during the COVID-19 period.
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Figure 16. Age-standardised incidence rates for multisystem inflammatory
syndrome in unvaccinated individuals, standardised to the data source
specific population in 2020, by data source
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Multisystem inflammatory syndrome within 42 days after time zero in the matched cohort
analysis varied considerably across data sources, with the highest rates in NHR. Cumulative
incidences were comparable between the vaccinated and unvaccinated cohorts (Appendix
Figure 22).

The adjusted HRs for multisystem inflammatory syndrome within 42 days of time zero in the
main matched cohort were elevated in PHARMO, EpiChron, SIDIAP, and CPRD Aurum.
The pooled analysis for multisystem inflammatory syndrome showed heterogeneity of the
results within and between the data sources with a high I1? (Figure 17). The comparisons
with concurrent unvaccinated cohorts varied, with elevated risks in EpiChron, CPRD Aurum
and PHARMO, but reduced risk in NHR. The pooled adjusted HR in the main analysis
showed no increased risk but should be interpreted with caution due to substantial
heterogeneity.

Comparisons with the historical unvaccinated cohorts showed an elevation of risk, which can
be explained by the fact that the code of MIS was introduced in 2021. Sensitivity analyses
amongst those without healthcare contact within 7 days of time zero and those with at least
2 doses of the Pfizer-BioNTech COVID-19 vaccine were consistent with the pooled HR from
the main analysis, showing no association. Sub-group and stratified analyses could not be
done in Pedianet, PHARMO or CPRD Aurum because there were no or too few cases.

The HRs in the sub-cohort and stratified analyses for age and gender consistently showed
an absence of an association in NHR and SIDIAP (Appendix Figure 23). In contrast, in
EpiChron, the HR estimates were mostly >1, but with wide 95% Cls. No estimate of
association could be calculated in the pregnancy cohort.

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 :
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q P, ﬁze"
10 September 2025

Figure 17. Pooled analyses for multisystem inflammatory syndrome in the overall
and historical cohorts and sensitivity analyses

Vaccinated Unvaccinated Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO =5 (0.18) =5 (0.09) 1.77 (0.16,19.51) -
NHR 185 (7.80) 229 (9.66) 0.80 (0.63, 1.02) —a
EpiChron 17(3.73) 6(1.32) 270(0.94,774) =
SIDIAP 13(0.59) 34 (1.44) 0.48 (0.23,1.02) =
CPRD Aurum =5(017) =5 (0.08) 2.80 (051, 15.38) -
Pooled [217-223] [271-277]  1.11(0.42, 2.96); [0.57] i
Historical
Pooled pre-COV [21-27] [43-49] 2.31(0.41, 12.88);[0.02) L
Pooled COVID [343-349] [250-256] 1.63(0.76, 3.50);[0.13] ]
Sensitivity
Health contact* [130-136] [126-135]  1.05(0.68, 1.60); [0.08] ——
2 doses [253-259] [312-318]  0.84(0.59, 1.19); [0.27] ——
T T T T T T 1
0.20 0.50 073 10 15 20 5.00

Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks
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10.4.1.3. Events prespecified and discussed in literature
10.4.1.3.1. Cardiovascular system

Figure 18 shows the age-standardised incidence rates for different cardiovascular AESIs in
unvaccinated individuals. ACI, a composite of all cardiovascular AESIs, showed a low and
spiky rate in Pedianet. In SIDIAP, EpiChron and PHARMO the rates of ACI decreased
between Q4-2020 and Q4 2021, while in NHR the rates remained stable.

Arrhythmia was the major component of ACI, for which age-standardised rates in
unvaccinated individuals were highest in NHR, probably because of the healthcare settings,
with low seasonality, but reductions during COVID-19 period were seen in the other data
sources.

Incidence rates for heart failure in unvaccinated individuals were quite stable over the period
assessed, with small reductions in PHARMO during the COVID-19 pandemic period, which
was not observed in the other data sources.

The incidence rate of stress cardiomyopathy in unvaccinated individuals was very low and
showed seasonality with lowest peaks during Q4, rates were slightly lower during the
COVID-19 pandemic period.

The incidence rates of CAD in unvaccinated individuals did not show seasonality. The
highest rates were observed in NHR, probably because of the diagnostic settings that were
used for data captured. The rates decreased in 2021.

Figure 18. Age-standardised incidence rates for cardiovascular AESIs in
unvaccinated individuals, standardised to the data source specific
population in 2020, by data source
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Figure 18. Age-standardised incidence rates for cardiovascular AESIs in
unvaccinated individuals, standardised to the data source specific
population in 2020, by data source
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10.4.1.3.1.1. Acute cardiovascular injury (ACI)

ACIl was assessed over 365 days of follow-up. The cumulative incidence curves of ACI
showed that the divergence of incidences starts around day 60 during follow-up in most of
the data sources, except in EpiChron (Appendix Figure 24).
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Data source-specific adjusted HRs were consistently elevated, except in EpiChron (Figure
19). The pooled adjusted HR was slightly elevated (pooled HR 1.22, 95% CI: 1.04-1.42),
with large heterogeneity between data sources (1> = 0.98) even if all pointed in same
direction. The pooled adjusted HR from the main matched cohort analysis was comparable
with the pooled adjusted HRs in various sensitivity analyses, which showed a consistently
small increased HR.

The adjusted HR was slightly higher in females than in males in PHARMO, but not in the
other data sources (Appendix Figure 25). The pooled adjusted HR in immunocompromised
and individuals who were frail or had comorbidities sub-cohorts showed similar HRs
compared with the main pooled adjusted HR=1.19, 95% CI: 1.02-1.39 (Post-hoc pooled
analysis). The HR for the pregnant sub cohort was similar to the main result (pooled
adjusted HR: 0.86 (0.51-1.44).

Figure 19. Pooled analyses for acute cardiovascular injury in the overall and,
historical cohorts and sensitivity analyses

Vaccinated Unvaccinated Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 22 (33.29) 20 (30.26) 1.11 (0.59, 2.11) -
PHARMO 10758 (175.62) G249 (101.63) 1.55(1.49, 1.61) -
MHR 23150 (287.51) 17115 (255.73) 1.13(1.10, 1.16) =
EpiChran 2420 (107.67) 2159 (96.18) 1.05(0.97,1.13) —-
SIDIAP 16601 (162.90) 13011 (131.44) 1.27 (1.23,1.30) -
CPRD Aurum 4350 (37.84) 3557 (30.96) 146(1.10,1.22) -
Pooled 57302 42111 1.22(1.04, 1.42);[0.98] ——
Historical
Pooled pre-COV 81052 145120 1.13(0.99, 1.29);[0.98] ——
Pooled COVID 146210 119899 1.21(1.03, 1.42); [0.99] ——
Sensitivity
Health contact* 39667 27469 1.27 (1.08, 1.50); [0.98] ——
2 doses 30771 31238 1.18(0.99, 1.41); [0.97] ——
T T T T T T 1
0.20 0.50 0.75 1.0 15 20 5.00

Adjusted HR (95% C1)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks
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10.4.1.3.1.2. Arrhythmia

The cumulative incidence of arrhythmia within 365 days in the main cohort showed that after
2 months the curves of vaccinated diverged from unvaccinated, with higher risks in
vaccinated (Appendix Figure 26).

The adjusted HRs for arrhythmia within 365 days after time zero were slightly elevated in all
data sources except Pedianet. The pooled adjusted HR showed large heterogeneity
between data sources (1°=0.97) (Figure 20).

High I1? values were also observed for the sensitivity analyses. The pooled results should
therefore be interpreted with caution. Comparisons with pre-COVID-19 controls showed that
the HR lowered, possibly indicating that during the COVID-19 period, less healthcare was
sought, which is consistent with the age- standardised rates in unvaccinated.

Sub-cohort and stratified analyses were interpretable in all data sources except in Pedianet
due to the low event counts (Appendix Figure 27). In PHARMO there was a slightly higher
risk in females than in males. The younger adults from 18 to 49 years seemed to have
slightly higher adjusted HR than children and the older age groups. The adjusted HRin the
sub-cohort analyses for immunocompromised individuals and those that were frail or who
had comorbidities were elevated in PHARMO, NHR, and SIDIAP. Elevated adjusted HRs for
arrhythmia were observed for pregnant women in PHARMO, CPRD and EpiChron, but with
high imprecision (Standalone section 15).

Figure 20. Pooled analyses for arrhythmia in the overall, and historical cohorts and
sensitivity analyses

Vaccinated

Unvaccinated

Adjusted HR

n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 18 (27.20) 19(28.71) 0.96 (0.49,1.90) =
PHARMO 8130 (131.59) 4693 (75.75) 1.55 (1.48,1.62) -+
MHR 18588 (230.50) 14620 (209.18) 1.10 (1.07,1.14) =
EpiChron 1848 (81.89) 1560 (69.18) 1.10 (1.01,1.20) ——
SIDIAP 13475 (131.70) 10601 (106.11) 1.26 (1.22,1.30) =
CPRD Aurum 2766 (23.99) 2199 (19.08) 1.18 (1.0, 1.26) -
Pooled 44825 33702 1.22(1.05 1.42);[0.97] ——
Histarical
Pooled pre-COV 62110 113716 1.12(1.03, 1.23); [0.94] E =
Pooled COVID 116161 96883 1.20(1.04, 1.38);[0.98] ——
Sensitivity
Health contact* 30641 21793 1.28 (1.10, 1.50);[0.97] ——
2 doses 31488 24913 1.17(0.98, 1.41);[0.97] ——
T T T T T T 1
0.20 0.50 075 10 15 20 5.00

Adjusted HR (85% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks.
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10.4.1.3.1.3. Heart failure

The adjusted HRs for heart failure varied between data sources. Elevated adjusted HRs
were observed for PHARMO and SIDIAP in contrast to NHR, EpiChron and CPRD Aurum in
which the adjusted HRs were below 1. The cumulative incidence rates showed inconsistent
results and divergence of incidences after the first 2 months, in most data sources.
(Appendix Figure 28).

The pooled HR analysis for the main matched cohort analysis showed high heterogeneity
across data sources (1% = 0.98) with no elevation. (Figure 21). Heterogeneity was high also
for the sensitivity analyses. The pooled HR for the COVID-19 period historical comparison
was increased and slightly higher than the HR from the pre-COVID period The other
sensitivity analyses were consistent with the pooled main matched cohort result showing
absence of association.

Sub-cohort and stratified analyses for heart failure were conducted in all data sources,
except Pedianet due to the absence of events (Appendix Figure 29). The age stratified
analyses suggest a higher but imprecise risk for younger adults around 18-29 and 30-39
years of age in all data sources. The pooled immunocompromised and frail/comorbidity sub-
cohort analyses show consistent elevated HRs compared with the pooled main matched
HRs in PHARMO and SIDIAP, but not in NHR and EpiChron. Only very few heart failure
events were identified in the pregnancy sub-cohorts.

Figure 21. Pooled analyses for heart failure in the overall cohort, and historical
cohorts and sensitivity analyses

Vacci d Unv d Adj d HR
n (1-KM) n (1-KM) (95% CI) 5 [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO 1752 (27.78) 1203 (19.07) 1.34 (1.23,1.47) —a—
NHR. 3892 (48.92) 4673 (61.21) 0.79(0.75,0.84) -
EpiChran 886 (38.96) 972 (42.79) 0.86 (0.76, 0.97) —a—
SIDIAP 5124 (49.64) 4366 (42.71) 1.31(1.24,1.38) -
CPRD Aurum 710 (6.14) 787 (6.80) 0.86 (0.76,0.97) ——
Pooled 12364 12001 1.01(0.73, 1.38);[0.98] —a—
Historical
Pooled pre-COV 26278 46582 1.25(0.71,2.19);[0.99] i
Pooled COVID 43127 35338 1.26(1.02, 1.56);[0.96] —i—
Sensitivity
Health contact™ £900 6482  1.03(0.70, 1.51);[0.98] —u—
2 doses 10198 9673 0.98(0.70, 1.36); [0.97] —a—

0.20 0.50 0.75 10 15 20 5.00
Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 :
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q P, ﬁzer
10 September 2025

10.4.1.3.1.4. Stress cardiomyopathy

The cumulative incidence rates for stress cardiomyopathy within 365 days were comparable
between the vaccinated and unvaccinated cohorts (Appendix Figure 30).

Figure 22 summarises the results for the pooled analysis and sensitivity analysis for stress
cardiomyopathy. There was no evidence of heterogeneity between data sources and the
pooled HR estimate showed a slight elevation (HR=1.23, 95% CI: 0.77-1.96), mostly driven
by CPRD Aurum, that only had a few cases. In each of the sensitivity analyses, this
elevation was lowered, showing absence of elevation.

Sub-cohort analyses could not be done in Pedianet and NHR due to lack of or low number
of events (Appendix Figure 31). The HRs for the stratified analyses were imprecise, with a
high HR for individuals with prior COVID-19 in SIDIAP. No estimates were available for
pregnant women.

Figure 22. Pooled analyses for stress cardiomyopathy in the overall, and historical
cohorts and sensitivity analyses

Unvacci d Adj d HR
n (1-KM) n (1-KM) (95% CI) 5 [12]
Matched cohort
Pedianet 0 (NE) 0 (NE) NE
PHARMO 8(0.13) 8(0.13) 0.97 (0.30,3.14) =
NHR. =5(0.05) =5(0.05) 0.99 (0.6, 6.20) =
EpiChran £ (0.26) 6 (0.26) 0.90 (0.24, 3.33) -
SIDIAP 44 (0.42) 39 (0.38) 1.19 (0.67, 2.13)
CPRD Aurum 9 (0.08) =5(0.03) 3.00(0.81,11.15) =
Pooled [68-T1] [55-61] 1.23(0.77,1.96); [0] —
Historical
Pooled pre-COV 220 362 0.899(0.21,475);[0.84] i
Pooled COVID 23 276 1.09(0.49, 2.45);[0.53] L]
Sensitivity
Health contact® [37-43] [33-39] 1.10 (0.56, 2.18); [0] .
2 doses [56-62] [51-57] 1.09(0.69,1.72); [0] ——

0.20 0.50 0.75 10 15 20 5.00
Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.3.1.5. Coronary artery disease (CAD)

The cumulative incidence rates of CAD during the 365 days are presented in (Appendix
Figure 32), showing a divergence of incidences after the first month, except in NHR

The results from PHARMO, SIDIAP, and CPRD Aurum show slightly elevated adjusted HRs
for coronary artery disease within 365 days after time zero, but in EpiChron the adjusted HR
was below 1 (Figure 23). The adjusted pooled HR of coronary artery disease showed no
association (adjusted HR =1.14, 95% CI 0.87-1.50) but showed substantial heterogeneity
between-data sources. The HR of the historical comparator cohort of the pre-COVID period
from the years 2018 and 2019 showed no elevation of risk, whereas the pooled HR of the
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2020 COVID period showed a slightly higher adjusted HR, pointing to an effect of lockdown.
The pooled HRs for the people without healthcare contact in the 7 days before time zero,
and those who had at least 2 vaccine doses showed no material change compared with the
results from the main analysis (Figure 23).

The sub-cohort and stratified analyses for coronary artery disease showed no consistent
differences between age and sex across the data sources (Appendix Figure 33). The
immunocompromised and frail/comorbidities sub-cohorts presented consistent pooled
adjusted HRs compared with the pooled main matched cohort adjusted HR. No increased
risk was identified in individuals with previous COVID-19 nor in the pregnant cohort in all
data sources, except in SIDIAP and PHARMO where vaccination in persons with previous
COVID-19 showed an elevated adjusted HR.

Figure 23. Pooled analyses for coronary artery disease in the overall cohort,
historical cohorts and sensitivity analyses

Vaccinated Unvaccinated Adjusted HR
n (1-KM) n (1-KM) (95% CI) ; [12]
Matched cohort
Pedianet 0(MNE) 0(MNE) NE
PHARMO 2050 (32.57) 1281 (20.34) 1.48 (1.35,1.61) ——
NHR 5672 (70.75) 5048 (67.21) 1.06 (1.00,1.11) -
EpiChron 323 (14.17) 382 (16.77) 0.81 (0.66, 0.98) —a
SIDIAP 2106 (20.35) 1717 (16.65) 1.25 (1.14, 1.36) ——
CPRD Aurum 953 (8.24) 772 (6.68) 1.19(1.05, 1.34) ——
Pooled 11104 9200  1.14(0.87, 1.50);[0.93] ——
Historical
Pooled pre-COV 17617 31318 1.11(0.67, 1.85);[0.99] —a—
Paoled COVID 38401 33081 1.23(0.809, 1.71);[0.99] —h—
Sensitivity
Health contact* 7626 6029 1.22(0.98, 1.53);[0.92] ——
2 doses 7415 6440 112 (0.84, 1.50);[0.93] ——

020 050 075 10 15 20 5.00
Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

10.4.1.3.2. Circulatory system

Figure 24 shows the age- standardised incidence rates of events in the circulatory system

AESiIs, in unvaccinated individuals. The incidence of AESI related to the circulatory system
was rare (coagulation disorders including thromboembolism and haemorrhage) or very rare
(single organ cutaneous vasculitis (SOCV), cerebral venous sinus thrombosis (CVST)).

The incidence rates of coagulation disorders in unvaccinated individuals were relatively
stable with an increase in NHR in 2021 and a drop in 2022, which may be explained by the
reduction in unvaccinated individuals. The incidence rates of SOCV showed that the disease
is very rare, and the occurrence was spiky without clear or consistent temporal pattern.
CVST is also very rare, and peaks in summer months in all data sources, infections of the
head and neck (otitis, sinusitis, meningitis) are an important acquired risk factor.
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Figure 24. Age-standardised incidence rates for circulatory systems AESIs in
unvaccinated individuals, standardised to the data source specific
population in 2020, by data sources
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The cumulative risk curves for coagulation disorders showed lower risks in the vaccinated
cohorts compared with the unvaccinated cohorts (Appendix figure 34). No meaningful
cumulative risk curves could be produced for SOCV or CVST due to the low number of
events in all data sources. The pooled adjusted HR for coagulation disorders was 0.85, 95%
Cl: 0.76-0.95 (Figure 25). The adjusted HRs in the sensitivity analyses were compatible with
the main analysis. The HRs in the stratified analyses and in subgroups did not show a
consistent pattern (Appendix Figure 35).
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Figure 25. Pooled analyses for circulatory system AESIs in the overall and
historical cohorts and sensitivity analyses

Maiched cohort
Pedianet
PHARMO
MNHR
EpiChron
SIDIAP
CPRD Aurum
Pooled

SCRI
Fooled SCRI

Historical
Pooled pre-COV
Pooled COVID

Sensitivity
Health contact*

2 doses

Vaccinated

n (1-KM or IR)

0 (NE)
269 (35.67)
1178 (65.71)
198 (50.27)
818 (48.17)
265 (15.79)

2728

10711

2212
3937

1547
3409
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0 (NE)

245 (32.49)
1306 (73.43)
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3198
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1702
4011

Coagulation disorders

Adjusted HR or IRR
(95% CI) ; 12]

NE

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks
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Pedianet
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Vaccinated
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0 (NE)
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Figure 25. Pooled analyses for circulatory system AESIs in the overall and
historical cohorts and sensitivity analyses

SOocCVv
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n{1-KMor IR} n (1-KM or IR) (95% CI) ; [12]
Maiched cohort
Pedianet 0 {NE) 0 (NE) NE
PHARMO =5(0.13) =5 (0.40) 0.40(0.04, 3.83) =
NHR 16 (0.88) 15 (0.82) 1.06 (042, 2 64) =
EpiChron =5 (0.60) 0 (NE) NE
SIDIAP =5(0.17) =5 (0.17) 1.13(0.22, 5.69) -
CPRD Aurum =5 (0.06) =5 (0.24) 021(002,1.92) <&
Pooled [19-28] [18-27] 0.82(0.30,2.25);[0] L
SCRI
Pooled SCRI [90-93] [68-T1] 1.01(0.85, 1.19); [0] ——
Historical
Pooled pre-COV [14-17] 36 0.81(0.02 38.66); [0.74] L
Pooled COVID [24-27] [17-20] 1.36 (0.52, 3.55); [0] i
Sensitivity
Health contact* [11-20] [13-22] 0.61(0.25, 1.51); [0] L
2 doses [25-31] [25-31] 0.82 (0.36, 1.90); [0] L
T T T T T T 1
0.20 0.50 075 10 15 20 5.00

Adjusted HR or IRR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

The adjusted HRs for CVST varied across data sources but were all very imprecise. Pooled
adjusted HR was 0.74, 95% CI: 0.06-8.83. Sensitivity analyses showed that in general the
HRsaq were below 1 (Figure 25). The adjusted HR for the comparison with COVID-19 period
historical cohort was 1.25, 95% CI: 0.42-3.73. The pooled adjusted HR for CVST was higher
in immunocompromised individuals: HR=4.00, 95% CI: 0.45-35.78, but had wide confidence
intervals (Post-hoc pooling analysis).

The adjusted HRs for SOCV were not elevated in the main cohort analysis nor in the SCRI.
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10.4.1.3.3. Death (any cause)

Figure 26. Age-standardised incidence rates for any-cause death in unvaccinated
individuals, standardised to the data source specific population in 2020,
by data sources

Any-cause death
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Figure 26 shows the age- standardised incidence of all-cause death in unvaccinated
individuals. The rates were lowest in Pedianet (children only) and PHARMO
(incompleteness of date of death). Data were not available for NHR or EpiChron until
2020/2021, and in most data sources the rate of death increased in 2021.

The rates and risks of death were consistently lower in the vaccinated cohorts than in the
unvaccinated cohorts. The cumulative incidence of death increased rapidly in the
unvaccinated cohorts and were consistently higher for unvaccinated in all data sources
(Appendix Figure 36).

The pooled HR analyses for all-cause death showed heterogeneity between data sources
(I*=0.99) (Figure 27), although all HRs were consistently below 1, with narrow confidence
intervals. The pooled adjusted results for analyses with historical controls were restricted to
SIDIAP, PHARMO and CPRD because the EpiChron and NHR had limitations in their data
for death in historical cohorts. The comparisons with historical controls in SIDIAP and CPRD
showed higher risks, but this is likely to be due to confounding by COVID-19, since
concurrent controls showed a reduction of risk (Post-hoc analyses).

Sensitivity analyses for individuals without healthcare contact within 7 days of time zero and
at least two doses also showed a consistent protective effect for all-cause death. Due to the
absence of events in Pedianet, sub-cohort and stratified analyses could not be conducted.

In PHARMO the HR for all-cause death were consistently reduced in all strata, except in
younger age groups (Appendix Figure 37). In NHR a similar pattern was observed, while in
SIDIAP the HRs did not show any particular pattern. In several DEAPs no protective effect
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on all-cause death could be observed in the youngest age groups for the main analysis, but
confidence intervals were wide (PHARMO, NHR, CPRD Aurum).

Figure 27. Pooled analyses for death (any cause) in the overall and historical
cohorts and sensitivity analyses

Vaccinated

n (1-KM)

Matched cohort
Pedianet =5 (1.50)
PHARMO 3613 (56.82)
MNHR G907 (86.97)
EpiChran 1513 (65.83)
SIDIAP 8005 (76.46)

CPRD Aurum 1714 (14.75)

Pooled 21752
Historical

Pooled pre-COV 41780

Pooled COVID 67720
Sensitivity

Health contact® 11915

2 doses 16650

Unvaccinated

n (1-KM)

0 (NE)

4897 (77.11)
14059 (178.42)
2472 (108.03)
20375 (196.06)
5570 (48.07)

47373

76188

64446

24586

38943

Adjusted HR

(95% CI) ; [12]

NE
0.64 (0.61, 0.67)
0.48 (0.45, 0.50)
0.58 (0.53,0.63)
0.62 (0.6, 0.65)
0.29(0.27,0.31)

0.50(0.34, 0.76); [0.99]

1.94 (0.20,18.47); [1]

2.39 (0.09, 66.78); [1]

0.55(0.37,0.81);[0.99]

0.41(0.20, 0.87);[0.99]

0.20 0.50 075 1.0 15 20
Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks

5.00

10.4.1.4. Other pre-specified AESIs neither identified as signals nor discussed by the

PRAC

A summary of the incidence rates, adjusted HRs, and RDs for the 19 AESI that were pre-
specified in the protocol but are not identified risks in RMP nor discussed by the PRAC can
be found in Appendix Table 10. Below the results of the pooled analyses for these AESIs
are summarised for the main comparisons and the sensitivity analyses by body system
class. Incidence rates and cumulative incidence curves as well as forest plots on subgroup
analyses can be found in Standalone Section 15.

10.4.1.4.1. Autoimmune diseases

Figure 28 shows the quarterly incidence rates of autoimmune AESIs in unvaccinated
individuals for the period 2018-2022. These include Guillain Barré syndrome, acute
disseminated encephalomyelitis, narcolepsy, and acute aseptic arthritis. These autoimmune
AESIs were very rare, in the range of 1 case per 100,000 person years and showed
seasonal patterns of occurrence. Acute aseptic arthritis incidence appears as 1 per 10,000
person years because it was defined with a very sensitive list of codes that include false
positives as there are no specific codes for acute aseptic arthritis in the different dictionaries.
Incidence of type 1 diabetes ranged between 1 and 10 per 10,000 person years and was
relatively stable although it dropped in Q4 2020, coinciding with the pandemic lock down, in

NHR and PHARMO.
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Figure 28. Incidence rates by quarter from Q1 2018 to Q4 2022 for autoimmune
AESIs in unvaccinated individuals standardised to the data source
specific population in 2020, by data source
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Figure 28. Incidence rates by quarter from Q1 2018 to Q4 2022 for autoimmune
AESIs in unvaccinated individuals standardised to the data source
specific population in 2020, by data source
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Although not measured in every data source, autoimmune-related AESIs (Guillain-Barré
syndrome, acute disseminated encephalomyelitis (ADEM), narcolepsy, acute aseptic,
arthritis, type 1 diabetes mellitus) did not show an increased risk following vaccination with
Pfizer-BioNTech COVID-19 vaccine. The pooled adjusted HR in the main matched analysis
for GBS was 1.05, (95% CI: 0.27-4.13); for ADEM a pooled HR could not be computed,; for
narcolepsy the pooled adjusted HR was 0.54 (95% CI: 0.09-3.31); for acute aseptic arthritis
the pooled adjusted HR was 1.13 (95% CI: 0.99-1.30); and for diabetes mellitus 1 the pooled
adjusted HR was 1.05, 95% CI: 0.89-1.24 (Appendix Figures 38 to 42). Age specific
analyses showed an isolated finding of a pooled adjusted HR of 2.24 (95% CI: 1.05—4.77) in
females aged 16—17 for type 1 diabetes mellitus (Post hoc pooling analyses).

The results from the SCRI analyses were consistent with the absence of risk, which is
important because these analyses control for within-person residual confounding that may
exist in the cohort analyses. The pooled IRRs from the SCRI analyses, which were
performed in the all-vaccinated cohort that included all doses of the Pfizer-BioNTech
COVID-19 vaccine, were: GBS IRR 0.91 (95% CI: 0.67-1.25), IRR ADEM 1.39 (95% CI:
0.01-317.66), IRR narcolepsy 0.76 (95% CI: 0.38-1.53), and acute aseptic arthritis IRR 0.99
(95% CI: 0.88-1.11).

The pooled HR using the pre-COVID-19 period historical comparison frequently showed a
lowering of the HR, which could be due to higher healthcare-seeking behaviour and
therefore increased opportunity for diagnosis in that period, whereas comparison with the
COVID-19 period lockdown historical cohort often showed an elevation of the HR (Appendix
Figures 38 to 42). Sensitivity analyses excluding persons with healthcare contact in the 7
days before time zero or restricting the analyses to those with 2 doses of the vaccine within
6 weeks and analysing dose 2 risk window as well, showed no marked changes with respect
to the results for the main analysis.
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10.4.1.4.2. Hepato-gastrointestinal and renal system

Figure 29 shows the incidence rates (2018-2022) of acute liver injury, acute kidney injury,
acute pancreatitis and rhabdomyolysis in unvaccinated individuals. The incidence of acute
liver injury was low and lower in PHARMO and CPRD than in data sources with
hospitalisation data. Rates of acute kidney injury events were stable over calendar time with
lower rates in PHARMO than in other data sources. Acute pancreatitis was also rare, with
more homogeneous rates between data sources and small seasonal patterns, whereas
rhabdomyolysis was very rare with seasonal variations in all data sources. Towards the end
of the observation period, the rates decreased since only a few remain unvaccinated.

The adjusted HRs for acute liver injury, acute kidney injury, acute pancreatitis, and
rhabdomyolysis varied across data sources (Appendix Figures 43 to 46). For acute liver
injury the HR in CPRD Aurum showed an association which was not found in other data
sources HR=2.20, (95% CI: 1.23-3.91).

The pooled adjusted HRs for the main matched cohort analysis were: 1.07 (95% CI: 0.69-
1.66) for acute liver injury; 0.92 (95% CI: 0.74-1.16) for acute kidney injury; 1.05 (95% CI:
0.88-1.25) for acute pancreatitis; and 0.77 (95% CI: 0.59-1.01) for rhabdomyolysis.

The sensitivity analyses excluding healthcare contact within 7 days before time zero r or
limiting to those with 2 doses of the vaccine within 6 weeks, showed consistency with the
main comparison. The results showed an increase in HRs when comparing with historical
controls in the COVID-19 period in 2020, when there was lockdown, which points to lower
opportunity for diagnosis in that period.
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Figure 29. Incidence rates by quarter from Q1 2018 to Q4 2022 for hepato-
gastrointestinal and renal system AESIs in unvaccinated individuals
standardised to the data source specific population in 2020, by data

sources
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Figure 30 shows the incidence rates from Q1 2018 to Q4 2022 for the peripheral nerves and
central nervous system AESIs: meningoencephalitis, transverse myelitis, Bell’s palsy, and
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generalised convulsions in unvaccinated individuals. Meningoencephalitis was very rare,
and showed seasonal variation, across all data sources, transverse myelitis incidence was
very rare, and diagnoses could not be identified in PHARMO or PEDIANET, while other data
sources showed seasonal variation, Bell's Palsy was also very rare with less seasonal
variation and a reduction during 2020. Generalised convulsions peaked with seasons in
Pedianet and may be related to vaccination for childhood diseases in other data sources
rates were more stable.

The results for the main matched analysis for meningoencephalitis, transverse myelitis,
Bell’s palsy, and generalised convulsions were very consistent. The adjusted HRs varied
across data sources, but the pooled adjusted HR was around 1 for generalised convulsions
(1.04, 95% CI: 0.90-1.20) but with a highly imprecise adjusted HR in NHR of 10.26 (1.31-
80.16) in children 5-11 years of age: meningoencephalitis (adjusted HR: 0.84, 95% CI: 0.55-
1.27), Bell’'s palsy (adjusted HR: 0.96, 95% CI: 0.88-1.05), and transverse myelitis (adjusted
HR: 1.57, 95% CI: 0.16-15.62) (Appendix Figures 47 to 50).

The pooled IRRs in the SCRI analysis, which was conducted in the all-vaccinated cohort,
were IRR 0.82 (95% CI: 0.70-0.96) for meningoencephalitis; IRR 0.83, (95% CI: 0.51-1.37)
for transverse myelitis; and IRR 0.98, (95% CI: 0.89-1.09) for generalised convulsions. The
HRs for the historical cohorts and the sensitivity analyses were mostly consistent with the
matched cohort HR.

Figure 30. Incidence rates by quarter from Q1 2018 to Q4 2022 for nerves and
central nervous system AESIs in unvaccinated individuals standardised
to the data source specific population in 2020, by data source
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Figure 30. Incidence rates by quarter from Q1 2018 to Q4 2022 for nerves and
central nervous system AESIs in unvaccinated individuals standardised
to the data source specific population in 2020, by data source
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10.4.1.4.4. Respiratory system

Figure 31 shows that the incidence rates from Q1 2018 to Q4 2022 for acute respiratory
distress syndrome in unvaccinated individuals was very low but showed a seasonal pattern
and increased during the COVID-19 period.

The pooled adjusted HR for ARDS was 0.27 (95% CI: 0.11-0.63) (Appendix Figure 51).
Although the adjusted HRs were heterogeneous across data sources, they were compatible
with the pooled adjusted HR. The HRs in the sensitivity analyses were consistent with those
for the matched cohorts, the exception being that HRs for the historical controls were higher,
accompanied by wide 95% Cls.
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Figure 31. Incidence rates by quarter from Q1 2018 to Q4 2022 for respiratory
system AESIs in unvaccinated individuals standardised to the data
source specific population in 2020, by data sources
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10.4.1.4.5. Skin and mucous membrane bone and joints

Figure 32 shows the incidence rate (2018-2022) of chilblain like lesions in unvaccinated
individuals, which shows a clear seasonality with higher rates in the winter period.

The pooled adjusted HR for chilblain-like lesions was 0.81 (95% CI: 0.45-1.44) (Appendix
Figure 52). The pooled results and sensitivity analyses were consistent, except when
historical controls in the COVID-19 period were compared, which increased the HR to 2.74
(95% CI: 0.65-11.65).
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Figure 32. Incidence rates by quarter from Q1 2018 to Q4 2022 for skin and mucous
membrane bone and joints AESIs in unvaccinated individuals
standardised to the data source specific population in 2020, by data
sources
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10.4.1.4.6. Other AESI: subacute thyroiditis

Subacute thyroiditis was not included in the list of signals published by Caplanusi et al."" and
therefore, it was not pre-classified for evaluation as a signal identified by the PRAC for this
study. However, Pfizer-BioNTech evaluated this AESI at the request of the PRAC in 2022
and reevaluated it again in 2024."2

Figure 33 shows that the incidence of subacute thyroiditis from Q1 2018 to Q4 2022 was
very low with slight seasonal variation.

Figure 34 shows the pooled adjusted HR was elevated for the association between Pfizer-
BioNTech COVID-19 vaccine and subacute thyroiditis (adjusted HR =1.89, 95% CI: 1.20-
2.96). Sensitivity analyses with the unvaccinated historical controls showed a lower point
estimate. The results for the sensitivity analyses among those with no healthcare contact in
the previous 7 days of time zero and those with at least 2 doses of the vaccine show similar
results to those seen with the overall cohort. Subgroup analyses could only be conducted
meaningfully in NHR due to the low numbers of events in the other data sources (Appendix
Figure 53). The results showed that the adjusted HR seemed higher in those who were frail
or had comorbidities, and immunocompromised individuals as well as those who had prior
COVID-19 infection. However, all estimates were imprecise and should be interpreted with
caution. No events were observed in pregnant women.
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Figure 33. Incidence rates by quarter from Q1 2018 to Q4 2022 for subacute
thyroiditis in unvaccinated individuals standardised to the data source
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[102-105]

[26-29]

[26-35]

Unvaccinated

n (1-KM)

0 (NE)
<5 (0.02)
22 (0.28)
<5 (0.04)
<5 (0.03)
<5 (0.02)

[25-34]

G0

104

[17-23]

[15-24]

Adjusted HR

(95% CI) ; [12]

NE
NE

177 (0.94,3.33)

1.01(0.06, 16.14)

1.93 (0.6, 10.24)
342 (071, 16.55)

1.89(1.20, 2.96) ; [0]

0.98 (0.16, 6.05); [0.58]

0.95 (0 66, 1.38) ; [0]

1.83(0.22, 15.52);[0.2]

1.68(1.03, 2.74);[0]

—.—
»
—a—
»
+
I T T T T 1
0.20 0.50 075 1.0 15 20 5.00

Adjusted HR (95% CI)

NE: not estimable; *no healthcare contact in 7 days prior to time zero; two doses within 6 weeks
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10.4.2. Pregnancy outcomes

A total of 26,696 of the 48,439 (55.11%) vaccinated, pregnant women were matched with
unvaccinated, pregnant women in the analyses of the pregnancy and neonatal AESIs. In
both the vaccinated and unvaccinated cohorts, there were no pregnancies in Pedianet (a
paediatric data source), 915 pregnancies in PHARMO, 12,062 pregnancies in NHR, 974
pregnancies in EpiChron, 10,212 pregnancies in SIDIAP, and 2,533 pregnancies in CPRD
Aurum.

Appendix Table 11 provides an overview of the prevalence rates for maternal and neonatal
outcomes. For the outcomes maternal death, microcephaly, and termination of pregnancy
for foetal anomaly, either zero or <5 events were identified in all data sources. Data on
preterm birth were not available in EpiChron because 89.8% of pregnancy start dates were
imputed using the pregnancy algorithm, resulting in unreliable gestational age calculations
for preterm birth (i.e., birth before 37 weeks).

10.4.2.1. Maternal pregnancy outcomes

The prevalence of gestational diabetes was consistent between data sources, and ranged
between 3-5% in unvaccinated, and was consistently lower in the vaccinated cohorts than
unvaccinated cohorts with a pooled adjusted PR of 0.76, (95% CI: 0.69-0.85) (Appendix
Table 11 and Appendix Figure 54). The comparison with historical controls showed no
elevation of the HR (Appendix Figure 54).

The prevalence of preeclampsia varied highly between data sources with the lowest
prevalence in CPRD Aurum (Appendix Table 11). It was consistently higher in the matched
pregnant cohorts among unvaccinated individuals. The prevalence rate ratios and
differences do not suggest any association between the vaccine and pre-eclampsia. The
pooled analyses showed the adjusted PR was 0.70 (95% CI: 0.55-0.89) (Appendix Figure
55).

10.4.2.2. Neonatal pregnancy outcomes

The prevalence of foetal growth restriction (FGR) varied across the different data sources
(Appendix Table 11). The prevalence was highest in NHR and SIDIAP. The prevalence
ratios and differences showed a small elevation (PRag 1.22 (95% CI: 1.07-1.38) mostly
based on the PHARMO, NHR and SIDIAP data, but not in EpiChron (Appendix Figure 56).
Comparison with historic controls showed a slightly higher risk compared with 2018/2019
historic controls and lower adjusted PRR when compared with 2020 historic controls.

The prevalence rates for recorded spontaneous abortion were heterogeneous across the
data sources and between vaccinated and unvaccinated pregnant women and PR varied
between 0.70 and 1.25% (Appendix Table 11). The pooled adjusted prevalence rate ratios
and differences do not suggest an association between the vaccine and spontaneous
abortion 0.93, (95% ClI: 0.70-1.23) (Appendix Figure 57). Comparison with historical controls
showed a slightly higher risk when compared with 2018/2019 historical controls and lower
adjusted PRR when compared with 2020 historical controls.

Very few stillbirths occurred during the study, with prevalences less than 1% (Appendix
Table 11). The pooled analysis for stillbirth showed no evidence of an increase in
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prevalence of stillbirth following maternal vaccination 1.02, (95% CI: 0.69-1.51) (Appendix
Figure 58).

The prevalence of preterm birth varied across the data sources, In PHARMO and NHR the
adjusted PR was elevated, but this was not observed in other data sources (Appendix Table
11), and the adjusted pooled PR was 1.25, 95% CI: 0.98-1.59) (Appendix Figure 59). No
direct effect was estimated for the vaccine. COVID-19 and gestational age may residually
confound this effect.

The prevalences of major congenital anomalies, based on single codes only, varied across
the databases. There were 0 zero events in both cohorts in PHARMO and EpiChron, and
the unvaccinated cohort in CPRD Aurum; there were [1-4] events in the vaccinated cohort in
CPRD Aurum. In NHR there were 11 and 16 events in the vaccinated and unvaccinated
cohorts, respectively, and 20 and 14, respectively in SIDIAP (Appendix Table 11). The
prevalence rate ratios showed a lowering of prevalence in NHR and an elevation in SIDIAP,
with wide 95% Cls (Appendix Figure 60). The pooled adjusted prevalence ratio was 1.01,
(95% CI: 0.01-94.77). Less than five microcephaly events were identified in SIDIAP, and
none in the other data sources, therefore no meaningful comparative estimates could be
calculated (Appendix Table 11).

Neonatal death was only identified in NHR, and the prevalence was similar in the vaccinated
and unvaccinated pregnant cohorts 1.16, (95% CI: 0.35-3.78) (Appendix Table 11). Less
than five pregnancy terminations for foetal anomalies were reported in NHR (vaccinated
cohort) and CPRD Aurum (unvaccinated cohort) with none in the other data sources and
therefore no meaningful comparative estimates could be calculated (Appendix Table 11).

10.5. Other analyses
10.5.1. Validation results

A partial validation assessment of nine AESIs was performed in PEDIANET, EpiChron,
NHR, PHARMO, SIDIAP, and CPRD Aurum (Appendix Table 12). In these six data sources
the number of validated cases for each AES| among vaccinated and unvaccinated
individuals was low. Due to the need to mask numbers when less than five events were
identified, the total number of validated cases and the levels of certainty across the data
sources cannot be presented with granularity. The ability to reach a high level of certainty
depends on the type of data that the validators could use to validate. Pedianet, PHARMO,
and CPRD Aurum used medical record data from GPs, which were manually reviewed.
Validators could not access patients’ hospital files directly and relied on discharge letters
from specialists or copies and transcripts of results that were reported to the GPs. In
PHARMO and PEDIANET no PPVs could be reported for any of the nine AESIs.

The PPV values for the strict and broad AESI definitions in the matched vaccinated and
unvaccinated cohorts are summarised in Table 8. In CPRD Aurum and SIDIAP, many cases
were classified as having a level of certainty of 4a (i.e., diagnosis made by specialist but no
further information available to reach a higher level of diagnostic certainty). Using a broader
definition (inclusion of specialist diagnosis as true case) resulted in an improvement of the
PPV. In NHR, SIDIAP, and EpiChron, clinical data from in-hospital information or charts was
available for validation, in these data sources level 1-3 could be easier achieved, because
the proper source data to validate were available. PPV levels for anaphylaxis were low, PPV
values for myocarditis were high in NHR and EpiChron, but lower in SIDIAP and CPRD
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Aurum. PPV values for pericarditis were lower than for myocarditis. The PPV for major
congenital anomalies differed between the vaccinated and unvaccinated cohorts in NHR.
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Table 8. Overview of PPV values (%) for validated AESIs, by vaccination status and data sources, for strict (level 1-
3) and broad (Level 1-4a) Brighton Collaboration levels of diagnostic certainty classifications
NHR EpiChron SIDIAP CPRD Aurum
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated
n 32 <5 <5 0 0 0 10 <5
Anaphylaxis Strict 22 (11-39) 100 (21-100) 0 (0-56) 0 (0-28) 0 (0-56)
Broad 59 (42-74) 100 (21-100) 0 (0-56) 70 (4-89) 0 (0-56)
n 8 0 <5 <5 7 5 12 <5
Myocarditis Strict 75 (41-93) 67 (21-94) 0 (0-79) 29 (8-64) 0 (0—43) 17 (5-45) NE
Broad 75 (41-93) 67 (21-94) 0 (0-79) 29 (8-64) 0 (0—43) 50 (25-75) NE
n 26 20 8 18 39 67 20 0
Pericarditis Strict 46 (29-65) 70 (48-85) 38 (14-69) 50 (29-71) 38 (25-54) 52 (40-64) 0 (0-16)
Broad 85 (66-94) 90 (70-97) 62 (31-86) 50 (29-71) 41 (27-57) 52 (40-64) 55 (34-74)
n 12 12 <5 18 26 18 <5 0
ITP Strict 83 (55-95) 92 (65-99) 33 (6-79) 33 (16-56) 62 (43-78) 56 (34—75) 25 (5-70)
Broad 83 (55-95) 92 (65-99) 33 (6-79) 33 (16-56) 62 (43-78) 72 (49-88) 100 (51-100)
n <5 0 <5 <5 5 <5 0 0
TTS Strict 33 (6-79) 50 (9-91) 100 (21-100) 40 (12-77) 0 (0-66)
Broad 33 (6-79) 50 (9-91) 100 (21-100) 40 (12-77) 0 (0-66)
n <5 <5 0 <5 9 5 <5 <5
GBS Strict 0 (0-56) NR NR 0 (0-30) 0 (0—43) 0 (0—49) 0 (0-79)
Broad 67 (21-94) NR NR 56 (27-81) 0 (0—43) 50 (15-85) 100 (21-100)
n <5 <5 <5 0 <5 0 <5 <5
Lr;g“st‘i’:rse Strict NR NR 0 (0-66) 0 (0-66) 100 (21-100) 0 (0-79)
Broad NR NR 0 (0-66) 0 (0-66) 100 (21-100) 100 (21-100)
n 9 19 0 0 <5 6 <5 <5
Narcolepsy Strict 33 (12-65) 79 (57-91) 0 (0-66) 0 (0-39) 0 (0-79) 0 (0-39)
Broad 56 (27-81) 100 (83-100) 0 (0-66) 17 (3-56) 100 (21-100) 17 (3-56)
Major n 14 10 0 0 0 0 <5 0
Congenital Strict 29 (12-55) 90 (60-98) 100 (21-100)
anomalies broad | 100 (78—=100) | 100 (72—100) 100 (21-100)

NE: not estimable; NR: not reportable due to masking when <5 events were identified
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10.5.2. Direct Healthcare Professional Communication

On 19 July 2021, a Direct Healthcare Professional Communication (DHPC) was issued to
inform healthcare practitioners about the identified risk of myocarditis and pericarditis
associated with COVID-19 mRNA vaccination. The healthcare practitioners were informed
that they should be alert to the signs and symptoms of myocarditis and pericarditis and that
they should advise vaccinated individuals to seek immediate attention should they
experience chest pain, shortness of breath or palpitations.

A total of 15,639-15,793 (a range is provided due to masking of events) cardiac imaging
events were recorded in EpiChron, SIDIAP, and CPRD Aurum. No cardiac imaging events
were identified in PHARMO or NHR and one event was identified in Pedianet.

The incidence rate of recorded cardiac imaging was higher before the issuance of the DHPC
than after in both the vaccinated and unvaccinated cohorts in EpiChron, SIDIAP, and CPRD
Aurum (Figure 35). Incidence rate ratios for cardiac imaging, comparing rates after with
rates before the issuance of the DHPC letter were consistently below 1 in the vaccinated
and unvaccinated cohorts in the three data sources that captured this information (Table 9).

Figure 35. Evolution of rates of individuals undergoing at least one cardiac imaging
event before and after the issue of the Direct Healthcare Professional
Communication (DHPC)
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Figure 35. Evolution of rates of individuals undergoing at least one cardiac imaging
event before and after the issue of the Direct Healthcare Professional
Communication (DHPC)
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Table 9. Rate ratios for matched vaccinated and unvaccinated individuals
undergoing 21 cardiac imaging procedure comparing after with before the
direct healthcare professional communication (DHPC) issuance by data
source

EpiChron SIDIAP CPRD Aurum

IRR (95% Cl)

IRR (95% Cl)

IRR (95% Cl)

\Vaccinated

0.46 (0.19, 1.14)

0.55 (0.36, 0.84)

0.35 (0.33, 0.37)

Unvaccinated

0.38 (0.12, 1.17)

0.45 (0.30, 0.68)

0.37 (0.34, 0.39)

10.6. Adverse events / adverse reactions

No adverse events (AEs), other than those reported in aggregated data in this report, were
observed during study.

This study involves a combination of existing structured data and unstructured data, which
were converted to structured form during the implementation of the protocol solely by a
computer using automated algorithmic methods, such as natural language processing.

In these data sources, it is not possible to link, (i.e., identify a potential association between)
a particular product and medical event for any individual. Thus, the minimum criteria for
reporting an AE (i.e., identifiable patient, identifiable reporter, a suspect product, and event)
cannot be met.

11. DISCUSSION
11.1. Statistical interpretation

In alignment with guidance from the American Statistical Association, and the International
Committee of Medical Journal Editors, the C4591021 PASS research consortium did not rely
on statistical significance as the primary basis for interpreting study results.' '* Rather than
adopting a binary framework based on statistical significance, we applied a more nuanced
approach that considered the magnitude and precision of effect estimates, as well as potential
sources of bias. This methodology was deemed more appropriate for evaluating observational
data, as it avoids attributing findings solely to chance when conventional significance
thresholds are not met.

For AESIs, random-effects meta-analyses were conducted when data were available from at
least two data sources. This method was used to generate a pooled estimate, representing a
weighted average of the individual effect estimates, and to evaluate heterogeneity across data
sources. The random-effects model was selected to account for between-study variability in
the estimation process and in the construction of 95% confidence intervals. However, it is
important to note that while this approach incorporates heterogeneity into the analysis, it does
not resolve it and should not replace a thorough investigation of its sources.'® In the presence
of heterogeneity, random-effects models tend to assign relatively greater weight to smaller
studies. Heterogeneity was assessed using the |? statistic. Thresholds for the interpretation of
the I? statistic can be misleading, since the importance of inconsistency depends on several
factors, but we used the following classification as recommended by the Cochrane
Collaboration: 0% to 40%: might not be important; 30% to 60%: may represent moderate
heterogeneity; 50% to 90%: may represent substantial heterogeneity; 75% to 100%:
considerable heterogeneity.'®
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11.2. Key results

This final report is based on healthcare data from seven population-based sources across
five European countries: Pedianet and HSD (ltaly), PHARMO (Netherlands), NHR (Norway),
EpiChron and SIDIAP (Spain), and CPRD Aurum (United Kingdom). Data from HSD (ltaly)
were included exclusively in the self-controlled risk interval (SCRI) analysis due to concerns
about exposure misclassification linked to the registration practices of the Pfizer—-BioNTech
COVID-19 vaccine in GP settings within the HSD coverage area, which could have resulted
in vaccinated individuals being classified as unvaccinated.

The data cut-off dates varied by data source: Pedianet (31 December 2022), PHARMO (30
June 2023 for GP data and 31 December 2022 for hospital data), SIDIAP (30 June 2023),
EpiChron (31 July 2023), NHR (31 December 2022), and CPRD Aurum (07 June 2023)
(Table 3). The observation period encompassed the timeframe during which individuals
could receive up to five doses of the Pfizer—BioNTech COVID-19 vaccine, following the
implementation of extended booster campaigns in many countries from late summer 2022.
During this period, only the original Comirnaty formulation was available, and paediatric
doses had been authorised.

11.2.1. Descriptive results
11.2.1.1. Cohort attrition

During the study period, 12,398,589 individuals received a first dose of the Pfizer-BioNTech
COVID-19 vaccine, with at least one year of lookback and no prior COVID-19 vaccination. In
CPRD 20.82% have been excluded because less of 12 months of continuous enrolment in
the data source. This is likely because patients have been registered with a GP for less than
12 months due to having moved and changed GP or being classed as temporary residents
(e.g. students or those away from home for a short period). It may be that case that in the
setting of a mass vaccination programme people who had moved and not changed to their
local GP id so on mass in order to receive the covid vaccine. Of these, 84.9% received a
second dose, with uptake ranging between 76.2% in PHARMO to over 90% in the Spanish
data sources. Among second-dose recipients, 60.8% received it within six weeks, with wide
variations, ranging from 97.3% in Pedianet (median: 3.14 weeks) to 6.1% in CPRD Aurum
(median: 10.7 weeks). Third doses were given to 34.8% of first-dose recipients, with median
intervals between second and third doses ranging from 21.4 to 31 weeks. A fourth dose was
administered to 9%, and 0.1% received a fifth dose. The interval between third and fourth
doses exceeded 40 weeks in all sources except CPRD Aurum (25.7 weeks). In the UK,
extended intervals between the earlier doses were due to recommendation from the Joint
Committee on Vaccination and Immunisation (JCVI) to delay the second dose to 12 weeks
to maximise first-dose coverage during the Alpha variant surge.’

A total of 48,439 pregnant women received a first dose of the Pfizer-BioNTech COVID-19
vaccine during pregnancy, had one year of lookback and had not received any other
COVID-19 vaccine before. Among these, 55.11% could be matched with unvaccinated,
pregnant women for the pregnancy and neonatal outcomes.

Among the total vaccinated population, 92.73% (11,496,929) were matched with
unvaccinated individuals. Censoring occurred in 30.30% of vaccinated matches due to
receipt of a non-Pfizer vaccine, and in 67.85% of unvaccinated matches due to subsequent
COVID-19 vaccination. The median follow-up was short in unvaccinated cohorts and ranged
from 0.8 months in NHR to 1.0 month in EpiChron. To reduce bias, both members of a
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matched pair were censored when either was censored. For analyses of those who received
two doses within six weeks and those who had no healthcare contact in the seven days prior
to time zero, pairs were excluded if only one met the criteria. SCRI analyses included
individuals with AESIs in post-vaccination risk or control windows and compared the risk for
AESIs in each window. Sensitivity analyses matched 12,049,838 vaccinated individuals to
23,818,759 historical unvaccinated controls from 2018-2019 (1:2 matching, with one control
from 2018 and another from 2019), and 11,319,784 vaccinated individuals to 11,319,784
unvaccinated controls from 01 January to 30 November 2020 (1:1 matching).

11.2.1.2. Demographics and comorbidities

The matched cohorts differed in age, healthcare use, and vaccination timing across data
sources. Median age ranged from 10 years in Pedianet to 48 years in PHARMO. Most first
doses were administered in Q2 2021, except in Pedianet, a paediatric data source, where
first dose administration peaked in Q1 2022 because child vaccination began later. In Spain,
vaccinated individuals had higher primary care use than unvaccinated individuals (ASD:
0.26 in EpiChron, 0.20 in SIDIAP), while this use was balanced in the other data sources.
Hospitalisation rates were similar across all cohorts. Over 80% had a Charlson score of 0 or
1, and common comorbidities included cardiovascular, respiratory, and connective tissue
diseases. Medication use was highest for antibiotics, NSAIDs, and psychotropics.
Vaccination history reflected age, with childhood vaccines common in Pedianet and
influenza vaccines in older age groups. Baseline characteristics were well balanced (ASDs
<0.1), except for HPV vaccination in Pedianet (13.78% vs. 9.86%, ASD: 0.12).

11.2.1.3. Incidence rates and hazard ratios for AESIs

To inspect temporal trends in incidence, age standardised incidence rates in unvaccinated
individuals were estimated by quarter. This was performed using the 2018-2019 and 2020
historical controls and the unvaccinated individuals in the matched cohort for 2021-2022.
Unvaccinated individuals in 2021 and 2022 were censored when vaccinated, which reduced
the size of the cohort for 2022. This is reflected in rapid rate reductions and spikes. For NHR
and EpiChron, historical controls were biased since data on death were not available in
NHR, for 2018/2019 and EpiChron excluded all persons who were not alive on 01/01/2020.
The rates for these data sources only started at the start of the study period (vaccination roll
out) in December 2020. All rates were standardised to the age distribution within the data
source on 01 January 1, 2020, to allow for cross-period comparisons. However, since the
standard distribution for weighting is specific to the data source, age differences between
data sources could confound results in comparisons between data sources. Comparison of
the incidence rates between vaccinated and unvaccinated individuals showed that:

1) most AESIs were very rare or rare (very rare adverse events were defined as those
occurring in<1 in 10,000 individuals, and rare 21 in 10,000 and <1 in 1,000
individuals);

2) many incidence rates had seasonal patterns since (viral) infections were important
risk factors, underlining the importance of matching on calendar time, which was
done in the matched cohort;

3) incidence rates of many serious AESIs were higher in NHR, EpiChron, and SIDIAP
since these data sources were linked to hospital discharge databases, and
emergency room visits (not in SIDIAP); rates were lower in GP-based data sources
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(especially PHARMO), where information from the hospital was not available for the
whole period that information from the GP data source was available’,

4) incidence rates of several events changed during the COVID-19 pandemic (Q2 2020
and onwards) when healthcare access was restricted.

Within the main matched cohort, IRs were estimated in vaccinated and unvaccinated
individuals and adjusted for IPTW, and excess incidence and excess risk estimates could be
obtained. Many sensitivity and subgroup analyses were conducted to support interpretation
of the matched cohort results and further examine subgroups of interest. A summary of the
core findings for the main comparisons with adjusted hazard ratios (HRs) pooled across
data sources and the results from the SCRI analyses are provided in Table 10. Together
these results answer the primary study objective.

11.2.2. Outcomes identified as risks in risk management plan
11.2.2.1. Myocarditis and pericarditis

Results show increased risks for myocarditis and pericarditis, with varying results across risk
windows, sensitivity analyses, and subgroup analyses (Table 10).

The overall hazard ratio (HR) for myocarditis and pericarditis was based on the 21-day risk
window following the first dose. In individuals who received two doses within six weeks, the
pooled adjusted HR increased to 1.67 (95% CI: 1.36-2.04) when considering risk windows
after both doses. Subgroup analyses showed elevated risks in younger males, with a pooled
HR of 2.32 (95% CI: 1.74-3.10) in those aged 18-29 and 2.37 (95% Cl: 0.31-18.14) in
those aged 30-39. SCRI analyses supported these findings, showing a pooled incidence
rate ratio (IRR) of 2.06 (95% CI: 0.48-8.79) in males aged 18-29 and 1.16 (95% CI: 0.75—
1.81) in females of the same age group.

Although the analyses were not dose-specific, these findings are consistent with evidence
from the literature, which shows an increased risk, especially in the 7-day period after dose
2, in young males.'®?2 Results from a meta-analysis showed that, compared with
unvaccinated groups or unvaccinated time periods, the highest attributable risk of
myocarditis or pericarditis was observed after the second dose of the Pfizer-BioNTech
COVID-19 vaccine in boys aged 12-17 years (10.18 per 100 000 doses [95% CI: 0.50-
19.87]) and in young men aged 18-24 years (attributable risk, 20.02 per 100 000 doses
[95% Cl: 10.47-29.57]) for the mRNA-1273 vaccine.?

The PPV values for myocarditis and pericarditis were below 80% in most data sources and
did not differ between vaccinated and unvaccinated cohorts. This means that absolute risks
and rates were overestimated, and relative risks were attenuated.?* The PPV did not differ
between the vaccinated and unvaccinated cohorts, which means we can predict the
direction. Most of the published studies did not apply case validation and therefore may also
have suffered from misclassification.

11.2.2.2. Anaphylaxis

Anaphylaxis within one day of vaccination was primarily associated with the Pfizer-BioNTech
vaccine in NHR, where the adjusted hazard ratio was 15.54 (95% CI: 5.66-42.71), mostly in
females and the subgroup of individuals with comorbidities. These cases likely occurred
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early in the vaccination rollout, consistent with CDC reports from December 2020.2° Interim
guidance was issued by public health agencies, including screening, observation periods,
and immediate treatment protocols.?® The CDC reported about 4.8 confirmed anaphylaxis
cases per million Pfizer doses, nearly all occurring within 30 minutes and predominantly in
women.?® Findings in NHR aligned with these early case series. Although the positive
predictive value for anaphylaxis was low across data sources, including NHR, confidence
intervals overlapped between vaccinated and unvaccinated individuals in NHR, which
means the effect would be to potentially attenuate the observed HR.
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Table 10. Summary of pooled analyses by AESI in the matched cohort and SCRI analyses

Matched cohort analyses

SCRI analyses

. . Events
Risk Events Events Events in .
window vac unvac Adjusted HR (95% CI) 12(95% Cl) risk co:'\r:rol IRR (95% CI) 12 (95% Cl)
(days) n n window X
window
Identified risks in risk management plan
21 <55 <44 1.32 (0.74-2.34) 0(0-0.79) ND ND ND ND
Myocarditis 7 <26 <24 1.14 (0.40-3.28) 0 (0-0.85) ND ND ND ND
14 <44 <38 1.20 (0.61-2.40) 0(0-0.79) ND ND ND ND
21 181 120 1.49 (1.22-1.81) 0(0-0.79) <586 <426 1.15 (0.99-134) 0(0-0.71)
Myocarditis or pericarditis 7 75 57 1.32 (0.91-1.90) 0 (0-0.79) <240 <172 1.39 (1.01-1.93) 0.24 (0-0.68)
14 137 100 1.36 (1.13-1.64) 0(0-0.79) <416 <306 1.19 (1.06-1.35) 0 (0-0.75)
21 131 89 1.46 (1.13-1.87) 0 (0-0.85) ND ND ND ND
Pericarditis 7 <55 <43 1.27 (0.97-1.64) 0 (0-0.85) ND ND ND ND
14 99 75 1.31 (0.90-1.90) 0 (0-0.85) ND ND ND ND
Anaphylaxis 1 <83 <21 2.52 (0.27-23.28) 0.79 (0.44-0.92) <130 <296 | 7.69 (3.71-15.94) | 0.79 (0.49-0.91)
AESis identified as signals and discussed by PRAC
idiopathic thrombocytopenia 42 <70 <86 0.77 (0.50-1.17) 0 (0-0.79) <272 <225 | 0.91(0.76-1.09) 0 (0-0.79)
TTS 15 <26 <22 1.24 (0.44-3.46) 0(0-0.9) <71 <58 0.91 (0.60-1.39) 0 (0-0.90)
Glomerulonephritis 180 375 394 0.92 (0.62-1.38) 0.51 (0-0.82) ND ND ND ND
Erythema multiforme 42 <39 <43 0.87 (0.35-2.14) 0.24 (0-0.69) ND ND ND ND
Multi inflammatory syndrome 42 <225 <279 1.11 (0.42-2.96) 0.57 (0-0.84) ND ND ND ND
Hypermenorrhoea 183 11,801 9,325 1.24 (1.02-1.51) 0.92 (0.84-0.96) ND ND ND ND
Secondary amenorrhoea 183 4336 3374 1.14 (0.90-1.44) 0.86 (0.66-0.94) ND ND ND ND
Myositis 365 <378 <345 1.05 (0.86-1.29) 0 (0-0.79) ND ND ND ND
AESis prespecified and discussed in the literature
Death (all causes) 365 21,752 47,373 0.50 (0.34-0.76) 0.99 (0.99-0.99) ND ND ND ND
Acute cardiovascular injury 365 57,302 42,111 1.22 (1.04-1.42) 0.98 (0.96-0.98) ND ND ND ND
Arrhythmia 365 44,825 33,702 1.22 (1.05-1.42) 0.97 (0.95-0.98) ND ND ND ND
Coronary artery disease 365 11,104 9,200 1.14 (0.87-1.50) 0.93 (0.87-0.96) ND ND ND ND
Stress cardiomyopathy 365 <72 <63 1.23 (0.77-1.96) 0 (0-0.79) ND ND ND ND
Heart failure 365 12,364 12,001 1.01 (0.73-1.38) 0.98 (0.97-0.99) ND ND ND ND
Other AESI
Subacute thyroiditis 365 <57 <37 1.89 (1.20-2.96) 0 (0-0.85) ND ND ND ND
Acute aseptic arthritis 42 <3,418 <3,055 1.13 (0.99-1.30) 0.60 (0.02-0.84) 16,235 12,227 | 0.99 (0.88-1.11) | 0.91 (0.83-0.95)
Diabetes mellitus-1 365 1,317 1,219 1.05 (0.89-1.24) 0.26 (0-0.70) ND ND ND ND
Generalised convulsions 42 1,578 1,488 1.04 (0.09-1.20) 0.11 (0-0.86) <5,551 <4,228 | 0.98 (0.89-1.09) | 0.60 (0.01-0.84)
Coagulation disorders 28 2,728 3,198 0.85 (0.76-0.95) 0.37 (0-0.76) 10,711 8,602 | 0.93 (0.88-0.98) 0.51 (0-0.81)
Acute liver injury 365 547 546 1.07 (0.69-1.66) 0.56 (0-0.84) ND ND ND ND
Acute pancreatitis 365 1,507 1,420 1.05 (0.88-1.25) 0.37 (0-0.77) ND ND ND ND
Acute kidney injury 365 9,335 10,305 0.92 (0.74-1.16) 0.96 (0.94-0.98) ND ND ND ND
Rhabdomyolysis 365 <286 <368 0.77 (0.59-1.01 0 (0-0.79) ND ND ND ND
Acute disseminated 42 NA NA NA NA <11 <10 | 1.39(0.01-318) 0 (NA)
encephalomyelitis
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Table 10. Summary of pooled analyses by AESI in the matched cohort and SCRI analyses

Matched cohort analyses

SCRI analyses

. . Events
Risk Events Events Events in N
window vac unvac Adjusted HR (95% CI) 12(95% Cl) risk co:'\r:rol IRR (95% CI) 12 (95% Cl)
(days) n n window X
window
Bell's palsy 42 468 477 0.96 (0.88-1.05) 0 (0-0.79) <1806 <1444 | 0.93 (0.83-1.04) 0.24 (0-0.68)
CVST 28 <23 <22 0.74 (0.06-8.83) 0.57 (0-0.86)
GBS 42 <25 <26 1.05 (0.27-4.13) 0.21 (0-0.88) <122 <106 0.91 (0.67-1.25) 0 (0-0.79)
Meningoencephalitis 42 <83 100 0.84 (0.55-1.27) 0(0-0.79) 338 302 0.82 (0.70-0.96) 0 (0-0.79)
Transverse myelitis 42 <10 <10 1.57 (0.16-15.62) 0 (NA) <29 <30 0.83 (0.51-1.37) 0 (0-0.85)
Narcolepsy 42 <30 37 0.54 (0.09-3.31) 0.37 (0-0.80) <81 <71 0.76 (0.38-1.53) 0.27 (0-0.73)
ARDS 365 282 1280 0.27 (0.11-0.63) 0.83 (0.60-0.92) ND ND ND ND
Chilblain like lesions 42 <187 <206 0.81 (0.45-1.44) 0.60 (0-0.85) ND ND ND ND
SOCV 28 <31 <30 0.82 (0.30-2.25) 0 (0-0.85) <94 <72 1.01 (0.85-1.19) 0 (0-0.85)

ND: not done; Sudden death could not be accurately assessed.
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11.2.3. Risks discussed by PRAC
11.2.3.1. Idiopathic thrombocytopenia

Idiopathic thrombocytopenia was discussed in March 2021 by the PRAC (Table 1) and
several case series were published.??° This PASS study found no association between the
Pfizer-BioNTech COVID-19 vaccine and idiopathic thrombocytopenia (ITP) in the main
analysis, SCRI study, or sensitivity analyses. An increased HR was observed in the
comparisons with the 2020 historical controls, probably due to reduced healthcare utilisation
during that period, which is also reflected in lower ITP incidence in NHR and SIDIAP in Q2—
Q3 2020 in unvaccinated individuals. The broad PPV for ITP was 83% in vaccinated and
92% in unvaccinated in NHR, 33% in EpiChron, for both vaccinated and unvaccinated,
moderate (62% and 72%, respectively) in SIDIAP, and 100% for vaccinated in CPRD
Aurum, with either no PPV for unvaccinated or overlapping confidence intervals between
vaccinated and unvaccinated individuals. In NHR, where misclassification was minimal, the
adjusted hazard ratio was 0.62 (95% CI: 0.31-1.24), lower than in other sources.

11.2.3.2. Thrombotic thrombocytopenia syndrome

Thrombotic thrombocytopenia syndrome (TTS) was discussed by the PRAC in relation to
COVID-19 vaccines with an adenovirus platform, not for the Pfizer-BioNTech COVID-19
vaccine.!' The Pfizer-BioNTech COVID-19 vaccine was shown to have a lower risk of TTS
than vaccines with an adenovirus platform in prior studies, and across different studies.*
Only a few cases of TTS following vaccination were identified. TTS was not associated with
an elevated risk in the matched cohort or in the SCRI analysis. The broad PPV for TTS was
<50% in vaccinated individuals with wide confidence intervals due to a very low number of
events. The low PPV will lead to an attenuation of the HRs and IRRs.

11.2.3.3. Glomerulonephritis and erythema multiforme

Glomerulonephritis and erythema multiforme were discussed in 2023 by PRAC and resulted
in a request for routine pharmacovigilance and monitoring of periodic safety update reports
(PSURSs) for glomerulonephritis and a change in product information for erythema
multiforme. For both AESIs case series have been published.?' 32 The results from this study
showed no association between Pfizer-BioNTech COVID-19 vaccine and these two AESIs,
in the main analyses or in the sensitivity analyses. The events were not validated; therefore,
the direction of bias cannot be predicted.

11.2.3.4. Multisystem inflammatory syndrome

The PRAC discussed MIS in October 2021 based on case series from EudraVigilance and
the literature. Although MIS is similar to conditions like Kawasaki disease and toxic shock
syndrome, the exact cause is believed to be a delayed immune response to SARS-CoV-2.
Multisystem inflammatory syndrome (MIS), a rare but serious condition affecting multiple
organs, emerged shortly after the onset of COVID-19 and was formally coded in ICD-10 CM
as M35.81 in 2021 for both children (MIS-C) and adults (MIS-A). Due to the timing of this
formal classification, historical controls could not be used to assess pre-COVID incidence.
This PASS study found no association between MIS and the Pfizer-BioNTech COVID-19
vaccine, with a pooled adjusted hazard ratio of 1.02 (95% CI: 0.35-3.00) in both adults and
children, confirmed across sensitivity analyses. Validation was not conducted for this event
therefore the direction of bias cannot be predicted.
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11.2.3.5. Hypermenorrhoea and secondary amenorrhoea

Hypermenorrhoea was reviewed by PRAC in October 2022, following accumulating
evidence suggesting a possible causal link with mMRNA COVID-19 vaccines.** The EMA
proposed immune-mediated vascular effects and coagulation changes as plausible
mechanisms. A 2024 systematic review supported the possibility of menstrual changes post-
vaccination, though most were mild and short-lived.** * This study found associations in
GP-based data sources but not in NHR, where GP diagnoses were absent. Adjusted HRs
were 1.18 (95% CI: 1.12-1.24) in CPRD Aurum, 1.59 (95% CI: 1.39-1.82) in EpiChron, 1.46
(95% CI: 1.34-1.59) in PHARMO, and 1.13 (95% CI: 1.06—1.21) in SIDIAP. Associations
were stronger in younger girls aged 12—-15 and 16—-17 and declined with age in all data
sources, except CPRD where adjusted HRs remain similar across age groups.

Secondary amenorrhoea, defined as no menstruation for 290 days, was discussed by PRAC
in June 2022.%% PRAC concluded there was insufficient evidence to establish a causal link
between the Pfizer-BioNTech COVID-19 vaccine and secondary amenorrhoea. This study
showed no association, except for CPRD Aurum, where the adjusted hazard ratio was 1.33
(95% CI: 1.24-1.43). The overall pooled HR was 1.13 (95% CI: 0.85-1.51). Neither of the
events were validated, therefore the direction of bias cannot be predicted.

11.2.3.6. Myositis

PRAC reviewed myositis as a safety signal for the Pfizer-BioNTech COVID-19 vaccine,
based on 156 reports of idiopathic inflammatory myopathies from January to December
2023, including cases with no alternative explanation and some with recurrence after re-
exposure.®” This study found no association between the vaccine and myositis. Although the
risk appeared higher in PHARMO data, the estimates were imprecise. Myositis was not
validated; therefore, the direction of bias cannot be predicted.

Several other events were discussed by PRAC, but these were not pre-specified in this study
and were not requested to be added to the label, as they are monitored through routine
pharmacovigilance.

11.2.4. Other prespecified AESIs discussed elsewhere
11.2.4.1. Death

In January 2021, Norway reported 23 deaths among individuals who were frail or had
comorbidities within six days of receiving the Pfizer-BioNTech COVID-19 vaccine, raising
concerns about vulnerability to side effects. However, WHO’s Global Advisory Committee on
Vaccine Safety (GACVS) found no evidence of a causal link, noting the deaths aligned with
expected mortality in this population.® This study found a strong protective effect of the
vaccine on all-cause mortality, which was highest in CPRD Aurum, with a pooled risk
reduction of 50%. The effect was consistent across immunocompromised individuals, those
who were frail or had comorbidities, and both sexes. A positive effect was not shown in
children aged 5—-11 due to the low number of events in the vaccinated and unvaccinated
cohorts and lack of power. When individuals with prior COVID-19 were excluded, the
adjusted HR remained protective at 0.53 (95% CI: 0.36—0.78). These events were not
validated; therefore, the direction of bias cannot be predicted.
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11.2.4.2. Cardiovascular events

Cardiovascular events, listed as AESIs by the SPEAC project due to their known link to
SARS-CoV-2 infection,*® were not specifically discussed by PRAC but were reported in
literature.*® A Swedish study found a reduced cardiovascular risk post-vaccination,
especially after dose three (HRs: 0.69-0.81). Slightly increased risks were observed for
extrasystoles: adjusted HR = 1.17 (95% CI: 1.06—1.28) after dose one and adjusted HR 1.22
(95% CI: 1.10-1.36) after dose two, mainly in the elderly and males. Transient ischaemic
attack showed a modest increase (adjusted HR: 1.13, 95% CI: 1.05-1.23), but no
association was found for stroke or arrhythmias.*'.

In this PASS study, cardiovascular risk was assessed over a 365-day period post-dose one.
A composite outcome of acute cardiovascular injury showed a consistent, small increase in
risk (adjusted HR =1.22, 95% CI: 1.04-1.42). However, there was a potential selection bias
since most unvaccinated individuals were censored after 60 days due to COVID-19
vaccination, leaving only few unvaccinated which may suffer from loss to follow-up (see
Section 11.3). The direct effect estimate for acute cardiovascular injury rose from: adjusted
HR 1.22 (95% CI: 1.04-1.42 to 1.27 (95% CI: 1.09-1.49). Similar small increases, and
censoring of unvaccinated was seen for arrhythmia, coronary artery disease, and stress
cardiomyopathy, but no association was found with heart failure. The events were not
validated; therefore, the direction of bias cannot be predicted.

11.2.5. Other AESI

The 17 other pre-specified AESIs which were studied, are briefly discussed here.

Subacute thyroiditis occurrence after receipt of Pfizer-BioNTech COVID-19 vaccination has
been reported in the literature.*? Pfizer-BioNTech evaluated this AESI at the request of the
PRAC in 2022 and again in 2024,'? but it was not included in the list of signals published by
Caplanusi et al."" No large-scale comparative studies exist to the best of the MAH'’s
knowledge, but this study found a small, consistent increase in risk in CPRD, SIDIAP and
NHR. in NHR, with increases in females and some age categories. The pooled direct effect
had an adjusted HR of 2.71 (95% CI: 1.65-4.45).

For type 1 diabetes mellitus (DM-1), isolated post-vaccination cases have been reported,
though a large Hong Kong study found no association.** This PASS study also found no
association between the vaccine and DM-1, except for an isolated finding of an elevated in
females aged 16-17.

While case reports and pharmacovigilance data suggest a possible link between the Pfizer-
BioNTech COVID-19 vaccine and autoimmune hepatitis (AlH)-like liver injury, a large, self-
controlled case series (SCCS) study in Hong Kong found no increased risk of acute liver
injury.*+46 This PASS which, focused on acute liver injury which is broader than AIH alone,
we did not observe a consistent increase in risk. However, the HR was elevated in CPRD
Aurum (adjusted HR: 2.20; 95% CI: 1.23-3.91). Rare instances of acute kidney injury have
been reported post-vaccination, but a large cohort study showed higher risk after SARS-
CoV-2 infection than vaccination.*” “® This PASS found no association between the Pfizer-
BioNTech COVID-19 vaccine and acute kidney injury (with high heterogeneity), including in
the direct effect analyses. Several case reports on acute pancreatitis following Pfizer-
BioNTech COVID-19 vaccination have been published.*® To the best of the MAH'’s
knowledge no comparative study has been conducted. In this study no association between
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Pfizer-BioNTech COVID-19 vaccination and acute pancreatitis was observed, in the main
analyses, the direct effect or the sensitivity analyses. There have been a few reported cases
suggesting an association between the Pfizer-BioNTech COVID-19 vaccine and
rhabdomyolysis, but this AESI is very rare.®**2 To the best of the MAH’s knowledge no
comparative studies have been conducted at present. In this study no association between
the Pfizer-BioNTech COVID-19 vaccine and rhabdomyolysis was found. The HR for the
direct effect was also below 1.

Generalised convulsions or seizures have been reported as rare adverse events following
Pfizer-BioNTech COVID-19 vaccination, primarily in individuals with pre-existing epilepsy.>®
New-onset seizures are uncommon and may be triggered by post-vaccination fever in
susceptible individuals.5* A SCCS analysis in Hong Kong found no association.® This PASS
observed no increased risk of generalised convulsions from both the matched cohort and
SCRI analyses and the sensitivity analyses. ADEM has been temporally associated with
Pfizer-BioNTech COVID-19 vaccination in isolated cases. The results from an SCCS in the
England and Northern Ireland did not show an association with mRNA vaccines but the point
estimate had very wide 95% Cls.*® In this study the association could not be estimated
because there were very few cases. Case reports and a systematic review identified Pfizer-
BioNTech COVID-19 vaccine as one of the most commonly reported vaccines in cases of
Bell's palsy, with its onset ranging from 1 to 48 days post- vaccination.®” A case-control
study did not find a statistically significant association between recent Pfizer-BioNTech
COVID-19 vaccination and Bell's palsy (adjusted odds ratio 0.84, 95% CI: 0.37—1. 90).58 %
Some population-based studies suggested a slight increase in risk, particularly after the first
dose and among older age groups, but the findings are inconsistent.%” This PASS showed
no association between Pfizer-BioNTech COVID-19 vaccine and Bell’s palsy, and this was
consistent across the different sensitivity analyses and subgroups. Reports and case series
describe some instances of cerebral venous sinus thrombosis (CVST) following Pfizer-
BioNTech COVID-19 vaccination, but these are very rare.*® %° An SCCS study in New
Zealand found no association.>® No association between vaccination and CVST was
observed in this PASS, although the risk increased in the immunocompromised subgroup,
with very wide confidence intervals (pooled adjusted HR: 4.00; 95% CI: 0.45-35.78), based
on data from NHR only.

Published results from comparative cohort and SCCS analyses on Guillain-Barré syndrome
(GBS) consistently show no increase, and even a decrease, in risk after vaccination with
Pfizer-BioNTech COVID-19 vaccine, including when recipients are compared with those who
received adenoviral vector COVID-19 vaccine or had had a SARS-CoV-2 infection itself. The
results from a large systematic review showed a reduction of risk.®® In this PASS there was
no consistent association in the results from different sensitivity analyses, SCRI, and
subgroup analyses. The broad PPV for GBS in the vaccinated cohorts was 50% in CPRD
Aurum, 56% in SIDIAP and 67% in NHR.

There have been rare reports of meningoencephalitis and related conditions following
vaccination with the Pfizer-BioNTech COVID-19 vaccine. In this study no association
between Pfizer-BioNTech COVID-19 vaccination and meningoencephalitis was found in the
matched comparative cohort or the SCRI analysis. In some younger age groups, the risks
were elevated but the 95% Cls were very wide. Transverse myelitis occurrence has been
reported after various vaccines, including COVID-19 vaccines.®' Pharmacovigilance data
from the Netherlands show that about half of the transverse myelitis reports after COVID-19
vaccination involved the Pfizer-BioNTech COVID-19 vaccine, reflecting its widespread use.®?
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The results from observational cohort and SCCS studies did not show a statistically
significant increased risk of transverse myelitis associated with Pfizer-BioNTech COVID-19
vaccination compared with background rates. In this PASS a small increase in the pooled
adjusted HR was observed, but with wide confidence intervals, whereas the SCRI design did
not show an elevated risk. Narcolepsy has been associated with Pfizer-BioNTech COVID-19
vaccine in case reports, but this PASS found no association in the matched cohort or SCRI
analyses, or in the sensitivity and subgroup analyses.%?

Acute respiratory distress syndrome (ARDS) has been reported to be strongly associated
with severe COVID-19 but not with the Pfizer-BioNTech COVID-19 vaccine. In this PASS a
strong protective effect was observed in the vaccinated cohorts compare with the
unvaccinated cohorts, except in the youngest age groups, 5-11 and 12-17 years of age
where power was limited. As expected, the protective direct effect of vaccination was
weaker when individuals who had previously had COVID-19 previously were removed, as
these individuals already had built immunity.

Chilblain-like lesions (also known as pernio-like lesions or ‘COVID toes’) have been reported
as a rare side effect following Pfizer-BioNTech COVID-19 vaccination, even without
recorded SARS-CoV-2 infection.®* % The suspected mechanism involves a strong immune
response, particularly type | interferon signalling. However, this study found no association
between the vaccine and these lesions in any pooled, sensitivity, nor subgroup analyses.

Single organ cutaneous vasculitis (SOCV) has been reported after Pfizer-BioNTech COVID-
19 vaccination, typically presenting as purpuric, itchy skin lesions confirmed by
dermatological and histopathological exams.®® The condition is believed to be immune-
mediated. This PASS found no overall association between the vaccine and SOCV.
However, in immunocompromised individuals, the adjusted hazard ratio was elevated at
1.66 (95% CI: 0.54-5.05) based on NHR data, with wide confidence intervals indicating
uncertainty.

11.2.5.1. Pregnancy and maternal Outcomes

Pregnancy and maternal outcomes were studied in a separate matched cohort and showed
no increased risk for most the outcomes, which is in line with published literature.®” FGR and
preterm birth showed small increases in risk, but this could be due to residual confounding
by COVID-19, as many COVID-19 events were associated with these outcomes, and we did
not estimate a direct effect.®® In addition to residual confounding by COVID-19, we suspect
there may be residual confounding due to gestational age, because gestational age was not
a matching factor. Adjustment was done through IPTW, but not in NHR where the estimates
for preterm birth and FGR were higher.

11.2.5.2. Direct Healthcare Professional Communication

On 19 July 2021, a Direct Healthcare Professional Communication (DHPC) was issued to
inform healthcare practitioners about the identified risk of myocarditis and pericarditis
associated with COVID-19 mRNA vaccination.®® The healthcare practitioners were informed
that they should be alert to the signs and symptoms of myocarditis and pericarditis and that
they should advise vaccinated individuals to seek immediate attention should they
experience chest pain, shortness of breath or palpitations. The impact of this risk
minimisation measure was evaluated by assessing if the frequency of any cardiac imaging
test after the issue of the DHPC had increased compared with the period before the DHPC
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in vaccinated and unvaccinated individuals. Although it was expected that incidence rates of
imaging would increase after the DHPC, it was observed that incidence rates of recorded
cardiac imaging were higher before the issuance of the DHPC letter, i.e., assessed in the
period from 01 January 2021 to 30 June 2021, than after, i.e., assessed in the period from
01 August 2021 to 31 December 2022, in both vaccinated and unvaccinated individuals.
This unexpected finding may be explained by several factors:

e Pre-existing heightened clinical vigilance: Before the DHPC issue date (19 July
2021), there was already increased awareness and clinical suspicion of myocarditis
and pericarditis in the context of COVID-19 vaccinations, especially as early safety
signals and case reports emerged and because of the study from Israel.”® Healthcare
providers might have been proactively ordering cardiac imaging based on initial
reports or studies, causing elevated imaging rates before official communications.

e Public and media attention prior to DHPC: Media coverage and patient awareness of
concerns about myocarditis and pericarditis in relation to vaccines might have
prompted more individuals to seek medical evaluation and physicians to order
diagnostic tests even before the formal communication about safety was
disseminated. EMA started safety assessments on myocarditis events after the
Pfizer-BioNTech COVID-19 vaccine in April 2021 following cases reported in Israel.
Public and social media attention increased from around spring 2021 and onward,
especially as myocarditis cases were highlighted as a rare adverse event after
mRNA COVID-19 vaccination, mainly in younger males after the second dose.

e Decline in imaging post-DHPC due to clearer clinical guidance: Once the DHPC was
released, healthcare professionals received specific criteria and guidance to identify
and manage suspected myocarditis and pericarditis cases. This clarity might have
led to more targeted and judicious use of cardiac imaging, avoiding unnecessary
tests following the official advice.

e During 2021 and 2022, the uptake of the first COVID-19 booster dose among young
adults in Europe (specifically those aged 18-24) was relatively modest compared
with older age groups. According to European Centre for Disease Prevention and
Control (ECDC) data reported as of 21 August 2022: The median booster dose
uptake among adults aged over 18 years in EU/EEA countries was about 64.7%, but
uptake among younger adults aged 18-24 was lower.”

e Lower numbers of susceptible individuals: by the summer of 2021, most adults had
already received two doses of the Pfizer vaccine, and most cases of myocarditis
might already have occurred.

Although this study does not provide evidence that any of these factors are causal,
collectively they may explain the observed pattern.
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11.3. Limitations
11.3.1. Measurement errors in data sources
11.3.2. Limitations due to observation periods and death dates

Several limitations in this study relate to the structure of the data sources and the
mechanisms for determining the start and end of follow-up. In Spain (SIDIAP and EpiChron),
the Netherlands (PHARMO), Italy (PEDIANET and HSD), and the United Kingdom (CPRD
Aurum), data were primarily derived from general practitioner (GP) databases whereas the
Norwegian Health Registries (NHR) also includes specialist healthcare. In these settings,
inclusion in the study population is contingent upon registration with a participating GP
practice, and follow-up ends upon deregistration.

The data sources in the Netherlands, Spain, Italy and part of the UK (England and Northern
Ireland) are dynamic, and the data collection period, catchment area and overlap between
databases differ. Data are recorded at the contributing general practices daily for clinical
purposes and processed to create monthly, quarterly or yearly data sources which are then
made available for observational research. In these data sources GP practices and
individuals can opt out of data collection for research purposes. In Italy, Pedianet includes
data from paediatricians, and follow-up typically ends when children transition to adult care
around age 14, this is where HSD begins.

The quality of data for deaths varied across the data sources. In PHARMO, SIDIAP, HSD,
and PEDIANET, deaths are recorded by GPs or paediatricians when informed, which may
lead to underreporting. PEDIANET had very few deaths (<5), consistent with low paediatric
mortality in Italy. EpiChron and NHR had complete death data via public registries. CPRD
Aurum used a validated algorithm based on GP records. The same algorithm was shown to
have high sensitivity (98%) in the CPRD GOLD database, minimising impact of imprecise
dates.” Across all data sources, delays in deregistration following migration or death may
result in individuals erroneously appearing as still under observation, unvaccinated, and
without recorded AESIs. This is more likely to happen in the unvaccinated, than in the
vaccinated, because the vaccinated at least have a recording health care contact of
vaccination. This misclassification could lead to spurious associations in cohort analyses.

Low numbers of recorded deaths prior to follow-up were observed in Norway, EpiChron, and
PEDIANET. In NHR, this was due to incomplete 2018 mortality data, leading to exclusion of
this data source from sensitivity analyses using historical controls. The low number of
deaths in Pedianet reflects its paediatric population. EpiChron included only individuals alive
after 01 January 2020 and those that enrolled in the data source after, i.e., newborns and
new enrolments. Because of the selection on death (EpiChron) and incompleteness in NHR,
NHR and EpiChron were excluded from the pre-COVID-19 and COVID-19 historical cohort
analyses.

11.3.3. Exposure measurement error

The identification of COVID-19 vaccine exposure in this study was based on a range of data
sources, including pharmacy dispensing records, general practice records, immunisation
registries, medical records, and other secondary sources. In NHR, EpiChron, CPRD Aurum,
PEDIANET, and SIDIAP, COVID-19 vaccination data were transferred automatically from
the point of administration to the respective databases. Vaccination data were generally
complete in SIDIAP, CPRD Aurum, NHR, and Pedianet, due to integration with national or
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regional registries. In contrast, PHARMO and HSD had fragmented or incomplete records.
HSD lacked automated vaccine reporting and was excluded from the main analysis but
included in SCRI design. PHARMO data were inconsistently recorded across providers and
sources, requiring a hierarchical approach to improve reliability.

Findings from the EMA-tendered COVID-19 Vaccine Monitoring study, which benchmarked
vaccine uptake against ECDC figures, confirmed good uptake and recording in NHR,
Pedianet, SIDIAP, and CPRD Aurum.”® However, PHARMO showed some delays in
recording of vaccines for people aged 50-59, potentially causing exposure misclassification,
but eventually good uptake was reached for all age groups., further supporting concerns
about exposure misclassification in this data source. However, the delays were believed to
be a problem during the pandemic only and should no longer influence the current study.

11.3.4. Limitations on outcome measurement

The data sources in this study varied by type of data source (GP, record linkage), and also
the type of databases that could be linked varied (GP, emergency room, discharge
diagnosis, outpatient specialists), as well as the vocabularies that were used to identify the
events. For example, in EpiChron and NHR, data from visits to emergency rooms and
hospitalisations were available, which may have resulted in a detection bias, i.e. higher
number of events being recorded compared with the other data sources in this study. This
was confirmed by the standardised incidence rates for most AESIs, which were often higher
in NHR and EpiChron than in other data sources, except for those that are primarily
diagnosed by GPs, e.g., menstrual disorders, chilblains, which were not captured in NHR.
Another limitation was the inability to identify cardiac imaging events in PHARMO and NHR.
In both data sources, no specific procedure codes were available, and it was not possible to
text mine for these events in patients’ hospital discharge letters. Consequently, the impact of
the DHPC on cardiac imaging after COVID-19 vaccination could not be assessed in either
data source.

As with all studies using routinely collected healthcare data, outcome misclassification is a
potential limitation. AESIs were identified using operational definitions based on diagnostic
codes and algorithms, which are subject to information bias due to diagnostic errors,
recording inaccuracies, and misclassification. Variability in data availability and coding
vocabularies across data sources further contributes to heterogeneity in the completeness
and validity of AESI definitions and covariates. To mitigate this, all AESI definitions and
covariates underwent dual medical review and refinement by a dedicated VAC4EU task
force. Additionally, nine rare and most severe AESIs were prioritised for validation of a
sample of cases across data sources using modified Brighton Collaboration level of
diagnostic certainty criteria.

The results showed that in each data source the number of validated cases was relatively
low, and the level of certainty varied substantially across data sources, resulting in diverse
patterns for all PPVs. This variability of PPVs was mainly due to available source data for
validation in each data source. In data sources which had only access to GP medical
records and were manually reviewed (i.e., SIDIAP and CPRD Aurum), most cases were
classified as level 4 (diagnosis but no further information) and therefore PPVs based on a
strict definition for all AESIs were low. However, when combined with additional levels of
certainty, the PPVs substantially increased (level 4a: diagnosis by specialists, although there
was insufficient information to satisfy the complete case definition). This suggests that cases
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were identified in this study, but that there were insufficient data available during the
validation process to meet the level of certainty of 1 to 3. This does not mean that the cases
were not cases, but they could not be definitively ascertained.

The results from data sources with access to in-hospital data for validation e.g., EpiChron
and NHR, showed higher strict PPVs for AESIs, indicating that information, such as results
of tests and imaging was available for validation. Overall, the study did not observe
substantial differences (measured by overlapping confidence intervals) in the PPV between
the vaccinated and unvaccinated individuals. While small sample sizes for validation in each
data source. may drive this observation, these findings support that misclassification is
mostly non-differential within each data source, and for this reason the HR was not
corrected. An attenuation of the HR was expected, but the assessment of HRs in data
sources with the highest PPV did not change the conclusions. Absolute incidence rates may
vary substantially depending on the healthcare setting captured, e.g., general practice,
emergency room, or hospital, and the level of misclassification. For instance, anaphylaxis is
typically diagnosed in emergency room settings, and if such data were not captured, the
absolute risk may have been underestimated. This was also observed in the ACCESS
study, which demonstrated that AESI rates vary significantly depending on the type of data
source used.” In this PASS age standardisation was conducted within data sources, based
on the population of 2020 for the unvaccinated historical and the unvaccinated controls. This
means that within data source comparisons over time were not confounded by age, but not
between data sources or with external references.

Misclassification may become differential if awareness of specific safety concerns influences
diagnostic behaviour. For example, anaphylaxis was recognised early in the vaccination
campaigns as a potential risk, and mitigation strategies, e.g., 15-minute observation period
post-vaccination, were implemented promptly. Such cases may have been managed on-site
and not recorded in routine healthcare data. Similarly, myocarditis and pericarditis following
mRNA vaccination were identified in Israel and the US before being confirmed in Europe in
July 2021.19.20.22, 74,75 However, no evidence of increased diagnostic activity was observed
following the regulatory DHPC, probably because most individuals had already received
their second dose by that time and the majority of cases had already occurred. The results
from a systematic review showed that issuing a DHPC has differing success rates.’®

Temporal changes unrelated to vaccination may also affect AESI rates. These include shifts
in coding practices (e.g., the introduction of MIS), changes in healthcare access during the
COVID-19 pandemic period and evolving risk factors such as SARS-CoV-2 infection itself,
which was associated with increased risk for several cardiovascular and coagulation-related
AESIs. To explore these effects, two historical comparator cohorts were used, one from the
pre-pandemic period (2018 and 2019), with normal healthcare access; and one from the
early pandemic period (01 January 2020 to 30 November 2020), during lockdown and wild-
type virus circulation. These historical comparator cohorts provided a valuable instrument for
comparison with the periods before and during the pandemic period. Forest plots illustrate
conveniently the differences and comparison, and interpretation was possible and further
described in the results and discussion sections. Additionally, quarterly age-standardised
incidence rates in unvaccinated individuals were analysed to assess longitudinal trends.
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11.3.5. Limitations on covariates

Information on comorbidity and comedications was based on the nature of the data sources,
e.g., capturing only GP prescriptions or dispensing, or also hospital, emergency room or
outpatient specialist prescriptions or dispensing, but consistent look-back periods were
applied across data sources, i.e., 10 years for comorbidity and 12 months for comedications
and healthcare utilisation. Moreover, comparisons between vaccinated individuals were
conducted within each data source in the SCRI analyses, and so it is reasonable to expect
non-differential misclassification. Demographic information on age and sex was available,
but data on ethnicity, social economic status, lifestyle indicators, e.g., smoking, BMI, were
not complete, but the levels of completeness were not different between vaccinated and
unvaccinated individuals.

11.3.6. Confounding

Confounding is inherent in every observational study since exposures are targeted to certain
groups by indication. During the COVID-19 pandemic, there were many factors that could
influence the probability of exposure and occurrence and detection of events. This
probability also varied over time due to vaccination roll out schemes and lock downs. In this
study confounding was mitigated by the study design. Several important covariates that
could determine exposure were matched on, e.g., age, comorbidity, pregnancy status, as
well as calendar time in the main analysis. The comparison of balance, using the absolute
standardised differences (ASDs) showed that most covariates were generally well balanced,
except for healthcare utilisation. Propensity scores for exposures, which is an appropriate
method to control for confounding in comparative analyses of low numbers of events were
calculated. Therefore, IPTW-adjusted effect estimates for all AESIs were presented.
However, not all potential confounders were available in some databases, which may have
resulted in residual confounding. Hence, self-controlled risk interval (SCRI) analyses were
also performed, where individuals acted as their own controls, and thus, automatically
controlling for both measured and unmeasured time-invariant confounders to assess
residual confounding. Since it was not possible to rule out that the SCRI may have suffered
from time varying confounding within a person, such as COVID-19, direct effect estimates
were obtained, since sensitivity analyses for comparison with the results from the main
analyses were also performed. Since the pooled adjusted HRs from these sensitivity
analyses were generally similar to the pooled adjusted HRs from the main analyses, it would
seem that residual confounding, if any, was minimal. For the pregnancy outcomes SCRI
could not be conducted, nor did we estimate direct effects, this may have caused residual
confounding by COVID-19 for preterm birth and FGR.

11.3.7. Censoring and selection bias

A key limitation of the comparison between the Pfizer—BioNTech COVID-19 vaccine cohort
and concurrent unvaccinated cohorts is the potential for selection bias, particularly due to
differential loss to follow-up, also known as informative censoring. This type of bias may
arise when censoring is influenced by exposure and shares common causes with the
outcome. In this study, participants were censored when they deviated from the treatment
strategy defined at baseline.

In the vaccinated cohort, censoring due to receipt of a non—-Pfizer—BioNTech COVID-19
vaccine was relatively infrequent. This form of censoring is not expected to have introduced
substantial bias. In contrast, censoring the concurrent unvaccinated cohort primarily

PFIZER CONFIDENTIAL
CT24-WI-GL15-RF02 3.0 Non-Interventional/Low-Interventional Study Type 1 Study Report Template



090177ela47507ac\Approved\Approved On: 15-Sep-2025 13:59 (GMT)

NON-INTERVENTIONAL STUDY REPORT

C4591021 :
BNT162b2 (COMIRNATY, Pfizer-BioNTech COVID-19 vaccine) Q P, ﬁzer
10 September 2025

occurred when individuals received any COVID-19 vaccine. This may be associated with
factors such as age and comorbidities, characteristics that are also linked to the risk of
AESIs. As a result, younger and healthier individuals may have remained unvaccinated for
longer, potentially leading to an overestimation of the relative risk of AESIs in the vaccinated
cohorts, despite matching on age and CDC scores. Alternatively, individuals who remained
unvaccinated may have been lost to follow-up, and moved to other areas, e.g. students,
which would also result in underestimated recording of outcomes.

Notably, differences in follow-up duration between vaccinated and unvaccinated individuals
were observed with indications of non-proportional hazards emerging early in the follow-up
period (within 45 to 90 days post-baseline). This suggests that selection bias may have
influenced the results, particularly for AESIs with longer risk windows, e.g., 180 or 365 days.
In contrast, analyses focusing on shorter risk windows are likely to be less affected.

To mitigate this bias, the main analysis employed pairwise censoring, whereby both
members of a matched pair were censored if one deviated from the assigned exposure
status. However, residual bias may persist if unvaccinated individuals remained
unvaccinated for reasons related to their underlying risk profile or because of loss-to-follow-

up.

Comparisons using historical control cohorts are expected to be less susceptible to this form
of selection bias, as censoring due to vaccination does not occur. Similarly, the SCRI design
is inherently less affected by informative censoring, as comparisons are made within
individuals over time.

11.3.8. Limitations of the meta-analysis

The meta-analysis method applied uses the estimates and uncertainty around the hazard
ratio (HR) directly in deriving the pooled estimate. This implies that DEAPs without a valid
estimate of the HR (due to the presence of zero events or lack of model convergence), do
not contribute to the analysis: This is reflected in the pooled event counts, which sum only
those event counts from DEAPs with a valid HR estimate. An advantage of this approach is
that we can obtain pooled HR estimates without the need for exact event counts per DEAP,
which, in the case of small event counts, are masked due to disclosure control. However, a
disadvantage of this approach is that DEAPs which record zero events in vaccinated and/or
unvaccinated individuals do not contribute to the pooled result, which may in some
circumstances lead to an underestimation of the treatment effect.”” This could result in
overestimation of the combined estimates when one or more data sources are excluded
from the meta-analyses due to zero events in the risk window, but with events in the control
window, or the other way around.

11.4. Interpretation

This study showed that the identified risks of anaphylaxis, myocarditis, and pericarditis were
associated and in line with existing evidence for the Pfizer-BioNTech COVID-19 vaccine
profile and the literature, as described above. This study added substantial information on
the safety of the vaccine for many AESIs for which case reports have been published and
those that have been discussed by PRAC, as described for each AESI, and in several
subpopulation analyses and stratified sex and age analyses. No associations were identified
except for subacute thyroiditis and hypermenorrhoea. The results from these study analyses
were supported by multiple sensitivity analyses such as using different historical controls,
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excluding persons with a healthcare contact in the 7 days before time zero and the
restriction to those with a completed 2 dose schedule as per the licensed sequence (within 6
weeks). Although cardiovascular events showed very minor elevations during 365 days of
follow-up, it is believed this could be due to bias in the unvaccinated individuals who did not
get vaccinated and remained in the unvaccinated cohort during the long follow-up. For
preterm birth and FGR we noted a very small elevation, most likely caused by residual
confounding by COVID-19.

11.5. Generalisability

The generalisability of the study findings depends on the type of results. Findings related to
Pfizer-BioNTech COVID-19 vaccine utilisation and subject characterisation apply to the
populations included in the study from the different countries and populations. An all-
vaccinated population was distinguished for which utilisation patterns were described, and
the matched populations in which the main comparisons were conducted. Most of the
eligible vaccinated individuals could be matched to an unvaccinated individual at baseline.
This means that the results are generalisable to a large population in the countries studied.
Moreover, the study analysed data were analysed in dedicated subgroups, for which
information is often is not available, informing the benefit- -risk assessment in those
subgroups risk.

12. OTHER INFORMATION
Not applicable.

13. CONCLUSIONS

This large post-authorisation safety study of the Pfizer-BioNTech COVID-19 vaccine
evaluated data from seven data sources in five European countries, to assess the risk for 37
distinct AESIs, and an additional 8 pregnancy and neonatal AESIs. The study confirmed
associations between Pfizer-BioNTech COVID-19 vaccine and previously identified risks of
rare events. The findings demonstrate a small and consistent association between Pfizer-
BioNTech COVID-19 vaccination and subacute thyroiditis and an association with
hypermenorrhoea in GP-based data sources. Although some cardiovascular events, such as
arrhythmia and acute cardiovascular injury, coronary artery disease, and heart failure,
showed very minor elevations during 365 days of follow-up, it is believed this may be due to
bias in the unvaccinated individuals that remained unvaccinated during the 365 days follow-
up. No association between Pfizer-BioNTech COVID-19 vaccination and adverse pregnancy
AESIs or neonatal AESIs were found, except a small elevation of preterm birth and FGR,
most likely due to residual confounding by COVID-19 or gestational age. A lower frequency
of reported imaging in both vaccinated and unvaccinated individuals following the issuance
of the DHPC was observed. The results demonstrated that the majority of the AESI were not
associated with the Pfizer-BioNTech COVID-19 vaccine.
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