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respectively), and most were due to withdrawals by the participant, or they were lost to
follow-up without other cause given.

Starting December 14, 2020, following issuance of the Emergency Use Authorization for
the Pfizer-BioNTech COVID-19 Vaccine, study participants 16 years of age and older
have been unblinded to their treatment assignment when eligible per local
recommendations, and offered BNT162b2 vaccination if they had been randomized to
placebo. The length of blinded follow-up appears to be balanced between the BNT 1622
and placebo groups. During the blinded placebo-controlled follow-up period, 52.4% of
participants in the BNT162b2 group and 52.6% of participants in the placebo(@noup in.the
evaluable efficacy population with or without evidence of infection prior to( days-after
dose 2 had follow-up time between >4 months to <6 months after Dose 2,and.8:4% in
the BNT162b2 group and 6.1% in the placebo group had follow up >§nonths.

6.1.11.5 Exploratory and Post Hoc Analyses
Not Applicable.

6.1.12 Safety Analyses

Please refer to Dr. Ye Yang’s memo for the statistical revigw of the clinical safety data of
Study C4591001.

7. INTEGRATED OVERVIEW OF EFFICACY

Data supporting the effectiveness of thewac€ine were primarily generated in Study
C4591001. Consequently, no pooled-efficaCy analyses were performed.

8. INTEGRATED OVERVIEW\OF SAFETY

Please refer to Dr. Ye Yang's memo for the statistical review of the clinical safety data.

9. ADDITIONAL STAFISTICAL ISSUES
Not Applicable

10. CONCKUSIONS

10.1'Statistical Issues and Collective Evidence

W¥the Gpdated efficacy analysis for cases accrued during blinded placebo-controlled
follow-up (cutoff date: March 13, 2021) of Study C4591001 in participants 16 years of
age and older, the estimated vaccine efficacy (VE) against confirmed COVID-19
occurring at least 7 days after Dose 2 was 91.1% (95% ClI: 88.8%, 93.1%), with 77
COVID-19 cases in the BNT162b2 group compared to 833 cases in the placebo group
among participants without evidence of SARS-CoV-2 infection before and during the
vaccination regimen; the estimated vaccine efficacy (VE) against confirmed COVID-19
occurring at least 7 days after Dose 2 was 90.9% (95% ClI: 88.5%, 92.8%), with 81
COVID-19 cases in the BNT162b2 group compared to 854 cases in the placebo group
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among participants with or without evidence of SARS-CoV-2 infection before and during
the vaccination regimen.

With respect to efficacy against severe COVID-19 cases occurring at least 7 days after
Dose 2, the estimated VE was 95.3% (95% Cl: 71.0%, 99.9%), with 1 and 21 cases in the
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1. Executive Summary

Pfizer submitted a Biologics License Application (BLA 125742.0) on May 18, 2021 to
seek licensure of the Pfizer-BioNTech COVID-19 Vaccine (BNT162b2) for active
immunization to prevent Coronavirus Disease 2019 (COVID-19) caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) in individuals 16 years of age and
older. The BLA is supported by safety, efficacy, and immunogenicity data from two
ongoing studies (C4591001 and BNT-162-01). This statistical review focuses on safety
data from subjects aged 16 years and above in the Phase 2/3 part of Study C459100T
collected up to the March 13, 2021 data cut-off.

Study C4591001 is an ongoing, randomized, placebo-controlled, observer-blindedPhase
1/2/3 study being conducted in the United States, Argentina, Brazil, Ggtmany,"South
Africa, and Turkey. In the Phase 2/3 portion of the study, 44,165 subjects aged 16 and
above were randomized 1:1 to receive two doses of BNT162b2 orplacebe 21 days apart.
Randomization was stratified by age group (younger adults 18 through*55 years of age
and older adults >55 years of age; adolescents 16 to 17 were later-added via a protocol
amendment) with 40.6% of the final study population bejng olderadults. Since December
14, 2020, following issuance of the EUA, participants~16 yeass of age and older were
systematically unblinded when eligible per local recommendations and offered
BNT162b2 vaccination if they had been randomized teplacebo.

For all 44,047 randomized participants whg tecetved at least one dose of the study
intervention, unsolicited adverse events<(AEs)\and serious AEs (SAEs) were collected
from Dose 1 up to the March 13, 2023 data~cut-off. A reactogenicity subset of
approximately 4,900 participants pef arnmwho received at least one dose of the study
intervention recorded local reactions,.systemic events, and antipyretic/pain medication
usage from Day 1 through DRay 7 -after each dose.

No major statistical issues were identified for the safety data during review. A higher
percentage of subjects iptie BNT162b2 group reported solicited local and systemic
reactions than placebocrécipients in both the younger (16 to 55 years) and older (>55
years) adult age ‘group$ after both doses. There was an imbalance in the frequencies of
unsolicited(AEs mnthe vaccine group, driven largely by increased reactogenicity. In
additiohyp0ne-teport of pericarditis was identified in a 66-year-old male participant 28
dayscfter réceiving Dose 2 of BNT162b2. There were no reports of myocarditis in the
vaeeine.dnm up to the data cut-off. There were no major imbalances in reported SAEs,
AEs leading to withdrawal, or deaths between the treatment groups at one month and up
tosix' months after the second dose or unblinding/data cut-off.

2. Clinical and Regulatory Background

The Pfizer-BioNTech COVID-19 Vaccine (BNT162b2) was granted Fast Track
Designation for individuals >18 years of age on July 7, 2020, and was authorized under
an Emergency Use Authorization (EUA) on December 11, 2020 for individuals >16 years
of age. The EUA was amended to include individuals >12 years of age on May 10, 2021.
Pfizer submitted a BLA on May 18, 2021 to seek licensure of the vaccine for active
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immunization to prevent COVID-19 caused by SARS-CoV-2 in individuals 16 years of
age and older.

3. SUBMISSION QUALITY AND GOOD CLINICAL PRACTICES

3.1 Submission Quality and Completeness

The submission was adequately organized for conducting a complete statistical review
without unreasonable difficulty.

3.2 Compliance With Good Clinical Practices And Data Integrity

Please refer to Haecin Chun’s Bioresearch Monitoring inspections revievrmemo:

4. SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW
DISCIPLINES

Please refer to reviews of other review disciplines.

5. SOURCES OF CLINICAL DATA AND OTHER INFORMATION CONSIDERED IN
THE REVIEW

5.1 Review Strategy

This statistical review focuses on safety.data from subjects aged 16 years and above in
the Phase 2/3 part of Study C459100Q4 collected up to the March 13, 2021 data cut-off.

5.2 BLA/IND Documents That/Serve as the Basis for the Statistical Review
The following documents submittetbto the BLA are reviewed:

125742/0 (submitted.an 5/6/2021)
Module 2. €emman Technical Document Summaries
e Ghnical Overview
o~ ~Summary of Clinical Safety
Megdule 5 Clinical Study Reports

125742/0/1(submitted on 5/18/2021)
Maodule 1. Administrative Information and Prescribing Information

125742/0/3 (submitted on 5/19/2021)
Module 1. Administrative Information and Prescribing Information
e Response to May 18, 2021 Information Request

125742/0/26 (submitted on 8/2/2021)
Module 1. Administrative Information and Prescribing Information
e Response to July 29, 2021 Information Request

125742/0/37 (submitted on 8/9/2021)
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Module 5. Clinical Study Reports

e (4591001 - 508 Safety Tables

5.3 Table of Studies/Clinical Trials

Data from two ongoing clinical studies were submitted to support the BLA for
BNT162b2 and are summarized in Table 1 below. Study C4591001 is a multi-center,
Phase 1/2/3, randomized, double-blinded, placebo-controlled safety, immunogenicity,
and efficacy study and Study BNT162-01 is a Phase 1 safety and immunogenicity stady
evaluating various vaccine candidates and dose levels.

Table 1. Clinical Trials Supporting Licensure of the Pfizer-BioNTech COVID-19 Vaccine

safety and immunogenicity:

Study Number/ | Description BNT162b2 (30 pg) Placebo Study
Country participants (N) pafticipants (N) Status
C4591001 Phase 1/2/3 randomized, Phase 1: 24 (U.S.A)) Rhase’l: 6 (U.S.A)) Ongoing
Argentina, Brazil, | placebo-controlled, Phase 2/3: 22085 Phase 2/3: 22080
Germany, S. observer-blind; to Argentina: 2887 Argentina: 2889
Africa, Turkey, evaluate safety, Brazil:1452 Brazil:1448
U.S.A. immunogenicity and Germany: 250 Germany: 250

efficacy of COVID-19 South Affica: 404 South Africa: 399

vaccine Turkey< 251 Turkey: 249

U.SA.: 16824 U.S.A.: 16845

BNT162-01 Phase 1/2 randomized, PRase 1: 24\(Germany) 0 Ongoing
Germany open-label; to evaluate

Source: Summarized by the reviewer based ep.information provided in Module 2.

6. DISCUSSION OF INDIVIDUATL: STUDTES/CLINICAL TRIALS

6.1 Study C4591001

Title of Study: A Phas¢’1/2/8,*Placebo-Controlled, Randomized, Observer-Blind, Dose-
Finding Study to Evaluatethe Safety, Tolerability, Immunogenicity, and Efficacy of
SARS-COV-2 RNA Vaccine Candidates Against COVID-19 in Healthy Individuals

First Subject Fitst-Visit: April 29, 2020

Data\Cut-eff’ Mach 13, 2021

6.1,1 Objectives

Primary Safety Objective (Phase 2/3):

Clinical Overview.

e To characterize the safety profile of prophylactic BNT162b2 in all participants
randomized in Phase 2/3

6.1.2 Design Overview

Study C4591001 is an ongoing, randomized, placebo-controlled, observer-blinded Phase
1/2/3 study being conducted in the United States, Argentina, Brazil, Germany, South
Africa, and Turkey. In the Phase 2/3 portion of the study, 43,998 subjects were planned
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to be randomized 1:1 to receive two doses of BNT162b2 or placebo 21 days apart.
Randomization was stratified by age group (younger adults 18 through 55 years of age,
older adults >55 years of age) with a goal of 40% enrollment among older adults.
Eligibility was later expanded to include adolescents 16 to 17 years of age.

Efficacy was assessed throughout the study via surveillance for potential cases of
COVID-19. Participants who developed acute respiratory illness were tested for SARS
CoV-2 infection using reverse transcription-polymerase chain reaction (RT-PCR) ifan
illness visit. The study included planned interim analyses of the primary efficacy
endpoint at 62, 92, and 120 cases, and a final analysis of all primary and secofidary
efficacy endpoints after at least 164 COVID-19 cases were accrued. Particigants were to
be followed for a maximum of 26 months. Efficacy assessments and results arg.govered
in detail in Dr. Lei Huang’s statistical review memo.

Since December 14, 2020 following issuance of the EUA, partidipants.16 years of age
and older were systematically unblinded and, when eligible per local¥fecommendations,
offered BNT162b2 vaccination no later than the 6-month timepgint after the second study
vaccination if they had been randomized to placebo.

A subset of at least 6,000 participants (the reactogenicity subset, planned to be the first
6,000 or more patients randomized) were to record local reactions, systemic events, and
antipyretic/pain medication usage from Day\t'throtlgh Day 7 after each dose. For all
participants, unsolicited adverse events (AEs) afid serious AEs (SAEs) were collected
from Dose 1 up to the March 13, 202X 'data Cut-off.

6.1.3 Population

The Phase 2/3 study population copsisted of participants 12 years of age and older at
higher risk for acquiring COVIP-19 (including, but not limited to, use of mass
transportation, relevant-démogtaphics, and frontline essential workers).

6.1.4 Study Treatments or Agents Mandated by the Protocol

The study intécventions were 30ug of BNT162b2 and saline placebo.

6.1.6 Sites and Centers

A total of 453 sites across the United States (131), Turkey (9), Germany (6), South
Africa(4), Brazil (2) and Argentina (1) participated in the study.

6.17 Surveillance/Monitoring

Please refer to Drs. Susan Wollersheim and Ann Schwartz’s clinical review memao.

6.1.8 Endpoints and Criteria for Study Success

The safety endpoints for all subjects include the occurrence of AEs and SAEs from Dose
1 up to one month post Dose 2 or unblinding (whichever is earlier), and from Dose 1 up
to six months post Dose 2 or unblinding. For the reactogenicity subset, safety endpoints
additionally include the occurrence of local reactions (redness, swelling, and injection
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site pain) and systemic reactions (fever, fatigue, headache, chills, vomiting, diarrhea, and
muscle and joint pain) within seven days of each dose.

6.1.9 Statistical Considerations & Statistical Analysis Plan

Solicited safety analyses were based on subjects in the reactogenicity subset who
received at least one dose of the study intervention and responded yes or no to any
reaction within seven days of each dose. Unsolicited safety analyses were based the
Safety Population, which consisted of all subjects randomized in the Phase 2/3 study~who.
received at least one dose of study intervention, analyzed according to the intervention
received. Safety endpoints were summarized descriptively by computing the numberand
percentage of participants within the analysis set who reported at least one*event

6.1.10 Study Population and Disposition

6.1.10.1 Populations Enrolled/Analyzed

Table 2 shows the disposition of randomized subjects >16 years of @ge in the Phase 2/3
portion of the study. A total of 44,165 subjects were randomized: The percentages of

subjects who received each dose were similar betweefi\the vaccine and placebo groups.
More subjects withdrew from the study in the placeébo grgup than in the vaccine group.

Table 2. Subject Disposition

BNT162b2 Placebo Total
N=22085 N=22080 N=44165
- n (%) n (%) n (%)
Randomized 22085 (100.0) | 22080 (100.0) | 44165 (100.0)
Not vaccinated 55 (0.2) 50 (0.2) 105 (0.2)
Vaccinated 22030 (99.8) | 22030 (99.8) | 44060 (99.8)
Dose 1 22030 (99.8) | 22030 (99.8) | 44060 (99.8)
Dose 2 21675 (98.1) | 21650 (98.1) | 43325 (98.1)
Withdrawn from thestudy 343 (1.6) 484 (2.2) 827 (1.9)
Lost to followsup 174 (0.8) 191 (0.9) 365 (0.8)
Withdrawal\by subject 122 (0.6) 226 (1.0) 348 (0.8)
Protocol(déviation 11 (<0.1) 24 (0.1) 35(0.1)
Death 16 (0.1) 15 (0.1) 31(0.1)
Adverse event 9 (<0.1) 8 (<0.1) 17 (<0.1)
Rhysicign decision 3(<0.1) 6 (<0.1) 9(<0.1)
No-fonger meets eligibility criteria 1(<0.1) 4 (<0.1) 5(<0.1)
Pregnancy 0 1(<0.1) 1(<0.1)
Medication error without AE 1(<0.1) 0 1(<0.1)
Withdrawal by parent/guardian 1(<0.1) 0 1(<0.1)
Other 5 (<0.1) 9 (<0.1) 14 (<0.1)

Source: Adapted from Table 31 of Summary of Clinical Safety.

6.1.10.1.1 Demographics

Table 3 presents demographic characteristics for the Safety Population. Demographic
characteristics were generally similar with regard to age, gender, race, and ethnicity
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among participants who received BNT162b2 and those who received placebo. Overall,
among all the participants who received either BNT162b2 or placebo, 50.9% were male
and 49.1% were female, 82.0% were White, 9.6% were Black or African American, 4.3%
were Asian, and 1.0% were American Indian or Alaska Native.

Table 3. Demographics Characteristics of the Safety Population

BNT162b2 Placebo Total
N=22026 N=22021 N=44047
- n (%) n (%) n (%)

Sex

Male 11322 (51.4) | 11098 (50.4) | 224260'(50:9)

Female 10704 (48.6) | 10923 (49.6) |..23627.(29.1)
Race

White 18056 (82.0) | 18064 (82:0>"| 36120 (82.0)

Black/African-American 2098 (9.5) 2118 (9.6) 4216 (9.6)

American Indian/Alaskan Native 221 (1.0) 219 (1.0) 438 (1.0)

Asian 952 (4.3) 942 (4:3) 1894 (4.3)

Native Hawaiian/Other Pacific Islander 58 (0.3) 32X041) 90 (0.2)

Multiracial 550 (2.5) 533 (2.4) 1083 (2.5)

Not Reported 91 (0.4) ¥15 (0.5) 206 (0.5)
Ethnicity

Hispanic/Latino 5704 (2509)" | 5695 (25.9) | 11399 (25.9)

Non-Hispanic/Non-Latino 16211AF3.6) | 16212 (73.6) | 32423 (73.6)

Not Reported 113X0.5) 114 (0.5) 225 (0.5)
Country

Argentina 2883 (13.1) | 2881 (13.1) 5764 (13.1)

Brazil 1452 (6.6) 1448 (6.6) 2900 (6.6)

Germany 249 (1.1) 250 (1.1) 499 (1.1)

South Africa 401 (1.8) 399 (1.8) 800 (1.8)

Turkey 249 (1.1) 249 (1.1) 498 (1.1)

USA 16792 (76.2) | 16794 (76.3) | 33586 (76.3)
Age Group

16-55 Years 13069 (59.3) | 13095 (59.5) | 26164 (59.4)

>55 Yeass 8957 (40.7) | 8926 (40.5) | 17883 (40.6)
Age

Mean-(Stahdard Deviation) 49.7 (16.0) 49.6 (16.1) 49.7 (16.0)

Median 51.0 51.0 51.0

Mininjdm, Maximum (16, 89) (16, 91) (16, 91)

SourcefTable 4 of Summary of Clinical Safety.

6:1.11 Efficacy Analyses

Please refer to Dr. Lei Huang’s statistical review memo.

6.1.12 Safety Analyses
Solicited Local and Systemic Reactions

Tables 4 and 5 present the frequency by severity of each solicited local and systemic
reaction within seven days of each dose for the 16-to-55 and 56-and-above year-old age
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groups, respectively. In general, incidence of any redness, swelling, injection site pain,
fever, fatigue, headache, chills, new or worse muscle pain, and new or worse joint pain
was higher among vaccine recipients than among placebo recipients. There were no
notable differences between vaccine and placebo recipients or between vaccine Dose 1
and Dose 2 for vomiting or diarrhea.

For both age groups, injection site pain was the most frequent solicited local adverse
reaction. After Dose 2, the younger age group reported any pain more frequently than‘the
older age group (78.3% vs 66.1%). A similar pattern was observed after Dose 1.
Frequencies of any injection site redness and swelling were generally similar @fer each
dose and for both age groups.

Among BNT162b2 recipients 16 to 55 years of age, the mean duratiogdnot.shown in
tables) of pain at the injection site after Dose 2 was 2.5 days (range“2 to 70-days), 2.2
days for redness (range 1 to 9 days), and 2.1 days for swelling{paAge 4 to 8 days).
Among BNT162b2 recipients 56 years of age and older the.naean diation of pain at the
injection site after Dose 2 was 2.4 days (range 1 to 36 days), 3.0,days for redness (range 1
to 34 days), and 2.6 days for swelling (range 1 to 34 days).

The frequency and severity of systemic AEs were'generally higher in the younger age
group. Within each age group, the frequency and’seyerity of systemic AEs were higher
after Dose 2 than Dose 1, except for vomiting-and-diarrhea, which were generally similar
regardless of dose. For both age groups, fatigue; Readache and new/worsened muscle
pain were the most common reactionscafter Dose 2.

Table 4. Frequency of Solicited Regetions\ithin Seven Days of each Dose (16 to 55 Years)

BNT162b2 Placebo BNT162b2 Placebo
DPose 1 Dose 1 Dose 2 Dose 2
N=2899 N=2908 N=2682 N=2684
- n (%) n (%) n (%) n (%)
Redness - - - -
Any (>2.0 cr) 156 (5.4) 28 (1.0) 151 (5.6) 18 (0.7)
Mild 113 (3.9) 19 (0.7) 90 (3.4) 12 (0.4)
Maderate 36 (1.2) 6 (0.2) 50 (1.9) 6 (0.2
Severe 7(0.2) 3(0.1) 11 (0.4) 0
Swetling - - - -
Any (2.0 cm) 184 (6.3) 16 (0.6) 183 (6.8) 5(0.2)
Mild 124 (4.3) 6 (0.2) 110 (4.1) 3(0.1)
Moderate 54 (1.9) 8 (0.3) 66 (2.5) 2(0.1)
Severe 6 (0.2) 2(0.1) 7(0.3) 0
Pain at the injection site - - - -
Any 2426 (83.7) 414 (14.2) | 2101 (78.3) | 312 (11.6)
Mild 1464 (50.5) 391 (13.4) | 1274 (47.5) | 284 (10.6)
Moderate 923 (31.8) 20 (0.7) 788 (29.4) 28 (1.0)
Severe 39 (1.3) 3(0.1) 39 (1.5) 0
Fever - - - -
>38.0°C 119 (4.1) 25(0.9) 440 (16.4) 11 (0.4)
>38.0°C to 38.4°C 86 (3.0) 16 (0.6) 254 (9.5) 5(0.2)
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BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N=2899 N=2908 N=2682 N=2684
- n (%) n (%) n (%) n (%)

>38.4°C to 38.9°C 25 (0.9) 5(0.2) 146 (5.4) 4(0.1)

>38.9°C to 40.0°C 8 (0.3) 4 (0.1) 39 (1.5) 2(0.1)

>40.0°C 0 0 1(0.0) 0

Fatigue - - - -

Any 1431 (49.4) 960 (33.0) | 1649 (61.5) | 614 (22,9)
Mild 760 (26.2) 570 (19.6) 558 (20.8) 31 (AT'8)
Moderate 630 (21.7) 372 (12.8) 949 (35.4) 28310 5)
Severe 41 (1.4) 18 (0.6) 142 (5.3) 14 (05)

Headache - - -

Any 1262 (43.5) 975(33.5) | 1448 (54.9Y | /652 (24.3)
Mild 785 (27.1) 633 (21.8) 699 (2671) 404 (15.1)
Moderate 444 (15.3) 318 (10.9) 658 (24:5) 230 (8.6)
Severe 33(1.1) 24 (0.8) 91 (3:4) 18 (0.7)

Chills - - < -

Any 479 (16.5) 199 (6.8) 4015 (37.8) 114 (4.2)
Mild 338 (11.7) 148 5:1) 477 (17.8) 89 (3.3)
Moderate 126 (4.3) 49(1.7) 469 (17.5) 23 (0.9)
Severe 15 (0.5) 2 (04 69 (2.6) 2(0.1)

Vomiting - < - -

Any 34 (1.2) 367(1.2) 58 (2.2) 30(1.1)
Mild 29 (1) 30 (1.0) 42 (1.6) 20 (0.7)
Moderate 5(.2) 5(0.2) 12 (0.4) 10 (0.4)
Severe 0 1(0.0) 4(0.1) 0

Diarrhea < - - -

Any 309110.7) 323 (11.1) 269 (10.0) 205 (7.6)
Mild 251 (8.7) 264 (9.1) 219 (8.2) 169 (6.3)
Moderate 55 (1.9) 58 (2.0) 44 (1.6) 35(1.3)
Severe 3(0.1) 1(0.0) 6 (0.2) 1(0.0)

New or worsenegiriusclédpain - - - -

Any 664 (22.9) 329 (11.3) | 1055 (39.3) 237 (8.8)
Miid 353 (12.2) 231 (7.9 441 (16.4) 150 (5.6)
Moderate 296 (10.2) 96 (3.3) 552 (20.6) 84 (3.1)
Severe 15 (0.5) 2(0.1) 62 (2.3) 3(0.1)

New or warsened joint pain - - - -

Any, 342 (11.8) 168 (5.8) 638 (23.8) 147 (5.5)
Mild 200 (6.9) 112 (3.9) 291 (10.9) 82 (3.1)
Moderate 137 (4.7) 55 (1.9) 320 (11.9) 61 (2.3)
Severe 5(0.2) 1(0.0) 27 (1.0) 4(0.1)

Use of antipyretic or pain
medication 805 (27.8) 398 (13.7) | 1213 (45.2) | 320 (11.9)

N=number of subjects responding yes or no for any reaction within seven days of dosing.

n=number of subjects with the specified reaction.
Source: Adapted from Table 14.68 of C4591001 Interim Clinical Study Report.
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Table 5. Frequency of Solicited Reactions Within Seven Days of each Dose (>55 Years)

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N=2008 N=1989 N=1860 N=1833
- n (%) n (%) n (%) n (%)
Redness - - - -
Any (>2.0 cm) 106 (5.3) 20 (1.0) 133 (7.2) 14 (0.8)
Mild 71 (3.5) 13 (0.7) 65 (3.5) 10 (0.5)
Moderate 30 (1.5) 5(0.3) 58 (3.1) 3(0.2)
Severe 5(0.2) 2(0.1) 10 (0.5) 1(O\D)
Swelling - - - -
Any (>2.0 cm) 141 (7.0) 23(1.2) 145 (7.8) 13 (04D)
Mild 87 (4.3) 11 (0.6) 80 (4.3) 5(0:3)
Moderate 52 (2.6) 12 (0.6) 61 (3.3) 7(0.4)
Severe 2(0.1) 0 4 (0.2 1(0.1)
Pain at the injection site - - = -
Any 1408 (70.1) 185 (9.3) €230 (66:1) 143 (7.8)
Mild 1108 (55.2) 177 (8.9) 873((46.9) 138 (7.5)
Moderate 296 (14.7) 8 (0.4) 347 (18.7) 5(0.3)
Severe 4(0.2) 0 10 (0.5) 0
Fever - - - -
>38.0°C 26 (1.3) 8 (04) 219 (11.8) 4(0.2)
>38.0°C to 38.4°C 23 (1.1) 3(Q:2) 158 (8.5) 2(0.1)
>38.4°C to 38.9°C 2 (0.1) 370.2) 54 (2.9) 1(0.1)
>38.9°C to 40.0°C 1(00) 2(0.1) 7 (0.4) 1(0.1)
>40.0°C 0 0 0 0
Fatigue - - - -
Any 677433.7) 447 (22.5) 949 (51.0) 306 (16.7)
Mild 4151(20.7) 281 (14.1) 391 (21.0) 183 (10.0)
Moderate 259 (12.9) 163 (8.2) 497 (26.7) 121 (6.6)
Severe 3(0.1) 3(0.2) 60 (3.2) 2(0.1)
Grade 4 0 0 1(0.2) 0
Headache - - - -
Any 503 (25.0) 363 (18.3) 733 (39.4) 259 (14.1)
Miid 381 (19.0) 267 (13.4) 464 (24.9) 189 (10.3)
Meoderate 120 (6.0) 93 (4.7) 256 (13.8) 65 (3.5)
Severe 2(0.1) 3(0.2) 13(0.7) 5(0.3)
Chilts - - - -
Any, 130 (6.5) 69 (3.5) 435 (23.4) 57 (3.1)
Mild 102 (5.1) 49 (2.5) 229 (12.3) 45 (2.5)
Moderate 28 (1.4) 19 (1.0) 185 (9.9) 12 (0.7)
Severe 0 1(0.1) 21 (1.1) 0
Vomiting - - - -
Any 10 (0.5) 9 (0.5 13(0.7) 5(0.3)
Mild 9(0.4) 9 (0.5) 10 (0.5) 5(0.3)
Moderate 1(0.0) 0 1(0.1) 0
Severe 0 0 2(0.1) 0
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BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N=2008 N=1989 N=1860 N=1833
- n (%) n (%) n (%) n (%)
Diarrhea - - - -
Any 168 (8.4) 130 (6.5) 152 (8.2) 102 (5.6)
Mild 137 (6.8) 109 (5.5) 125 (6.7) 76 (4.1)
Moderate 27 (1.3) 20 (1.0) 25 (1.3) 22 (1.2)
Severe 4 (0.2) 1(0.2) 2(0.1) 4 (0.2)
New or worsened muscle pain
Any 274 (13.6) 165 (8.3) 537 (28.9) 9915.4)
Mild 183 (9.1) 111 (5.6) 229 (12.3) 65 (3:5)
Moderate 90 (4.5) 51 (2.6) 288 (15.5) 33.1.8)
Severe 1(0.0) 3(0.2) 20 (1.1) 1(0.1)
New or worsened joint pain - - $ -
Any 175 (8.7) 124 (6.2) 353 (19:0) 72 (3.9)
Mild 119 (5.9) 78 (3.9) 183 (9:8) 44 (2.4)
Moderate 53 (2.6) 45 (2.3) 16148.7) 27 (1.5)
Severe 3(0.1) 1(0.1) 9 (0.5) 1(0.1)
Use of antipyretic or pain
medication 382 (19.0) 224(11.3) 688 (37.0) 170 (9.3)

N=number of subjects responding yes or no for anyréaction within seven days of dosing.

n=number of subjects with the specified reaction
Source: Adapted from Table 14.68 of C459100% Inteiim Clinical Study Report.

Reviewer Comment:

o Three placebo recipients: 6 to, 35 ears of age who reported fever of >42°C
within seven days of the firstor second dose were excluded from the analysis. As
the subjects receivel placebo and these measurements were likely due to error,
this is unlikely toraffectsafety conclusions.

Unsolicited Safety:

Table 6 presents the mumbers and percentages of subjects >16 years of age who reported
any unsolicited AE, SAE, AE leading to withdrawal, or death after the first dose. These
numbers-are reported for three separate risk windows: a) Dose 1 to one month post Dose
2 or,unblinding (whichever is first), b) Dose 1 to six months post Dose 2 or unblinding
(whichever is first), and ¢) (for placebo patients who received crossover vaccination)
from.erossover to March 13, 2021. The percentages of subjects reporting any SAE, AE
leading to withdrawal, or death were generally similar between the vaccine and placebo
groups from Dose 1 to one month after Dose 2 and from Dose 1 to six months after Dose
2 regardless of severity. A higher percentage of vaccine recipients reported any
unsolicited AE after Dose 1 than placebo recipients. Four vaccine recipients reported
SAEs up to six months post Dose 2 that were considered by the investigator to be related
to the study intervention. In these analyses, 58.2% of study participants had at least four
months of blinded follow-up after Dose 2.
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A total of 19,525 subjects originally randomized to placebo received at least one dose of
BNT162b2 after unblinding (Dose 3 and Dose 4) and before the March 13, 2021 data
cutoff. Among these subjects, one (<0.1%) subject reported an SAE of anaphylactoid
reaction after Dose 3 that was considered by the investigator to be related to the study
intervention. Two subjects (<0.1%) died after receiving Dose 3, but neither were
considered by the investigator to be related to the intervention.

Table 6. Number of Subjects >16 Years of Age Reporting at Least One AE by Time Period

BNT162b2 Placebo BNT162b2 Placebs,” |BNT162b2
1MPD2* 1MPD2* 6MPD2" 6MPD2" PD3¢
N=21926 N=21921 N=21926 N=21921)"| N=19525¢
- n (%) n (%) n (%) n (%) n (%)
Any AE 6617 (30.2) | 3048 (13.9) | 6947 (31.7)») 356816.3) | 4885 (25.0)
Related 5241 (23.9) | 1311(6.0) | 5246 (239 | 1313 (6.0) |4508 (23.1)
Severe 262 (1.2) 150 (0.7) 356.(1:6) 256 (1.2) 142 (0.7)
Life-Threatening 21 (0.1) 26 (0.1) 48 (0.2) 54 (0.2) 11 (0.1)
Any SAE 127 (0.6) 116 (0.5) 268 (172) 268 (1.2) 65 (0.3)
Related 3(<0.1) 0 4 4<0.1) 1(<0.1) 1(<0.1)
Severe 71 (0.3) 66 (0.3} 148 (0.7) 156 (0.7) 37 (0.2)
Life-Threatening 21 (0.1) 26+0A) 48 (0.2) 54 (0.2) 11 (0.1)
Any AE leading to withdrawal 32 (0.1) 36%0.2) 45 (0.2) 51 (0.2) 19 (0.1)
Related 13(0.1) 11 (@) 13(0.1) 12 (0.1) 12 (0.1)
Severe 10 (<0.1) 104<0.1) 10 (<0.1) 12 (0.1) 2 (<0.1)
Life-Threatening 3(<0.19) <(<0.1) 15(0.1) 16 (0.1) 4 (<0.1)
Death 3 (<0:2) 5 (<0.1) 15(0.1) 14 (0.1) 2 (<0.1)

N=number of subjects who received 4t least dpe dose of the study intervention.
n=number of subjects reporting at feast ope event.

“Includes all events from Dose Kup to tle earlier of one month post Dose 2 or unblinding.
PIncludes all events from Dosé } up té-the earlier of six months post Dose 2 or unblinding.
“Includes all events from ¢rkossoveEyaccination (Dose 3) to March 13, 2021.

Includes all subjects raigdomizéd to placebo who received BNT162b2 after unblinding.
Source: Adapted frompFables’5, 7, and 14 of Summary of Clinical Safety.

Reviewer Copintents-;

o Thesolicited and unsolicited AEs reported in the clinical study report were
eonsistent with the Study Data Tabulation Model (SDTM) data.

o ~The Golicited and unsolicited AE analyses presented do not include the 200
Human Immunodeficiency Virus (HIV)-positive participants. Similar safety results
were observed in HIV-positive subjects.

® The imbalance in the frequencies of unsolicited AEs is driven largely by increased
reactogenicity in the vaccine arm, in that many events associated with
reactogenicity (e.g. injection site pain, fatigue, etc.) occurring within days of
vaccination were reported as unsolicited AEs.

o Two subjects who received BNT162b2 and experienced an AE or SAE were not
reported in the blinded follow-up safety analysis:

1. One subject (C4591001 ) received two doses of BNT162b2
and reported an SAE of acute hepatic failure on Day 100 that was not
considered by the investigator to be related to the study intervention. The
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subject was unblinded and withdrew from the study on the same day that
the SAE was reported. As the safety analyses included only events up to
the day before unblinding (regardless of the reason for unblinding), this
event was not considered to have occurred during blinded follow-up.
2. One subject (C4591001 ) received one dose of BNT162b2
and reported a case of tinnitus with unknown start and end dates.
1 defer to the clinical reviewer regarding the interpretation of these events.

o The applicant stated that 58.2% of subjects in the unsolicited safety analysis
completed at least four months of follow-up post Dose 2. Of note, it appedrs thar
the applicant considered a month to be equivalent to 28 days. The medign follew-
up from Dose 2 to six months post Dose 2 or unblinding among >169ear-old
participants in the Safety Population was approximately 120 days.

o Ten subjects (six vaccine and four placebo) who received at ledst one dose of the
study intervention were excluded from the Safety Set due t@_ “lackof PI [Principal
Investigator] oversight,” which was not documented inthe Statistical Analysis
Plan. Among the six vaccine recipients, one non-serigus AEDf “excessive
cerumen production” was reported that was not considexed by the investigator to
be related to the study intervention, and no SAESWere reported.

Myocarditis and Pericarditis

One report of pericarditis was identified in-a\66-year-old male participant 28 days after
receiving Dose 2 of BNT162b2. One report of myocarditis was identified in a 25-year-old
male participant in the placebo group.five days after the second placebo dose.

7. INTEGRATED OVERVIEW OF EFFICACY

No integrated analysis of efficacy.was performed.

8. INTEGRATED OVERVIEW-OF SAFETY
No integrated analysis apsafety was performed.

9. ADDITIONAL STATISTICAL ISSUES
There arevo additional statistical issues.

10 4L ONEPUSIONS

10D Statistical Issues and Collective Evidence

No major statistical issues were identified for the safety data during review. A higher
percentage of subjects in the BNT162b2 group reported solicited local and systemic
reactions than placebo recipients in both the younger (16 to 55 years) and older (>55
years) adult age groups after each dose. There were no major imbalances in reported
SAEs, AEs leading to withdrawal, or deaths between the treatment groups at one month
and up to six months after the second dose or unblinding/data cut-off.
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10.2 Conclusions and Recommendations

There is evidence of reactogenicity associated with BNT162b2; the overwhelming X
majority of events were of mild or moderate severity and short duration. There was no @%
evidence of increased risk of unsolicited SAE or death associated with BNT162b2 in 0?
Study C4591001. | defer to Drs. Susan Wollersheim and Ann Schwartz’s clinical review Q_Q

memao on the overall safety conclusion for BNT162b2. \(’\\. @9
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From: Sheehy, Janice

To: Tierney, Julia
Subject: RE: Meeting w CBER
Date: Friday, July 16, 2021 3:06:55 PM

Yes, will do, thanks. -j

From: Tierney, 1

Sent: Friday, July 16, 2021 3:06 PM

To: Sheehy, Janice <Janice.Sheehy@fda.hhs.gov>

Subject: RE: Meeting w CBER

Thanks. And assume meeting will not be forwardable. Thanks.

From: sheehy, Jric

Sent: Friday, July 16, 2021 3:05 PM

To: Tierney, Juic I
Subject: FW: Meeting w CBER

FYI

From: Marks, Peter_

Sent: Friday, July 16, 2021 3:04 PM

To: Sheehy, Janice_ Jenkins(&harlené
I G- "o, Glori- [

Cc: Walinsky, Sarah _; Copeland, Jakea_

Subject: RE: Meeting w CBER

Dear Janice,

Please just invite Marion Gruber and me.
Best Regards,

Peter

From: sheety,nice
Sent: Friday, July 16, 2021 3:02 PM

To: Jenkins, Charlene || GG G2 tham. Gloria

co Mark, Pt '~ = I
Coveland, ok

Subject: RE.Meéting w CBER
Hi, justehecking’back in please for the names of the CBER folks to be included in Monday’s 8:30am.
Tha@ks sosmuch! -janice

From:Jenkins, Charlene_
Sents Tuesday, July 13, 2021 7:45 AM

To: Sheehy, Janice_
Cc: Marks, Peter_ Walinsky, Sarah_

Subject: RE: Meeting w CBER

Good Morning Janice,

The best time for Dr. Marks would be:
Monday, July 19: 8:30-9:00am
Sincerely,

Charlene




From: Sheehy, Janice_

Sent: Tuesday, July 13, 2021 7:13 AM

To: Jenkins, Charlene ||| G

Cc: Marks, Peter_ Walinsky, Sarah_

Subject: FW: Meeting w CBER

Good morning, Charlene!

Per Julie’s email below, would you please let me know which date/time (30-minute block) works hest
for Dr. Marks:

Friday, July 16: 2:00-3:00pm, 4:00-5:00pm

Monday, July 19: 8:30-9:00am, 9:30-10:00am

| will wait to hear who Dr. Marks would like to have included on the calendar invite,

Thank you!

-janice

From: Tierney, Julia_

Sent: Monday, July 12, 2021 9:06 PM

To: Copeland, Jakea ||| . < <. -ni<
Subject: Meeting w CBER

Can you please find 30 minutes on Friday 7/16 afternoon orNMonday*7/19 morning for JW to meet w
Peter Marks and others in CBER to discuss vaccine revigW>™tor gqew, let’s just hold on JW, mine, and
Peter’s calendars and then Peter can tell us who he’d%ike to{nvite from his staff.



From: Marks, Peter

To: Woodcock, Janet; Tierney. Julia

Subject: RE: Pfizer COVID-19 vaccine BLA review timeline
Date: Friday, July 16, 2021 11:20:48 AM
Attachments: image001.png

Dear Janet,

Thanks. In my mind, the issue is that for four weeks, aside from mandatory IND review and safety.
work and continuing work on one PDUFA goal vaccine, all available hands in the office of vaccines,
epi and my immediate office should be working to get the Pfizer vaccine done. | am putting together
a notional Gantt chart that | will refine.

| am committed to getting this done timely — we will make it happen.

(I have Warp Speed to live up to!)

Best Regards,

Peter

From: Woodcock, Janet ||| G
Sent: Friday, July 16, 2021 11:10 AM

To: Tierney, Julia |||

Cc: Marks, Peter_

Subject: RE: Pfizer COVID-19 vaccine BLA review timelipe

Well they seem open to additional support on other va¢ccineefforts, and are already working with
CDER office of computational science, which is a ggod thiQg: Peter you can find out more when you
take over. jw

From: Tierney, Julia_
Sent: Friday, July 16, 2021 9:26 AM

To: Woodcock, Janet_
cc: Marks, Peter ||| G

Subject: FW: Pfizer COVID-19 vaccine,BLA review timeline
Just reupping

From: Marks, Peter_
Sent: Thursday, Jul{\{5, 2021 10:11 AM

To: Woodcock Janet_
Cc: Tierney; Jutia _

Subject;*RW: Pfizer COVID-19 vaccine BLA review timeline

DearJanet,

Perfiaps e’ can have a brief call tomorrow? | can fill you in on the conversation that | had with
Marién)and Phil subsequent to their sending me this document. | have asked them to provide me
with'a timeline of milestones, and they are meeting with the review team today to be able to do so
temorrow morning. That said, they are intransigent at this time on the Sept 15 date.

Thanks very much.

Best Regards,

Peter

From: Gruer, Marion I

Sent: Thursday, July 15, 2021 8:00 AM

Tos Marks, Peter I v, Cei (<o) I



ce: Krause, i

Subject: Pfizer COVID-19 vaccine BLA review timeline

Dear Peter,
Phil and | have further discussed with DVRPA and DVVP management the review timeline for &/
the above BLA. As you know we are targeting September 15 as the ADD. It will not be /v
possible to move the ADD up further without cutting corners and lowering our review 9
standards and that |1 would not be able to defend. We have described our rationale and logic @l
the attached memo. Feel free to share with JW. ,ﬁ/ @0
Marion O
Marion F. Gruber, Ph.D f& Q\ﬁ
. ¥ 9
Director O
Office of Vaccines Research & Review Qﬁ/
o . xO
Center for Biologics Evaluation & Research X, /V@
Food & Drug Administration, DHHS \Q.O /N/
10903 New Hampshire Ave. @/V O
Building 71, Rm. 3230 /Vﬁ @A/
Silver Spring, Maryland 20993 A //..O
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From: Woodcock, Janet

To: Marks. Peter; Tierney, Julia

Subject: RE: Pfizer COVID-19 vaccine BLA review timeline
Date: Thursday, July 15, 2021 10:12:49 AM
Attachments: image001.png

Sure we can set up some time. jw

From: Marks, et [

Sent: Thursday, July 15, 2021 10:11 AM

To: Woodcock, Jane: [
ce:Tierney, 1

Subject: FW: Pfizer COVID-19 vaccine BLA review timeline

Dear Janet,

Perhaps we can have a brief call tomorrow? | can fill you in on the conversatiéfrthat Khad with
Marion and Phil subsequent to their sending me this document. | have asked thefhto provide me
with a timeline of milestones, and they are meeting with the review t€am tadayto be able to do so
tomorrow morning. That said, they are intransigent at this time on.the Sept\I'5 date.

Thanks very much.

Best Regards,

Peter

From: Gruber, Marion [

Sent: Thursday, July 15, 2021 8:00 AM

Tos Marks, Pete I <7 2<i (coc ) I
ce: krause, P

Subject: Pfizer COVID-19 vaccine BLA revjew tifqeline

Dear Peter,

Phil and I have further discussed\with-DVRPA and DVP management the review timeline for
the above BLA. As you knowwe are‘fargeting September 15 as the ADD. It will not be
possible to move the ADDdup fufther without cutting corners and lowering our review
standards and that | wquld nof\be able to defend. We have described our rationale and logic in
the attached memo_Feel free to share with JW.

Marion

Marion F. Gruber,\Ph.D

Director

Office of VactinesResSearch & Review

Centerdar/Biologics Evaluation & Research

Food/& Drug Administration, DHHS

10903 NeWHampshire Ave.

Building”71, Rm. 3230

Shver Spring, Maryland 20993

Tel. I
erail:



From: Woodcock, Janet

To: Tierney, Julia

Subject: RE: Pfizer COVID-19 vaccine BLA review timelines
Date: Saturday, July 17, 2021 1:07:11 PM
Attachments: image001.png

Great, thanks. jw

From: Tierney, 1

Sent: Saturday, July 17, 2021 12:45 PM

To: Woodcock,lanc: I =, <o I

Subject: Re: Pfizer COVID-19 vaccine BLA review timelines
Sent an invite for 2

From: Woodcock, anc:

Sent: Saturday, July 17, 2021 12:01:37 PM

To: Marks, Peter _ Tierney, Julia _
Subject: RE: Pfizer COVID-19 vaccine BLA review timelines

Agree. Anytime before 5 is good. wj

From: Marks, Peter [

Sent: Saturday, July 17, 2021 11:56 AM

To: Woodcock, Janet_; Tierpey Julia _>
Subject: RE: Pfizer COVID-19 vaccine BLA review tjnelines

Dear Janet,

Totally fine with whatever you want to do with this. Based on what Marion provided, | think that
shaving three weeks off is truly possible” We justiheed to motivate the team around this cause — that
is something | actually know how to do as aleader (a la the beginning of Warp Speed and my
previous work in industry).

| could do this afternoon anytiMe afteér2 PM. Also could probably make 1 pm tomorrow work.
Best Regards,

Peter

From: Woodcock, 400t <

Sent: Saturday, duty 17,2021 11:52 AM

To: Tierney, Jtlia _ Marks, Peter_
Subject::REPfizer COVID-19 vaccine BLA review timelines

This afternoofror tomorrow is good for me. Marion has asked to include Phil Krause in the meeting
withcme. j(u

EromJierney, 1ot I

Seqt? Friday, July 16, 2021 6:56 PM

Tos Marks,Pete: | ood<ock, 12n- (N

Subject: RE: Pfizer COVID-19 vaccine BLA review timelines
Happy to put a call-in on over the weekend for us whenever works best for the two of you.

From: Marks, ete [

Sent: Friday, July 16, 2021 6:08 PM

To: Woodcoc, Janet < <, .- -

Subject: FW: Pfizer COVID-19 vaccine BLA review timelines



Dear Janet and Julie,

Please see the attached. Marion finally provided this timeline. | can already see a number of
potential efficiencies. Perhaps we can discuss over the weekend briefly in preparation for Monday?
Thanks.

Best Regards,

Peter

From: Gruber, Marion <

Sent: Friday, July 16, 2021 5:39 PM

To: Marks, Peter [ -
Cc: Malarkey, I\/Iary_ Anderson, Steven
I .. P [

Subject: Pfizer COVID-19 vaccine BLA review timelines

Dear Peter,

As requested, see attached our projected timelines for completing cugrently ongoing reviews,
tasks and responsibilities for the above BLA. Of note, the bar graphsteflect'targeted
completion dates, some of these pending timely sponsor response to information request
which we have been and are sending as we review the info cghtained,n the submission. The
target ADD is September 15. Note that DBSQC DS and DRtesting will not be completed at
that time because of reagent shortage.

Marion

[I saw earlier today that CNN announced that thisfeviewwill be completed within 2 months;
thus, Sep 15, even though ambitious, is withinttus prejected timeline.]

Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review

Center for Biologics Evaluation & Research

Food & Drug Administration, DHHS

10903 New Hampshire Ave.

Building 71, Rm. 3230

Silver Spring, Maryland 20993

re.. I
I
]



From: Woodcock, Janet

To: Marks. Peter; Tierney, Julia

Subject: RE: Pfizer COVID-19 vaccine BLA review timelines
Date: Saturday, July 17, 2021 12:01:39 PM
Attachments: image001.png

Agree. Anytime before 5 is good. wj

From: Marks, et [

Sent: Saturday, July 17, 2021 11:56 AM

To: Woodcock, Janet ||| G < vi:
Subject: RE: Pfizer COVID-19 vaccine BLA review timelines

Dear Janet,

Totally fine with whatever you want to do with this. Based on what Marion provided, ] think that
shaving three weeks off is truly possible. We just need to motivate the team dround this cause — that
is something | actually know how to do as a leader (a la the beginning of \Warp Speed and my
previous work in industry).

| could do this afternoon anytime after 2 PM. Also could probably ndake 1KY tomorrow work.
Best Regards,

Peter

From: Woodcock, ane: I

Sent: Saturday, July 17, 2021 11:52 AM

To: Tierney, Julia _; Marks, Peter _>

Subject: RE: Pfizer COVID-19 vaccine BLA reviewtimelines

This afternoon or tomorrow is good for me{Marionhas asked to include Phil Krause in the meeting

with me. jw

From: Tierney, Juia

Sent: Friday, July 16, 2021 6:56 PM

To: Marks, Peter_; Woodcock, Janet_
Subject: RE: Pfizer COVID<19 vagcine BLA review timelines

Happy to put a call-in@h'ovep the weekend for us whenever works best for the two of you.

From: Marks, Petes <

Sent: Friday, Jul16,:2021 6:08 PM

To: Woodc€oegk, Jafiet _ Tierney, Julia _
Subjectz FW: Pfizer COVID-19 vaccine BLA review timelines

Deardanetdnd Julie,

Pledse seathe attached. Marion finally provided this timeline. | can already see a number of
potential efficiencies. Perhaps we can discuss over the weekend briefly in preparation for Monday?
Thanks.

Best Regards,

Peter

From: Gruber, Marion_

Sent: Friday, July 16, 2021 5:39 PM

To: Marks, Peter ||| G

Cc: Malarkey, Mary _ Anderson, Steven
I s °ni>



Subject: Pfizer COVID-19 vaccine BLA review timelines

Dear Peter,

As requested, see attached our projected timelines for completing currently ongoing reviews,

tasks and responsibilities for the above BLA. Of note, the bar graphs reflect targeted é\.
completion dates, some of these pending timely sponsor response to information request 0@
which we have been and are sending as we review the info contained in the submission. The _O%

target ADD is September 15. Note that DBSQC DS and DP testing will not be completed ath’
that time because of reagent shortage. ‘(\ (77)
Marion \0
[I saw earlier today that CNN announced that this review will be completed within @%ntt@}
thus, Sep 15, even though ambitious, is within this projected timeline.] OA
Marion F. Gruber, Ph.D (b’(\
Director \\O @
Office of Vaccines Research & Review Q o
Center for Biologics Evaluation & Research \}(b
Food & Drug Administration, DHHS &6 @Q
10903 New Hampshire Ave. Q

Building 71, Rm. 3230 Y 7)
Silver Spring, Maryland 20993 <

72
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From: Woodcock, Janet

To: Marks. Peter; Tierney, Julia

Subject: RE: Pfizer COVID-19 vaccine BLA review timelines
Date: Saturday, July 17, 2021 11:53:05 AM
Attachments: image001.png

Tomorrow 1 or 2 PM? jw

From: Marks, et [

Sent: Friday, July 16, 2021 7:19 PM

To: Tierney, Julia ||| G\ oodcock Janet | G
Subject: RE: Pfizer COVID-19 vaccine BLA review timelines

Dear Julie,

Pretty much any time that can work for Janet could work for me this weekend.

Best Regards,

Peter

From: Tierney, i

Sent: Friday, July 16, 2021 6:56 PM

To: Marks, Peter_; Woodcock, Jangt _
Subject: RE: Pfizer COVID-19 vaccine BLA review timelines

Happy to put a call-in on over the weekend for us wherfeVer warks best for the two of you.

From: Mrts, et [

Sent: Friday, July 16, 2021 6:08 PM

To: Woodcock, Janet ||| G << vi:
Subject: FW: Pfizer COVID-19 vaccine BLA~«eview, timelines

Dear Janet and Julie,

Please see the attached. Marion finally prqvided this timeline. | can already see a number of
potential efficiencies. Perhaps wa.can ‘discuss over the weekend briefly in preparation for Monday?
Thanks.

Best Regards,

Peter

From: Gruber, Mz

Sent: Friday, Jaly16,2021 5:39 PM

To: Marks( Peter_

Cc: Malarkey, Mary || 2 ccson, Steven
I <=.s¢. Phili < -

Subject;Pfizer COVID-19 vaccine BLA review timelines

DearReter,

AsTequested, see attached our projected timelines for completing currently ongoing reviews,
tasks and responsibilities for the above BLA. Of note, the bar graphs reflect targeted
completion dates, some of these pending timely sponsor response to information request
which we have been and are sending as we review the info contained in the submission. The
target ADD is September 15. Note that DBSQC DS and DP testing will not be completed at
that time because of reagent shortage.

Marion

[I saw earlier today that CNN announced that this review will be completed within 2 months;
thus, Sep 15, even though ambitious, is within this projected timeline.]



Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review
Center for Biologics Evaluation & Research
Food & Drug Administration, DHHS

10903 New Hampshire Ave.

Building 71, Rm. 3230

Silver Spring, Maryland 20993
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From: Woodcock, Janet

To: Tierney, Julia; Marks. Peter

Subject: RE: Pfizer COVID-19 vaccine BLA review timelines
Date: Saturday, July 17, 2021 11:52:01 AM
Attachments: image001.png

This afternoon or tomorrow is good for me. Marion has asked to include Phil Krause in the meeting
with me. jw

From: Tierney, o < -

Sent: Friday, July 16, 2021 6:56 PM

To: Marks, Peter_; Woodcock, Janet_>
Subject: RE: Pfizer COVID-19 vaccine BLA review timelines

Happy to put a call-in on over the weekend for us whenever works best for the tiwo of yau.

From: Marks,Peter <

Sent: Friday, July 16, 2021 6:08 PM

To: Woodcock, Janet_; Tierney, Julia _
Subject: FW: Pfizer COVID-19 vaccine BLA review timelines

Dear Janet and Julie,

Please see the attached. Marion finally provided this timelir@e-1 caatready see a number of
potential efficiencies. Perhaps we can discuss over the weekendWriefly in preparation for Monday?
Thanks.

Best Regards,

Peter

From: Gruber, Marion [

Sent: Friday, July 16, 2021 5:39 PM

To: Vierks, ete:
Cc: Malarkey, Mary ||| N 2 ccson, Steven
oy R

Subject: Pfizer COVID-1QwaccingBLA review timelines

Dear Peter,

As requested, see-attachéd our projected timelines for completing currently ongoing reviews,
tasks and respansibilities for the above BLA. Of note, the bar graphs reflect targeted
completion dates,sdme of these pending timely sponsor response to information request
which wehave been and are sending as we review the info contained in the submission. The
target ADD is'September 15. Note that DBSQC DS and DP testing will not be completed at
thattime bécause of reagent shortage.

Marion

H saw.earlier today that CNN announced that this review will be completed within 2 months;
thas, Sep 15, even though ambitious, is within this projected timeline.]

Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review
Center for Biologics Evaluation & Research
Food & Drug Administration, DHHS

10903 New Hampshire Ave.

Building 71, Rm. 3230

Silver Spring, Maryland 20993






From: Marks, Peter

To: Woodcock, Janet

Cc: Tierney, Julia

Subject: FW: Pfizer COVID-19 vaccine BLA review timeline
Date: Thursday, July 15, 2021 10:11:27 AM
Attachments: image001.png

Pfizer COVID-19 vaccine BLA review timeline.docx

Dear Janet,

Perhaps we can have a brief call tomorrow? | can fill you in on the conversation that | had wit
Marion and Phil subsequent to their sending me this document. | have asked them to prowdé me
with a timeline of milestones, and they are meeting with the review team today to be-abfe to.do’so
tomorrow morning. That said, they are intransigent at this time on the Sept 15 date:

Thanks very much.

Best Regards,

Peter

From: Gruber, Mrion I

Sent: Thursday, July 15, 2021 8:00 AM

To: Marks, Peter _; Witten, Celia (CBER) _
ce: Krause, Philip <

Subject: Pfizer COVID-19 vaccine BLA review timeline

Dear Peter,

Phil and I have further discussed with DVRPAxand DVP management the review timeline for
the above BLA. As you know we are targeting September 15 as the ADD. It will not be
possible to move the ADD up further without eutting corners and lowering our review
standards and that |1 would not be able to defenhd. We have described our rationale and logic in
the attached memao. Feel free to sharewith GW.

Marion

Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review

Center for Biologics Evalyatieh &Research

Food & Drug Administrgtion, DHHS

10903 New Hampshire Aver

Building 71, Rmy3230

Silver Spring~Maryland*20993

re.. I
I



Pfizer COVID-19 STN 125742.0 BLA target AD: 09/15/2021

OVRR’s decision to expedite the planned completion of the Pfizer BLA review to September 15, 2021,
was based on a careful consideration of the steps that need to take place. OVRR’s logic is outlined
below.

The Pfizer BLA is a complex BLA

Of note, the pivotal study supporting the BLA was conducted in over 40,000 subjects. To previde
additional assurance of the safety and effectiveness of this product that is currently administered t6
millions of subjects in the US and globally, we requested 6 months safety follow-up tesupport’the BLA
as opposed to the 2 months safety follow-up that supported the EUA. The applicant has also submitted
additional efficacy data on substantial numbers of cases in vaccine and control.groups that were not
available with the EUA request submission and data on post-authorization safety experience. These
additional data are substantial and enable additional important analyses)

The BLA merits a complete and thorough review

OVRR'’s reviews of vaccine BLAs, unlike those of regulators in gtheer countries, do not rely on summary
tables that are generated by the developer. OVRR views if)a¥essential that review of the safety and
efficacy data not only includes an evaluation of the datd-analyses’conducted by the applicant, but also
includes CBER’s own analysis of the datasets submitted by Rfizer. This has been OVRR’s standard for all
other BLAs, and while time-consuming, OVRR beligves that’confidence in COVID vaccines would not be
served by starting to cut corners on this review

While the efficacy data may appear simple/to eyaluate, longer term follow-up of placebo-controlled data
provides essential information that neay’be of‘high relevance to discussions about boosting. Moreover,
the safety data represent the onlyplacebg3controlled data we have on the safety of this vaccine. These
placebo-controlled data are likely’to.he,free of biases that might occur in post-licensure observational
studies, so it is imperative t&’carefghly review the reported adverse events, including evaluation of the
sponsor’s attribution of thiesee¥ents (or lack thereof) to vaccination.

As compared with other BLAs, the proposed completion date of Sept 15 would
be unprecedented

The Pfizer COVIDZ19 BLA received priority designation, allowing 8 months for CBER review and is a
“rollipg?~BLA.(Note that the final piece of the roll was received on May 18, 2021 at which point the
review clogek’started. We are targeting September 15, 2021 as the date we will be taking regulatory
aetion,'\which is less than 4 months from the date the last section of the BLA was submitted. Thus, we
willbe reviewing this very large and complex BLA in a 1/3 rd of the time typically allowed for a BLA
standard application and in less than half the time allocated for a priority review application.



This is possible only with deprioritization of other reviews, including some
related to COVID, and reassignment of work to other experienced medical
officers.

At this time, while we have hired additional medical officers, we have a limited number of clinical
reviewers with the specialized experience needed to assess complex preventive vaccine files requiring
comprehensive review, such as those for COVID vaccines that have progressed to pursuing an EJA)or
BLA. Addressing the high volume of COVID-related work has necessitated deprioritizing some vaccine
files.

In addition, we have de-prioritized certain COVID-vaccine related submissions (including sarme from
Pfizer), e.g., amendments pertaining to protocols and studies in pregnant women{and
immunocompromised subjects, until such time that the BLA review is completed.

However, Pfizer requested advice on 4 booster protocols and advice on{the’safety-data base to support
use of the COVID-19 vaccine in pediatric populations 6 months — 12 yéars of-age. These cannot be
deprioritized and will need to be reviewed by staff and overseen by supéexvisors familiar with the Pfizer
COVID vaccine IND ad EUA, concurrent with review activities fot the Pfizer COVID-19 BLA.

While it was not possible to completely reassign other COVID-19.\accine- related and non-COVID
vaccine-related review work for the MOs assigned to thé’Pfizex BLA, workload adjustments have been
made to allow them to focus nearly exclusively on review ofthis BLA.

In addition, if the trajectory of the pandemic/emergenéé of variant of concerns (i.e., delta variant)
necessitates the review of EUA amendments)for booster doses for the currently U.S. EUA authorized
COVID-19 vaccines, from a public health perspective, these reviews will need to take priority over
completing the BLA review by Septethber 15, 2021.

Additional support from outside OVRR will not speed up the review

Review efforts for théRfizer COVID-19 vaccine BLA in the various disciplines, including CMC, nonclinical,
PV and facility'is ongoing. Information requests have been sent to Pfizer as part of these reviews, and
responses-are gending. However, the rate-limiting step in regard to potentially accelerating the review
timeline to eartier than September 15 is the clinical review, considering the complexity of the clinical
safety and-éffectiveness data. The safety review encompasses a critical evaluation and interpretation
of solicited and unsolicited safety data and SAES, and clinical AEs of interest including, but not limited to,
thesmyocarditis signal that has been observed following the administration of the Pfizer COVID-19
vaccine under EUA. We are also performing subgroup analyses of safety and effectiveness data for race,
ethnicity and subjects with underlying conditions. Completion of these reviews may require additional
correspondence with the sponsor. We hope that reviewers will be able to complete their detailed
review memos for the various review activities by the beginning of September as planned. After this has
been finished, there are important additional review activities to be completed, including label









From: Marks, Peter

To: Hussey, Deirdre

Cc: Walinsky, Sarah

Subject: FW: Pfizer COVID-19 vaccine BLA review timeline
Date: Friday, July 16, 2021 9:48:15 AM

Attachments: image001.png

Pfizer COVID-19 vaccine BLA review timeline.docx
Review timeline.msg

Dear Deirdre,

| am copying this to you because | think that it is important to document that despite repeated
verbal attempts, and as documented in the attached email, | have asked Marion for a timiétine &hat
would help justify the September 15 data that she provides for completion of the review.

To further expedite the Pfizer BLA review, during the past month | have also repeatedly gffered
Marion additional resources from the center and my immediate office, some gf\wwhogNTave deep
experience in vaccines. However, she had declined, stating that this wouldsiet helf

When asked how many clinical reviewers are working on the file, Marjign}ias tdldtme that there are
two, and | have questioned why more could not be placed on the file to assist, but she states that
does not feel that this would help.

Yesterday, 7/15, with Celia on the line, | reminded Marion thatFasked\for a timeline of activities, and
she said that she would speak to the review team the evening of7/45 and get back to me. However,
she also noted that she didn’t believe that the timelings'wouldr¢hange.

In my opinion, the recurrent recent deterioration.dadng th&current public health emergency
necessitates that we fully mobilize all center resgurcesi)order to approve a BLA for a COVID-19
vaccine as rapidly as possible.

| am hoping that Marion will get back to.nte*soopwith a timeline that we can discuss.

Best Regards,

Peter

From: Gruer, Marion

Sent: Thursday, July 15, 202@8:00 AM

Tos Marks, Peter < v Cei (o
ce: rause, Pt

Subject: Pfizer CQYID-19,vaccine BLA review timeline

Dear Peter,

Phil and Ichave farther discussed with DVRPA and DVP management the review timeline for
the above-BLAY As you know we are targeting September 15 as the ADD. It will not be
possible to move the ADD up further without cutting corners and lowering our review
stafjdards-and that | would not be able to defend. We have described our rationale and logic in
the atfached memo. Feel free to share with JW.

Mation

Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review

Center for Biologics Evaluation & Research

Food & Drug Administration, DHHS

10903 New Hampshire Ave.

Building 71, Rm. 3230

Silver Spring, Maryland 20993

rel.
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From: Marks. Peter

To: Gruber, Marion

Cc: Walinsky, Sarah

Subject: Review timeline \
Date: Thursday, July 8, 2021 12:51:00 PM @6
Dear Marion, X

Thanks so much for the update on the timelines this morning. Regarding the Pfizer review timelim@?~ @6
by early next week would it be possible to get a high level listing of review activities sorted by @-’Q \()
over the course of the next two and a half months. | need to be able to demonstrate to Jané'a ab&

we are diligently pursuing the process, and this would be very helpful. The level of de ulcﬁibt

need to be very great — just key completion milestones such as “completion of c||n|8 vw&"’

“completion of labeling negotiation,” etc. 0
Best Regards, \2\
Peter & (\
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From: Marks, Peter

To: Tierney, Julia

Subject: FW: Pfizer COVID-19 vaccine BLA review timeline
Date: Thursday, July 15, 2021 8:23:15 AM
Attachments: image001.png

Pfizer COVID-19 vaccine BLA review timeline.docx

Dear Julie,

Let’s discuss this morning before | forward this to Janet later. Thanks.
Best Regards,

Peter

From: Gruber, Marion [

Sent: Thursday, July 15, 2021 8:00 AM

Tos Marts, Peter [ i<, Ceia (co~) I
ce: krause, prito [

Subject: Pfizer COVID-19 vaccine BLA review timeline

Dear Peter,

Phil and | have further discussed with DVRPA and DVP mapagemesit'the review timeline for
the above BLA. As you know we are targeting September 15as the*ADD. It will not be
possible to move the ADD up further without cutting cofrers and lowering our review
standards and that | would not be able to defend. We have described our rationale and logic in
the attached memao. Feel free to share with JW.

Marion

Marion F. Gruber, Ph.D

Director

Office of Vaccines Research & Review

Center for Biologics Evaluation & Research

Food & Drug Administration, DHHS

10903 New Hampshire Ave.

Building 71, Rm. 3230

Silver Spring, Maryland 20993

re.. I



From: Marks, Peter

To: Woodcock, Janet; Tierney. Julia

Subject: FW: Pfizer COVID-19 vaccine BLA review timelines

Date: Friday, July 16, 2021 6:08:12 PM

Attachments: Updated Pfizer COVID Approval Timeline.pptx
image001.png

Dear Janet and Julie,

Please see the attached. Marion finally provided this timeline. | can already see a number of
potential efficiencies. Perhaps we can discuss over the weekend briefly in preparation for Menday?
Thanks.

Best Regards,

Peter

From: Gruber, Marion [

Sent: Friday, July 16, 2021 5:39 PM

To: Marks, Peter <
Cc: Malarkey, I\/Iary_; Anderson, Steven
I <. *ni

Subject: Pfizer COVID-19 vaccine BLA review timelines

Dear Peter,

As requested, see attached our projected timelines for completing currently ongoing reviews,
tasks and responsibilities for the above BLA. Of.note, thebar graphs reflect targeted
completion dates, some of these pending timely~sponser response to information request
which we have been and are sending as we#gview;the info contained in the submission. The
target ADD is September 15. Note that DBSQE DS and DP testing will not be completed at
that time because of reagent shortage:

Marion

[I saw earlier today that CNN announced that this review will be completed within 2 months;
thus, Sep 15, even though ambitiousyis within this projected timeline.]

Marion F. Gruber, Ph.D

Director

Office of Vaccines Resear@h& RevjeWw

Center for Biologics Evaltatio*& Research

Food & Drug Administratio,yDHHS

10903 New HampshireAve.

Building 71,*Rph. 3230

Silver Sp(ing, Maryland 20993

rel. S
|
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From: Sheehy, Janice

To: Tierney, Julia; Woodcock, Janet
Subject: RE: Vaccine Review
Date: Saturday, July 17, 2021 4:37:50 PM

Will do, thanks! -j

From: Tierney, 1

Sent: Saturday, July 17, 2021 2:28 PM

To: Sheehy, Janice ||| GG v oodcock Janet || G
Subject: RE: Vaccine Review

Janice — | spoke with Janet, please extend the invitation to Phil Krause.

Thanks,

Julie

From: Sheehy, Janice_
Sent: Saturday, July 17, 2021 12:52 PM

To: Woodcock, Janet_
ce: Tierney, Julia |||

Subject: RE: Vaccine Review
Thank you, will do.

From; oodock,Jonc
Sent: Saturday, July 17, 2021 11:51 AM
To: Sheehy, Janice [

Subject: RE: Vaccine Review
Hold off on responding. jw

From: Sheehy, Janice <} G

Sent: Friday, July 16, 2021 6:58 PM

To: Woodcock, Janet ||| G e vi:
Cc: Copeland, Jakea _

Subject: RE: Vaccine Review
Hi, please see Marign's'emaihbelow. Thanks! -j

From: GruoeViaricy I

Sent: Fridag/July<6, 2021 6:45 PM

To: Shekhy, Janice; Olivarria, Frank; Goldie, Christina; Copeland, Jakea

Subject: Aceepted: Vaccine Review

When:\fonday, July 19, 2021 8:30 AM-9:00 AM (UTC-05:00) Eastern Time (US & Canada).
Where: Please see Zoom below

Dedr Janet,

Thanks for the invitation. Would it be possible to extent this invitation to my deputy, Dr.
Philip Krause ?

Marion




From: Sheehy, Janice

To: Tierney, Julia

Subject: RE: Vaccine Review

Date: Friday, July 16, 2021 7:08:38 PM
Ok thank you.

From: Terney, 1o I

Sent: Friday, July 16, 2021 7:00 PM

To: Sheehy, Janice_
Subject: RE: Vaccine Review

I’'m going to defer to JW on this.

From: Sheehy, Janice_
Sent: Friday, July 16, 2021 6:58 PM

To: Woodcock, Janet_; Tierney, Juli—
ce: Copeland, Jakea || G

Subject: RE: Vaccine Review
Hi, please see Marion’s email below. Thanks! -j

From: Gruber, Marion [

Sent: Friday, July 16, 2021 6:45 PM

To: Sheehy, Janice; Olivarria, Frank; Goldie, Christina;)Copefand, Jakea

Subject: Accepted: Vaccine Review

When: Monday, July 19, 2021 8:30 AM-9:00.AM (UT@505:00) Eastern Time (US & Canada).
Where: Please see Zoom below

Dear Janet,

Thanks for the invitation. Woulddt®e possible to extent this invitation to my deputy, Dr.
Philip Krause ?

Marion








































Dr. Gruber asked if Dr. Woodcock agreed with the target review date of September 15, 2021 and Dr.
Woodcock replied that she would like Dr. Marks to review the status of the file and talk to the team to
determine if there is a way to move forward more quickly.

Dr. Gruber stated that she has full confidence in the review team moving forward, as well as Dr. Krause’s
leadership. Dr. Gruber indicated that the processes in place are well established and that her planned
leave wouldn’t affect that. She acknowledged Dr. Woodcock’s decision to assign leadership of the
review to Dr. Marks, but did not agree with it.

Dr. Woodcock stated that she had no doubt about the dedication of the review team or the compétence
of Dr. Krause as a leader. She indicated that, given the public health priority of this applieation,she
wants as many eyes as possible on this application and wants Dr. Marks to lead this review{ She will be
asking for briefings on the review, including any issues identified such as potentiahneusglogical or
cardiological side effects. Dr. Woodcock emphasized that she maintains an epeh doéppolicy.

Dr. Woodcock again reiterated that she would like Dr. Gruber to work veryclosely with Dr. Marks to
make sure he understands who is doing what and if there are potentially ratg/limiting steps, such as
clinical review, that they are identified and addressed.






DATE: August 13, 2021

FROM: Haecin Chun, MS, Bioresearch Monitoring Branch (BMB)
Division of Inspections and Surveillance (DIS)
Office of Compliance and Biologics Quality (OCBQ)

THROUGH: Dennis Cato, Chief BMB
THROUGH: Carrie Mampilly, MPH, Director DIS
THROUGH: Mary A. Malarkey, Director OCBQ

TO: Ramachandra Naik, PhD, Chair
Susan Wollersheim, MD, Clinical Revieweér
CAPT Ann Schwartz, MD, Clinical Rewiewer
CAPT Michael Smith, PhD, RPM
Laura Gottschalk, PhD, RPM

SUBJECT: Bioresearch Monitoring (BIMO) Disgipline Review Memo
SPONSOR: BioNTech Manufa¢turing GmbH
PRODUCT: COVID-19 Vacgine, mRNA (COMIRNATY)
BLA: STN 125742/@

FINAL SUMMARY STATEMENT

BIMO inspection assighments were issued for a total of nine (9) clinical study sites that
participated in thecenduct of Study Protocol C4591001. Three (3) of these inspection
assignments focused-0n clinical study sites that enrolled the pediatric population and six (6) of
the study sites-enrofled the adult population. The inspections did not reveal findings that
impact the,Biologi€s License Application (BLA).

BACKGROUND

©n Eebruary 4, 2020, the Secretary of the Department of Health and Human Services (HHS)
determined that there is a public health emergency (PHE) involving to a novel coronavirus
famed SARS-CoV-2 that causes Coronavirus Disease 2019 (COVID-19). On March 27,
2020, the Secretary of HHS issued a Notice of Emergency Use Authorization (EUA)
Declaration pursuant to Section 564 of the Federal Food, Drug, and Cosmetic Act (the FD&C
Act or the Act).

www.fda.gov



BLA STN 125742/0 BioNTech/Pfizer COVID-19 Vaccine, mRNA (COMIRNATY) Page 2 of 4

In response to the PHE, BIMO reviewers proactively performed a review of the sponsor’s
investigational new drug application (IND 19736) and issued the necessary BIMO inspections
to review the study conduct of Protocol C4591001, “A Phase 1/2/3 Study to Evaluate the
Safety, Tolerability, Immunogenicity, and Efficacy of SARS-COV-2 RNA Vaccine Candidates
Against COVID-19 in Healthy Individuals.”

Protocol C4591001 was a multi-center study conducted at a total of 153 clinical sites;~{S1
study sites in the United States and 22 sites outside of the United States. Due to the-€QWID-
19 pandemic travel restrictions, only the domestic sites were considered for an aofissite. BIMO
inspection. Initially, six (6) study sites were inspected, before FDA issued the& original
Emergency Use Authorization for individuals 16 years of age and older. Subsequéntly, three
(3) additional sites were inspected before FDA authorized use of the vacéine in‘those 12 and
older. All of the study sites were selected based on subject enrollment)previous inspectional
history, and other information submitted in IND 19736.

The inspections were conducted in accordance with FDA’'s Compliahce Program 7348.811,
Inspection Program for Clinical Investigators, focusing primakily arvthe study conduct, human
subject protection and compliance with related FDA regulations.“The data integrity and
verification portion of the BIMO inspections were limited-because the study was ongoing, and
the data required for verification and comparison were natyet available to the IND. The table
below summarizes the domestic study site information and the outcome of each BIMO
inspection:

. . . Form FDA Final
Site ID Site Locatfop 483 |Issued Classification

Cincinnati Children’s HespitakMedical Center No Action Indicated

1007 | Cincinnati Center forl€linjcal Research No

L : (NAI)

Cincinnati, OH
J. Lewis Reseatch Iac./ Foothill Family Clinic

1009 South, Saltfake@City, UT No NA
Virginia Résearch Center, LLC.

10441 Viidlathian /A No NAI

1056 In_dago Research and Health Center, Inc. No NA
Hialeah, FL
Deland Clinical Research Unit

1109 Daland, FL No NAI
Meridian Clinical Research, LLC.

138 Binghamton, NY No NAI
Meridian Clinical Research, LLC

1125 Norfolk, NE No NAI

1133 Research Centers of America No NA
Hollywood, FL
Collaborative Neuroscience Research, LLC

1149 | at two locations: Long Beach & Garden No NAI
Grove, CA
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SIGNIFICANT INSPECTIONAL FINDINGS
No significant inspectional findings were noted.

SPONSOR/MONITORING ISSUES
No significant sponsor or monitoring issues were noted at the sites that were inspected.

FINANCIAL DISCLOSURE

The Clinical Investigator Compliance Program directs the FDA investigator to ask theelinical
investigator if and when he/she disclosed information about his/her financial inter@ststothe
sponsor and/or interests of any sub-investigators, spouse(s) and dependent children,, and if
and when the information was updated. The information submitted to the BICA waserified for
each of the inspected clinical sites.

ADMINISTRATIVE FOLLOW-UP
Should you have any questions or comments about the contents)of this memo or any aspect
of Bioresearch Monitoring, please contact me at 240-402-8038.

Haecin Chun
Consumep’ Satety Officer
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1. Objectives/Scope:
This memo reviews the capability and sufficiency of the CBER active post-market risk
identification and analysis system referred to as the CBER Sentinel Program to evaluate
the serious risk for myocarditis and pericarditis following receipt of BNT162b2, a
COVID-19 Vaccine indicated for active immunization to prevent COVID-19 disease
caused by SARS-CoV-2 in individuals >16 years of age in lieu of a safety post-piarket
requirement (PMR) study under FDAAA?. The CBER Sentinel Program covers actizities
conducted through the contract with the Harvard Pilgrim Health Care Institute, the
current and future contracts through the Biologics Effectiveness and Safety (BEST)
Initiative, and the interagency agreement with the Centers for Medigare and-Medicaid
(CMS). Please see the STN 125742/0 OBE/Division of Epidemiology (DE) review of the
Pharmacovigilance Plan (PVP) for background on the serious¥isks 6f-myocarditis and
pericarditis, and subclinical myocarditis. Post-authorizatipn safety data identified serious
risks for myocarditis and pericarditis after COMIRNAZXY, with increased risk in males
under 30 years of age, particularly following the second dose, and onset of symptoms
within 7 days following vaccination. At the end @f May.2021 CDC issued clinical
considerations regarding myocarditis and peticarditio after receipt of mMRNA COVID-19
vaccines among adolescents and young adudts (btps://www.cdc.gov/vaccines/covid-
19/clinical-considerations/myocarditishtml){ The topic was presented and discussed at
the FDA Vaccines and Related Biglogical Products Advisory Committee (VRBPAC)
meeting on June 10, 2021 andthg’Advisory Committee for Immunization Practices
(ACIP) meeting on June 23,2021 <Fhe Emergency Use Authorization (EUA) Fact Sheet
was revised on June 25,2021.tovadd a Warning for myocarditis and pericarditis. A
postmarketing obseryationat-safety study(ies) is needed to assess myocarditis and
pericarditis following administration of COMIRNATY (BNT162b2) to:

a. Quantify the magnitude of risk by age, sex, and dose
b. Follow yp-cases for recovery status and long-term sequelae
c. “Characterize subclinical cases of myocarditis

2. CBER-Séntinel Program Sufficiency Assessment:
Determination of the sufficiency of the CBER Sentinel Program to further characterize
the’serious risk of myocarditis and pericarditis with BNT162b2 was based on the
following factors:

! Under section 901 of the Food and Drug Administration Amendments Act (FDAAA), “The Secretary may not require the responsible person to
conduct a study under this paragraph, unless the Secretary makes a determination that the reports under subsection (k)(1) and the active
postmarket risk identification and analysis system as available under subsection (k)(3) will not be sufficient to meet the purposes set forth in
subparagraph (B).”NOTE: The active post-market risk identification and analysis system under subsection (k)(3) refers to the Sentinel program.
2|SBT 128 is a global standard for the safe identification, accurate labeling, and efficient information transfer of medical
products of human origin (including blood, cells, tissues, milk, and organ products) across disparate national and international
health care systems. https://www.iccbba.org/isbt-128-basics

Last Updated on January 29, 2019 2
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days after Dose 2 was 91.1% [95% CI 88.8, 93.1]) in participants without evidence of
SARS-CoV-2 infection and 90.9% (95%CI 88.5, 92.8) in participants with or without
evidence of SARS-CoV-2 infection. These results were consistent with the VE in the
protocol-specified event-driven final analyses that supported issuance of the EUA (VE
95% and 94.6%, respectively). The updated analyses of VE against severe COVID-19
in preventing symptomatic COVID-19 occurring =7 days after Dose 2 was 95.3% (95%
Cl: 71.0%, 99.9%) in participants without evidence of SARS-CoV-2 infection and 95.3%
(95% CI: 70.9%, 99.9%) in participants with or without evidence of SARS-CoV-2
infection. SARS-CoV-2 variants of concern identified from COVID-19 cases in thig“study.
included B.1.1.7 (Alpha) and B.1.351 (Beta).

The safety population at the March 13, 2021 data cutoff included 22,026 .BNT162b2
recipients and 22,021 placebo recipients 16 years of age and older. Duting théyplacebo-
controlled phase, the most commonly reported solicited adverse rea¢tions in the
BNT162b2 group were pain, redness and swelling at the injectioncite, fatigue, and
headache. Adverse reactions other than solicited reactogenicity. event§identified from
the clinical trial data include lymphadenopathy in regional proximity<to'the vaccination
site and potentially Bell's Palsy (the latter from a small numefical‘inbalance of
temporally associated events). A slight imbalance in hypersensitivity-related events was
observed during the trial, and hypersensitivity reactiofis have been reported during
post-authorization use as well. There were othepwige nonotable patterns between
treatment groups for specific categories of serious or_igon-serious adverse events
(including neurologic, neuro-inflammatory, ang thrembotic events) that would suggest a
causal relationship to BNT162b2. A total of\15 (0;2%) deaths in vaccine recipients and
14 (0.2%) in placebo recipients were reported-during blinded, placebo-controlled follow-
up, and an additional 6 deaths were seportéd)during unblinded follow-up following
vaccination with BNT162b2; none-0Pthesé\deaths were assessed to be related to
vaccination. A total of 42 pregnanciesavere reported by BNT162b2 recipients from
Dose 1 through the data cutoff\date., The frequencies of spontaneous abortion,
miscarriage, and elective ahortioftwere similar between the vaccine and the placebo
groups.

Post-authorization Safety surveillance has identified two rare but serious adverse
reactions: anaphytaxissand myocarditis/pericarditis. The risk of anaphylaxis associated
with BNT162b2appears to be similar in magnitude to the risk of anaphylaxis following
approved pfeventive vaccines in general and can be managed with standard
vaccination practices. The risk of myocarditis/pericarditis appears to be greatest in
individuals under the age of 40, in particular in males following Dose 2, and increased
withhdecredsing age. Although some cases required intensive care support, available
data from short-term follow-up suggest that most individuals have had resolution of
symptoms with conservative management. Information is not yet available about
petential long-term sequelae.

To address the identified risk of myocarditis/pericarditis, FDA conducted a quantitative,
age- and sex-stratified benefit-risk analysis, using healthcare claims and CDC
surveillance databases, to evaluate the balance of vaccine benefits (prevention of
COVID-19 hospitalizations, intensive care unit admissions and deaths) against excess
risk of myocarditis/pericarditis under various conditions of COVID-19 incidence and
vaccine effectiveness informed by real-world data. These analyses supported that
based on current understanding of vaccine-associated myocarditis/benefits of
vaccination would outweigh risks of myocarditis/pericarditis for individuals 16 years of
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age and older under all conditions examined. Mitigation of the observed risks of
myocarditis/pericarditis and associated uncertainties will be accomplished through
labeling (including warning statements about the risks of vaccine-associated
myocarditis/pericarditis) and through continued safety surveillance and postmarketing
studies to be conducted by the Applicant, US government agencies (including FDA and
CDC), and other healthcare stakeholders.

The clinical data submitted exceed FDA's expectations for data to support licensure ©f
vaccines for prevention of COVID-19, including relevant efficacy success criteria anad
numbers of vaccinated study participants and follow-up time (i.e., at least 3,000
vaccinated participants in each age group with at least 6 months of total safety follgw-
up) for an acceptable safety database. The clinical data submitted in this.applicatien,
together with the quantitative benefit-risk assessment summarized in this review,
support approval of BNT162b2 for the indication of active immunizati@n to pfevent
symptomatic coronavirus disease 2019 (COVID 19) caused by severe actite respiratory
syndrome coronavirus 2 (SARS-CoV-2) in individuals 16 years-0f‘age ‘@nd older.

Pediatric studies of BNT162b2 in children <16 years of agéy-as required by the Pediatric
Research Equity Act, were deferred for this application@nd wilNoe completed after
approval of BNT162b2 for use in individuals 16 yearsiof agerand older. The Applicant
also committed to conduct additional postmarketin@safety studies, including the
assessment of pregnancy and infant outcomes.followigg immunization with BNT162b2
during pregnancy.

1.1 Demographic Information: Subgroup.Demagraphics and Analysis Summary

The table below summarizes demographic representation of study participants who
enrolled in the Phase 2/3 portion(of the .dtigoing study C4591001 and were randomized
to a two-dose series of BNT162b2 ofplacebo.

Table 1. Randomized Parti¢ipants\by Subgroup, Study C4591001

Subgroup BNT162b2 Placebo Total
Age (216 years) 22085 22080 44165
16-55 years 13104 13132 26236
>55 years 8981 8948 17929
16-17 years 378 377 755
Gender
Male 11357 11127 22484
Femdle 10728 10953 21681
Ethmgity
Hispanic/Latino 5715 5710 11425
Nari-yHispanic/Non-Latino 16259 16256 32515
Not' reported 111 114 225
Race
White 18106 18105 36211
Black/African American 2106 4232 4232
All others 1873 1849 3722

Source: FDA-generated table.

The demographic characteristics of the evaluable efficacy population of 42,244
participants was 83% White, 50.9% male, and 74.7% non-Hispanic/non-Latino ethnicity.
The younger age group (16-55 years of age) represented 55.8% of the total evaluable
efficacy population, while participants >55 years of age represented 39.5% of the total.
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Subgroup analyses of vaccine efficacy (although limited by small numbers of cases in
some subgroups) did not suggest meaningful differences in efficacy across genders,
ethnic groups, geographies, or for participants with obesity or medical comorbidities
associated with high risk of severe COVID-19.

The overall safety population was 49.1% female, 50.9% males, 25.6% Hispanic/Latino,
82.0% White, 9.6% African American, 4.3% Asian, <3% other racial groups. The
median age was 51 years, and 20.8% were older than 65 years old. The most
frequently reported comorbidities were obesity (35.1%), diabetes without chronic
complications (7.8%) and chronic pulmonary disease (7.8%). Geographically,
enroliment included individuals from the United States (US; 76.5%), Argentina (15.83%),
Brazil (6.1%), South Africa (2.0%), Turkey (1.0%), and Germany (1.0%)..R safety.
analyses, reported rates of solicited local and systemic ARs and antipyfetic/pain
medication use in the 7 days after BNT162b2 vaccinations were geng€rally [ewer among
older adults (>55 years of age) compared with younger adults andtadoleseents (16-55
years of age). Other differences between the age groups in overall rates and types of
unsolicited AEs and SAEs largely reflected differences in undérlyingsmedical conditions
between the respective age groups (as these AEs were assesseflas related to the
underlying medical conditions rather than to the vaccine)» No.ehnically meaningful
differences in the occurrence of solicited AEs, unsolicited AlEs or SAEs were observed
by, ethnicity, race, or sex subgroups.

1.2 Patient Experience Data
Data Submitted in the Application

Check if Section Where Discussed,
Submitted |[Type of Data if Applicable
O Patient-reporteddutcome
(] Observer-repgrted oisteome
O Clinician-reported@utcome
O Performiance pQtcome
O Patient-foeused drug development meeting
summary
O KDA Patient Listening Session

Qualitative studies (e.g., individual
patient/caregiver interviews, focus group
interviews, expert interviews, Delphi Panel)
Observational survey studies

Natural history studies

Patient preference studies

Other: (please specify)

N0l

O |gemao

If no patient experience data were submitted
by Applicant, indicate here.

X

N/A
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Check if Section Where Discussed,
Considered |Type of Data if Applicable
O Perspectives shared at patient stakeholder
meeting
O Patient-focused drug development meeting
O FDA Patient Listening Session
O Other stakeholder meeting summary report
O Observational survey studies
O Other: (please specify)

2. Clinical and Regulatory Background

2.1 Disease or Health-Related Condition(s) Studied

COVID-19 is an infectious disease caused by SARS-CoV-2, a nq¥vel, zoohotic
coronavirus, which can cause severe respiratory symptoms, preumaonid, respiratory
failure, multi-organ failure, and death. Disease symptoms vary; withimany persons
presenting with asymptomatic or mild disease and some progressing to severe
respiratory tract disease including pneumonia and acute;respiratory distress syndrome,
leading to multiorgan failure and death. Elderly individuals (i particular men >60 years
of age) and those with several underlying medical ‘condjtiens, including obesity,
diabetes, asthma, chronic kidney disease, hypertensjen, and immunosuppression, have
been reported to be at increased risk for severe illpgss from COVID-19. Multisystem
inflammatory syndrome in both children (MiS-C)@nd adults (MIS-A) is a rare but
serious COVID-19-associated conditiomthat ¢can present with persistent fever,
laboratory markers of inflammation and heatydamage, and, in severe cases,
hypotension and shock (CDC 2021&a; CDE Advisory Committee on Immunization
Practices 2021a).

The first recorded COVID-19 casées were reported in December 2019 in Wuhan, China.
During January 2020 cases wefe reported from several other countries, including the
United States. The firgf casé.report of novel coronavirus 2019 (2019-nCov) in the
United States wasyublished on January 31, 2020 in the New England Journal of
Medicine (Holshte et al 2020). On January 31, 2020, the United States Secretary of
Health and Human.Services made the declaration that COVID-19 constitutes a
nationwide-publi¢chealth emergency. On March 11, 2020, the World Health
Organization(\WHO) declared the COVID-19 outbreak a pandemic.

Thesevere-acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic
continues to present a challenge to global health and, at the time of this review, has
caused approximately 209 million cases of COVID-19, including 4.4 million deaths
waepldwide (World Health Organization 2021a). In the United States (US), more than 37
million cases have been reported to the Centers for Disease Control and Prevention
(CDCQ), of which 90% have occurred in individuals 16 years of age or older. While the
pandemic has caused morbidity and mortality on an individual level, the continuing
spread of SARS-CoV-2 and variants has caused significant challenges and disruptions
worldwide to healthcare systems, economies, and many aspects of human activity
(travel, employment, education). Socioeconomic effects of the pandemic are
exacerbating health and societal disparities that disproportionately affect historically
disadvantaged groups, and appear to be leading to widening inequality (CDC 2021b).
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As such, the COVID-19 pandemic has disproportionately affected individuals of racial
and ethnic minority groups, including African American and Hispanic/Latino groups
(CDC 2021c).

The emergence of SARS-CoV-2 variants with multiple mutations in the SARS-CoV-2
spike (S) protein in India (B1.617 lineage [B1.617.2 delta variant]), the United Kingdom
(B.1.1.7 lineage [alpha variant]), Brazil (P.1 lineage [gamma variant]), and South Africa
(B.1.351 lineage [beta variant]), has raised concerns regarding increased transmission
rates; at the time of this review, these variants of concern account for 82.2%, 9.0%;
3.8% and 0.1%, respectively, of SARS-CoV-2 lineages circulating in the US (CD€
2021d).

Since December 2020, COVID-19 vaccines have been available in the-United ‘States
under EUA. As of August 15, 2021, among more than 168 million fully)vaccibated
individuals in the U.S., 6,239 hospitalizations and 1,263 deaths dugo vagcine
breakthrough have been reported by passive surveillance. Of hqQspitalized or fatal
breakthrough cases, 74% occurred among individuals 65 yeafs of.age and older.
Despite the occurrence of breakthrough cases in vaccinated indiyiduals, according to
current data, vaccination elicited protection against severe diseéase, hospitalization, and
death remains high. COVID-19 cases, and in particularseyere cases, hospitalizations,
and deaths, remain overwhelmingly among unvae€inateghindividuals. Increasing
representation of vaccinated individuals among mild te?ioderate COVID-19 cases is
likely due in part to increasing uptake of the yaccing (which is not 100% protective),
although waning immunity and/or decreased vacegine effectiveness against the delta
variant may be contributing. Surveillangeds opgoing to assess the impact of new
variants on vaccine effectiveness. Vatgine<clinical research and epidemiological
surveillance are ongoing to assegs'durability of protection and parameters to determine
whether and when there would be“a peed for a booster dose.

2.2 Currently Available, Pharmacglogically Unrelated Treatment(s)/Intervention(s) for
the Proposed Indication(s)

Remdesivir is the gnly preduct currently approved by the FDA for use in adults and
pediatric patients 12 years of age and older for treatment of COVID-19 requiring
hospitalizationt. Priore its approval, remdesivir was authorized for emergency use in
adults and pediatric’patients and remains authorized for emergency use in hospitalized
pediatric patients-who are not included in the indicated population under licensure.

Emeérngengiuse authorizations of COVID-19 pharmacological products for post-
exposure prophylaxis and/or treatment of COVID-19 are as follows:
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Table 2. Emergency Use Authorized Pharmacological Products for Post-exposure
Prophylaxis and/or Treatment of COVID-19

Product

Date of EUA

Authorized Use and Population

SARS-CoV-2-targeting
Monoclonal Antibodies
e Bamlanivimab/etesevimab

e Sotrovimab

e Casirivimab/imdevimab

Reissued February
25,2021

May 26, 2021

Reissued July 30,
2021

All three products are indicated for the
treatment of mild-to-moderate COVID-
19 in adults and pediatric patients(12
years and older at high risk fof
progressing to severe COVID-192

Casirivimab/imdevimab_is alsa
authorized for postseXposure
prophylaxis (prevention). for COVID-19
in patients at high risk\fOr progressing
to severe COVID-19°

Antiviral Drugs
e Remdesivir

Reissued October
22, 2020 (following
FDA approval in
adults and some
pediatric patients)

Treatment of GOVID-19 in
hospitalized yediatric patients
weighing@teast 3.5 kg to <40 kg,
@y '<12\years of age weighing at
least\3.5 kg, or 212 years and
weighing at least 40 kg

Immune Modulators
e Baricitinib

e Actemra

11/19/2020

06/24/2021

Treatment of COVID-19 in
hospitalized patients® receiving
systemic corticosteroids and require
supplemental oxygen, non-invasive
or invasive mechanical ventilation,
or ECMO

COVID-19 Convalescent
Plasma

Reissued March 9,
2021

Treatment of hospitalized patients
with COVID-19

@Indicated for adults and pediatric patients 12'years of age and older weighing at least 40 kg
b Indicated for adults and pediatric\patients-24years and older
ECMO extracorporeal membrane oxygetation, EUA emergency use authorization

Source: _https://www.fda,gdVfemergency-preparedness-and-response/mcm-legal-regulatory-and-policy-

framework/emergency-usesautharization#coviddrugs Accessed August 2, 2021.

2.3 Safety and\Efficagy of Pharmacologically Related Products

At preseqt, nelvaccine is approved by the FDA for prevention of COVID-19. The FDA
has isswed EUAs for three COVID-19 vaccines to mitigate the SARS-CoV-2 pandemic.

11
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Table 3. Emergency Use Authorized Vaccines to Prevent COVID-19
Applicant Regimen Population Date of EUA and Amendments
Pfizer/BioNTech 2 doses 3 weeks Individuals 216 years of age = December 11, 2020
apart Individuals 212 years ofage = EUA Amendment: May 10, 2021
Pfizer/BioNTech 31 g pertaln N, EUA Amendment: August 12,
ose !mmgnocompromlsed 2021
individuals 212 years of age
Moderna 2 doses 4 weeks  Adults 218 years of age December 18, 2020
apart
Moderna 3 g _Certaln o EUA AmendmentZAugasi12, 2021
ose immunocompromised
individuals =18 years of age
Janssen Single dose Adults 218 years of age February22, 202%

2 Solid organ transplantation, or who are diagnosed with conditions that are considered to have an equivalent levehof
immunocompromise.

Moderna COVID-19 mRNA vaccine

In an ongoing Phase 3 study that enrolled participants =18 year of:age (n=~14,000
vaccine, n=~14,000 placebo), VE was 94.1% to prevent RCR-confirmed COVID-19
occurring at least 14 days after completion of a 2-dose gegime. Common solicited
adverse reactions after vaccination were injection site-feactions, headache, fatigue,
muscle aches, and nausea, which were generally,mid tosmoderate and lasted 1-2 days
(FDA 2020a). At the time of this review, more than 142million doses of the Moderna
COVID-19 vaccine have been administered injthe WS (CDC 2021). Consistent with
Phase 3 trials, real-world efficacy of mMRNA\vaccines has been demonstrated to be
about 90% (Pawlowski et al. 2021; Thampson-et al. 2021). During post-EUA
surveillance myocarditis and pericarditis, ahd rare cases of anaphylaxis, were reported
after vaccination (CDC 2021e).

Janssen COVID-19 replicatiof~incompetent human adenovirus serotype 26 (Ad26)
vector vaccine

In an ongoing Phase 3:study.that enrolled participants =18 year of age (n=~20,000
vaccine, n=~20,000«placebe), VE was 66.9% to prevent laboratory-confirmed,
moderate-severe€OVADL9 occurring at least 14 days after a single dose. Common
solicited adverse reagtions were injection site pain, headache, fatigue, and myalgia,
which werenostlymild and moderate. In the post-EUA surveillance period, thrombosis
with throibocytdpenia syndrome (TTS) and Guillain-Barré syndrome were identified as
rare, but'seridus adverse reactions following vaccination (CDC Advisory Committee on
Immnization Practices 2021b).

224 Preyious Human Experience with the Product (Including Foreign Experience)
Clinical trial experience

EUA of the Pfizer-BioNTech COVID-19 Vaccine (also referred to as BNT162b2) was
based on the following data: In individuals =16 years of age enrolled in a Phase 2/3
portion of an ongoing study (n=~22,000 vaccine, n=~22,000 placebo), vaccine efficacy
(VE) was 95% to prevent PCR-confirmed COVID-19 occurring at least 7 days after
completion of a 2-dose regimen. Common solicited adverse reactions after vaccination
were injection site reactions, fatigue, headache, muscle pain, chills, and joint pain,
which were generally mild to moderate and lasted a few days. Vaccine effectiveness in
participants 12-15 years of age (n=1,131 vaccine, n=1,129 placebo) was inferred by
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immunobridging, based on a comparison of SARS-CoV-2 50% neutralization antibody
titers (SARS-CoV-2 mNG microneutralization assay) at 1 month after Dose 2, to
participants 16-25 years of age, and supported by a supplemental efficacy analysis
showing VE after 7 days post Dose 2 was 100% (95% CI 75.3; 100.0) without prior
evidence of SARS-CoV-2 infection and 100% in participants with or without prior
infection (FDA 2020b).

Post-EUA

As discussed in more detail above, since the issuance of the EUA, published
observational studies have supported the effectiveness of BNT162b2 to preyvent
COVID-19, including high-level protection against severe disease, hospitalizationgand
death, although recent evidence suggests some decrease in vaccine effeetiveness
against mild to moderate disease since emergence of the delta variant.n thendS (CDC
2021f).

During the post-EUA surveillance period, cases of myocarditi&’and pericarditis were
reported after vaccination, as well as rare cases of anaphylaxis (ERC Advisory
Committee on Immunization Practices 2021c; CDC 2021g):

Please see CBER pharmacovigilance reviewer’'s memoraridum for details about the
Applicant’s ongoing post-authorization studies afd Tesults of cumulative analysis of
post-authorization AE reports received througlif-ebrudry 28, 2021.

2.5 Summary of Pre- and Post-submissigfi"Regullatory Activity Related to the
Submission

Prior to BLA submission

> EUA 27034

¢ November 20, 2020: Submjssion of EUA request for individuals 216 years of age
December 11, 2020\ Issuance of EUA for individuals 216 years of age
April 9, 2021: Submission of EUA request for individuals 12-15 years of age
May 10, 202%:3ssuance of EUA for individuals 12-15 years of age
June 25, 2021: EJA amendment to include warning statement and associated
informatien regarding myocarditis and pericarditis in the Fact Sheet for
Vaccination®roviders and the Fact Sheet for Recipients and Caregivers

» Major pressubmission BLA-associated regulatory activity

s ~April222, 2020: IND 19736 submission, first subject enrolled on April 29, 2020

e Jame 11, 2020-July 6, 2020 Type C Meeting to discuss clinical development
program, including revised Phase 1/2/3 Study C4591001 intended to support
licensure

e July 7, 2020: Fast Track Designation granted for individuals 218 years of age

o November 18, 2020-April 2, 2021 Request for Comments and Advice re: Study
C4591001 Placebo Participants

e March 31, 2021: Pre-BLA meeting (chemistry, manufacturing, and controls
[CMC])

e March 9, 2021: Pre-BLA meeting (clinical)

e April 16, 2021: plans for rolling BLA submission agreed upon between CBER and
the Applicant
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» Major post-submission BLA regulatory activity
e July 15, 2021: Priority review granted

2.6 Other Relevant Background Information

Relevant FDA qguidance

In June 2020, FDA published guidance on the Development and Licensure of Vaccing$
to Prevent COVID-19 (FDA 2020c). In October 2020, FDA published guidance on
Emergency Use Authorization for Vaccines to Prevent COVID-19 (revised Februafy
2021) (FDA 2021a).

Vaccines and Related Biological Products Advisory Committee (VRBPAC)Y meetings

» On October 22, 2020, a VRBPAC meeting was held to discuss consideratiens for
development, EUA and licensure of vaccines to prevent COVID:49. The VRBPAC
committee endorsed the principles outlined in the June and Qctober\FDA guidance
documents regarding safety and effectiveness data to sugport EWA“and licensure
and expectations for continued post-authorization and-post-approval evaluation of
COVID-19 vaccines.

» On December 10, 2020, a VRBPAC meeting was“he|d 0 discuss Pfizer-BioNTech’s
EUA request for their vaccine to prevent COVAD-19.4n"individuals 16 years of age
and older. The committee voted in favor ofé@ deterination that, based on the
totality of scientific evidence available, the-bengfits of the vaccine outweighed its
risks for use in individuals 16 years of;age and older.

Discussion topics included: (a) Rfizer-BieNTech’s plan for an unblinded, placebo-
controlled follow-up in ongoirig trials,\in the event that the vaccine were made
available under EUA. Studyzpartiejpants 16 years of age and older were then
progressively unblinded to-theirtreatment assignment (when eligible per local
recommendations), and ‘plagébo recipients could choose to receive BNT162b2; (b)
scientific knowledge,gaps.a@nd considerations for evaluation of vaccine safety and
effectiveness inxpopulations who would receive the Pfizer-BioNTech COVID-19
Vaccine underan EUA: the VRBPAC committee commented on the need to further
assess vagCine effect on asymptomatic infection and viral shedding, and further
evaluationof safety and effectiveness in subpopulations such as individuals with
HIV and individuals with prior exposure to SARS-CoV-2.

» An emerging signal for myocarditis and pericarditis following mRNA COVID-19
vaccifres was discussed at FDA VRBPAC and CDC Advisory Committee on
Imminization Practices meetings held on June 10, 2021. Based on the strength of
evidence for a causal association, the Pfizer-BioNTech COVID-19 Vaccine EUA
Fact Sheet was revised on June 25, 2021 to add a Warning for myocarditis and
pericarditis, and the Pharmacovigilance Plan (PVP) was amended to include
myocarditis and pericarditis as important identified risks.

3. SUBMISSION QUALITY AND GOOD CLINICAL PRACTICES

3.1 Submission Quality and Completeness

The submission was adequately organized and integrated to accommodate the conduct
of a complete clinical review.
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3.2 Compliance With Good Clinical Practices And Submission Integrity

Sponsor responsibilities were transferred from BioNTech SE to Pfizer Inc. for the
conduct of clinical study C4591001, including compliance with Good Clinical Practice as
per 21 CFR 312. Bioresearch Monitoring inspections of nine clinical sites in study
C4591001 did not identify deficiencies that would affect the integrity of the clinical data
submitted in this BLA.

3.3 Financial Disclosures

Studies C4591001 and BNT162-01
Disclosure start date: April 29, 2020. Disclosure Cut-off Date: March 25, 2021

Was a list of clinical investigators provided? M Yes [0 No

Total number of investigators identified: 1834

Number of investigators who are sponsor employees (including both fufstime and part-time
employees): 0

Number of investigators with disclosable financial interests/arraigements(Form FDA 3455): 7

If there are investigators with disclosable financial interests/arrangemients, identify the number
of investigators with interests/arrangements in each category (asidefined in 21 CFR 54.2(a), (b),
(c) and (f)):

Compensation to the investigator for conducting ttié 'study where the value could be
influenced by the outcome of the study;Q

Significant payments of other sorts;3
Proprietary interest in the producttestéd,held by investigator: 0

Significant equity interest h€ld-by investigator in sponsor of covered study: 4

Is an attachment previded with details of the disclosable financial
interests/arrangements2# Yes [0 No

Is a descriptigvof th€ steps taken to minimize potential bias provided?
M Yes ONo

Number of investigators with certification of due diligence (Form FDA 3454, box 3): 4

Is anyattachrment provided with the reason? M Yes O No

The investigators with disclosable financial interests represented 0.4% (n=7/1,834) of
thetotal ipvestigators who participated in covered clinical studies.

Effofts reported to eliminate bias for the covered studies consisted of the following:

s “VRandomized, double-blind and multicenter study design as well as pre-specified
statistical methods as per the statistical analysis plan

e Frequent monitoring of investigator trial sites and auditing of study sites

e Validity of data collected was confirmed by standard monitoring procedures

¢ Data processing involved cleaning checks (querying data through electronic edit
checks) to ensure that errors were identified and corrected

e Data were reviewed by clinicians and queries were generated in case of
inconsistencies during the course of the trial

e The study report underwent review by the project team and Quality Control; and
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e Study sites performing safety evaluations were determined acceptable based on
appropriate certification or historical performance and/or qualifications and
credentials.

Reviewer Comment. The Applicant satisfactorily addressed possible study
investigator financial interests that could impact clinical data quality.

4. SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW DISCIPLINES

4.1 Chemistry, Manufacturing, and Controls

The CBER CMC reviewer identified no issues that would impact the conclusiehs githe
clinical review.

4.2 Assay Validation

Two clinical diagnostic assays were used to assess clinical endpoints in-pre-licensure
clinical trials. The information provided in the BLA supported the suiitability of Cepheid
Xpert Xpress assay and Roche Elecsys Anti-SARS-CoV-2:assay for their intended uses
to detect SARS-CoV-2 in clinical specimens and to detgfmine séfostatus to SARS-CoV-
2, respectively.

4.3 Nonclinical Pharmacology/Toxicology

The CBER toxicology reviewer identified nodssues:n*preclinical studies that would
affect clinical review of the submitted interim clinical study reports, and based on
current hypotheses regarding the etiolagy of vaccine-associated enhanced disease, the
preclinical data provided in the BLA are reassuring due to: (1) the robust induction of
functional (i.e., neutralizing) antihodies immice and rhesus macaques; (2) the T helper
type 1 (Thl) bias in T cell respegnsesi.and (3) the lack of disease in vaccinated rhesus
macagques challenged with SARS-CeV-2. The nonclinical absorption, distribution,
metabolism, and excretion(studjes-indicate that the LNP mainly localizes to the site of
injection and, to a lessgr extenydistributes to the liver. Please see CBER toxicology
review memorandumdor further details.

4.5 Statistical

No major statisticalyssues were identified by CBER statistical reviewers in this
application, The«key statistical analyses for safety and efficacy were confirmed by
CBERstatistical reviewers.

468 Pharmacovigilance

PosttEUA safety surveillance reports received by FDA and CDC identified two rare but
cligically important serious adverse reactions: anaphylaxis and myocarditis/pericarditis.
Yhe crude reporting rate for anaphylaxis in the Vaccine Adverse Event Reporting
System (VAERS), including unconfirmed and potentially duplicate reports, has been ~6
cases per million doses, which is similar in magnitude to rates of anaphylaxis reported
for other preventive vaccines. Reporting rates for medical chart-confirmed
myocarditis/pericarditis in VAERS have been higher among males under 40 years of
age than among females and older males and have been highest in males 12-17 years
of age (~65 cases per million doses administered as per CDC communication on
August 20, 2021). Although some cases of vaccine-associated myocarditis/pericarditis
required intensive care support (with several suspected fatal cases under CDC
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investigation but not confirmed at the time of this review), available data from short-term
follow-up suggest that most individuals affected by vaccine-associated
myocarditis/pericarditis have had resolution of symptoms with conservative
management. Information is not yet available about potential long-term sequelae and
outcomes in affected individuals.

Anaphylaxis will be monitored through routine pharmacovigilance activities, including &
data capture aid to identify relevant clinical information, and post-licensure safety
studies. Mitigation of the observed risks of myocarditis/pericarditis and associated
uncertainties will be accomplished through labeling (including warning statements about
the risks of vaccine-associated myocarditis/pericarditis) and through continued safety
surveillance and postmarketing studies conducted by the Applicant, by puhlic heafth
agencies within the US government (including FDA and CDC), and by dther.h@althcare
stakeholders. Please see CBER PVP review memorandum for furthegpdetails.

4.7 Risk-Benefit Assessment

FDA conducted a quantitative benefit-risk assessment to inform thexeview of Pfizer and
BioNTech’s Biological Licensure Application (BLA) for uséof mRNA COVID-19 vaccines
in individuals 16 years of age and older. The assessment evaluated the benefits and
risks per million individuals who complete vaccinatiggrwith@wo doses of BNT162b2. The
analysis was conducted for the groups stratifieddy“combinations of sex and age (12-15,
16-17, 18-24, and 25-29 years). The model assessee ihie benefits of vaccine-
preventable COVID-19 cases, hospitalizatiohs, ICB\Wisits and deaths, and the risks of
vaccine-related excess myocarditis/pericarditis €ases, hospitalizations, and deaths. The
major sources of data included age/sex.speecific"COVID-19 case and hospitalization
incidences reported on COVID NET~en JulyM0, 2021, the myocarditis/pericarditis case
rate attributable to vaccine obtainedfrom.the OPTUM database, and the vaccine related
myocarditis/pericarditis deaths #eportedthrough VAERS. The assessment constructed
scenarios for both the most likely short-term moving direction of the pandemic and the
worst case, which used the most:conservative assumptions for all model inputs.

The most likely scerario assumed vaccine protection duration of 6 months, 10x COVID-
19 case incidence~and4x.COVID-19 hospitalization incidence as compared with those of
July 10 (recengmadir), 70% vaccine efficacy against COVID-19 case, 80% vaccine
efficacy agaifist hgspitalization, and no vaccine-related myocarditis death. The model
results indicate that, for all age/sex groups and across all model outcomes, the benefits
clearlyettweigh'the risks. For males 16-17 years old—the group with the highest risk of
myo&arditig/pericarditis—the model predicts that prevented COVID cases,
hggpitalizations, ICU admissions, and deaths are 136,000, 506, 166 and 4 per million
Vaccinated individuals, respectively. The excess myocarditis/pericarditis cases,
asspeeiated hospitalizations, and deaths attributable to vaccine are 196, 196, and 0 per
milion vaccinated individuals, respectively.

The worst-case scenario used the most conservative assumptions for all the model
inputs and assumed protection against COVID-19 over 6 months post-vaccination, the
COVID-19 case and hospitalization incidences as of July 10, 2021, 70% vaccine efficacy
against COVID-19 case, 80% vaccine efficacy against COVID-19 hospitalization, and
0.002% myocarditis/pericarditis death rate. For males 16-17 years old, the model
predicted that prevented COVID cases, hospitalizations, ICU admissions, and deaths
are 14,000, 127, 41, and 1 per million vaccinated individuals in this age group,
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respectively. The excess myocarditis/pericarditis cases and associated hospitalizations
and deaths attributable to the vaccine are 196, 196, and 0 per million vaccinated
individuals in this age group, respectively. Even with the conservative assumption on the
myocarditis/pericarditis death rate, the model predicted 0 deaths associated with
myocarditis/pericarditis. The model predicts a higher number of myocarditis/pericarditis-
related hospitalizations compared to prevented COVID-19 hospitalizations. However,
considering the differential clinical outcomes of the hospitalization from two difference
causes, FDA considers the benefits of the vaccine still outweigh the risks for the highest
risk group, males 16-17 years old, under this worst-case scenario.

The benefit-risk estimates are limited by uncertainties associated with the dynamics of
pandemics. The major uncertainties in benefits are related to potential changes.in
COVID-19 incidence over time and vaccine efficacy and duration of pretectionin the
face of emerging virus variants. The major risk uncertainty is the dataen va€cine-related
myocarditis cases and deaths.

For further details, please refer to the review memorandum from the\Analytics and
Benefit-Risk Assessment Team, Office of Biostatistics ane Epidemiology, CBER.

5. SOURCES OF CLINICAL DATA AND OTHER INFORMATIQN CONSIDERED IN THE REVIEW

5.1 Review Strategy

Clinical data that were available as of Novemiber 14,2020 from Phase 1 study BNT162-
01 and Phase 1/2/3 study C4591001 participants=16 years of age enrolled by October
9, 2020 were submitted and reviewed by FDAZ,See the EUA Memorandum for the
Pfizer COVID-19 Vaccine.

This BLA contains new clinical@ata, @sfollows:
Study C4591001
» Phase 1
For BNT162b2 (30-ug), fofparticipants ages 18-55 years (inclusive) and 65-85
years (inclusive):
¢ Safety to approximately 6 months after Dose 2 (cutoff date: March 13, 2021)
o Immunqgehicity at 6 months after Dose 2 (adults 18-55 years of age only)

» Phase(2/3
Fotparticipants 16-55 years and >55 years of age:
o.Safety to =6 months after Dose 2, comprised of participants in the blinded
plaéebo-controlled and/or open-label follow-up period
o(Efficacy for all participants in the efficacy analysis populations (i.e., 212 years of
age) with confirmed COVID-19 cases up to March 13, 2021.

Study BNT162-01
BNT162b2 by dose level (1 to 30 ug) for participants 18-85 years of age:
¢ Safety to 1 month after Dose 2
e Immunogenicity: neutralizing antibody titers up to 42 days after Dose 2, T-cell
responses up to ~6 months after Dose 2 (18-55 years of age: all dose levels; 56-
85 years of age: 20-ug dose level only)
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Only safety and efficacy data in individuals 16 years of age and older, the population for
intended use, who received the final vaccine formulation (BNT162b2 30 pg) are
presented in this clinical memorandum.

Because the primary source of pre-licensure study data to support vaccine safety and
effectiveness is a single study, C4591001, FDA agreed with the Applicant’s proposal
not to include integrated summaries of efficacy or safety in the BLA submission.
Consequently, the sections of the clinical memo usually reserved for review of these
integrated summaries (Sections 7 and 8) are not applicable.

Post-authorization effectiveness data from observational studies referenced\in Section
2 and Section 11 are limited to published literature and were not submittedas pattof
the licensure application. Therefore, FDA has not independently reviewed and
confirmed the data or assessed the study designs for potential source@s of bias.

5.2 BLA/IND Documents That Serve as the Basis for the ClinjicalyReviéw

The primary source of data considered for review of this investigational vaccine were
documents submitted to STN 125742/0. The following se¢tions fere reviewed in
support of this application:
Module 1, all sections: Administrative Information and Prescribing Information
Section 2.2 Introduction
Section 2.5 Clinical Overview
Section 2.7.3 Summary of Clinical Efficacy.
Section 2.7.4 Summary of Clinical Safety
Section 2.7.6 Synopses of Individual Studies
Section 5.2 Tabular Listing of All Clinical Studies
Section 5.3.5.1 Clinical Study Reports

During the BLA review periotl; the_ Applicant submitted a total of 35 amendments in
response to CBER'’s requests feiclinical information.

Table 4. Amendmentsdo the(®Original BLA 125742/0 (submitted May 6, 2021)

Amendment | Date'Submitted | Description
Number
1 May 48,2021 Second roll of the BLA
2 May-19, 2021 Request for proprietary name review
3 May 19, 2021 Response to May 18, 2021 comments re: datasets
5 June 7, 2021 COVID-19 cases: strain sequencing data
6 June 16, 2021 Response to June 8, 2021 comments re: datasets, label
> June 17, 2021 Response to June 9, 2021 comments re: PREA deferred
studies
July 2, 2021 Response to June 29, 2021 comments re: latest date of
8 randomization for study C4591001 participants in the
reactogenicity subset
July 2, 2021 Response to June 25, 2021 comments re: solicited local
9 reactions frequencies, by severity, in study BNT162-01
participants
12 July 16, 2021 Response to July 6, 2021 comments re: HIV cohort: severe
AEs and AEs leading to study withdrawal
15 July 23, 2021 Response to July 15 and 20, 2021 comments re: study
C4591007 goal dates and revised pediatric plan
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Amendment | Date Submitted | Description
Number
July 26, 2021 Responses to Q1-2, 3-5 of July 22, 2021 comments re: shell
17,18, 28 July 28, 2021 tables and other clinical comments
August 2, 2021
29 July 30, 2021 Requnse to July 27, 2021 comments re: vaccine
effectiveness
23 July 30, 2021 Response to \_]L_I|y 26, 2021 comments re: disposition of
pregnant participants
26 August 2, 2021 | Response to July 29, 2021 comments re: safety analysis by
age
27 August 2, 2021 Response to July 28, 2021 comments for package insekt
August 3, 2021 Response to July 28, 2021 comments re: postimarkéeting
30 observational safety studies to assess
myocarditis/pericarditis
32 August 5, 2021 Response to August 3, 2021 commentregatding excluding a
case from the efficacy analyses
37 August 9, 2021 Response to comment 6 of July22, 2021 request re: shell
tables (efficacy)
38 August 9, 2021 Response to August 5, 2021 comments for package insert
45 August 12, 2021 | Response to August 92021 comments re: sequencing data
49 August 16, 2021 | Response to Augustd3, 202D comments for package insert
51 August 16, 2021 | Response to August’13,2021 comments re: safety-related
PMR/PMC studies
52 August 16, 2021 | Response ta Aligust 13, 2021 comments re: duration of
follow up.ferthe éfficacy population
58 August 18, 2021 | Respoqse to August 17, 2021 comments for package insert
59, 67,69 | August 18, 2021 | Respense t@ August 17 and 19, 2021 comments re:
August 19, 2021 | PME/PMRcommitments received in Amendment 51
August 20, 2021
66 August 19, 2021\}'Response to August 18, 2021 comments for package insert
68 August 20, 2021 |. Response to August 19, 2021 comments for package insert
71 August 20£2021_¢-Response to August 20, 2021 comments re: package insert
72 August.20, 20217 Response to August 20, 2021 comments re: shell table for
unsolicited AEs
74 Adgust 22,2021 | Response to August 21, 2021 comments for package insert
75 August21, 2021 | Response to August 21, 2021 comments re: PMR/PMC
studies and final study protocol date for study C4591007

Source: FDA-generated table.

The ameéndments satisfactorily addressed all clinical requests sent during the review
period, andsalient responses from the amendments were incorporated into this

memorandum.

Stpportive information from EUA 27034/0 and clinical study protocols reviewed under
IND 19736 were also referenced during the review cycle.

5.3 Overview of Clinical Studies

Interim reports from two ongoing clinical studies were submitted to support approval
and licensure of Pfizer-BioNTech COVID-19 Vaccine (BNT162b2). Study C4591001 is
a multicenter, multinational Phase 1/2/3 randomized, blinded, placebo-controlled safety,
immunogenicity, and efficacy study. Study BNT162-01 is a Phase 1 study that
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evaluated various vaccine candidates and dose levels for differing formulations of the

vaccine.

Table 5. Overview of Clinical Studies

Study Description BNT162b2 (30 ug)* Group |Placebo Group Study
Number Phase, Number of Phase, Number StatUs
Participants, of Participants,
Country Country
C4591001 | Phase 1,2,3 Phase 12; 24 (USA) Phase 12 6 (USA) @hgoing
randomized, placebo- | Phase 2/3%: 22085 Phase 2/3°: 22080
controlled, observer- Argentina: 2887 Argentina: 2889
blind; to evaluate Brazil:1452 Brazil:1448
safety, Germany: 250 Germany:.250
immunogenicity and South Africa: 401 South-Africa:x399
efficacy of COVID-19 Turkey: 251 Turkey: 249
vaccine USA: 16844 USA: 16845
BNT162-01 | Phase 1/2 randomized, | Phase 1: 24 (Germany) 0 Ongoing
open-label; to evaluate
safety and
immunogenicity, dose
escalation

Source: STN 125742.037 c4591001-508-safety tables
N = total number of randomized participants 16 years of age and alder)as of March 13, 2021 Placebo: saline.
Studies C4591001 and BNT162-01 started in April 2020 (first participant, first\Visit).

* Phase 1 studies included additional participants vaccinated wjthhother dese levels and other mRNA vaccine
candidates.

@ Phase 1: enrolled individuals 18-85 years of age.
b Phase 2/3: Phase 2: enrolled individuals 218 years of ge (stratified as 18-55 years and 56-85 years); Phase 3:
enrolled individuals 216 years of age (stratified as 16:55 years{@nd >55 years).

5.4 Consultations

For the purpose of informing.the’desigh of required postmarketing safety studies and
pediatric clinical trials as reguiredly PREA, FDA cardiologists from the Center for Drug
Evaluation and ResearchiWere @sked to provide recommendations for diagnostic
evaluations and monit@fing fex-myocarditis/pericarditis (including feasibility of routine
screening tests for:stbclinical myocarditis), interpretation of cardiac testing, and follow-
up of identified clinical@nd subclinical cases. FDA incorporated these recommendations
into negotiatiods with'the Applicant on postmarketing studies.

5.4.1 Advisory.Gommittee Meeting

The most critical issues involving data to support safety and effectiveness of this
vaecine were covered in the October 2020, December 2020, and June 2021 VRBPAC
meetings’ More complete information concerning the risk of myocarditis/pericarditis
becanie available during the BLA review as post-EUA surveillance and observational
studies. FDA’s assessment of this information did not impact the overall benefit/risk
considerations to an extent that VRBPAC input was needed to guide a licensure
decision for use in individuals ages 16 years and older.
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CDC, 2021, COVID-19 Vaccinations in the United States. https://covid.cdc.gov/covid-data-
tracker/#vaccinations vacc-total-admin-rate-total. Accessed August 20, 2021.

CDC, 2021a, Information for Healthcare Providers about Multisystem Inflammatory Syndrome in
Children (MIS-C). February 17, 2021. https://www.cdc.gov/mis-c/hcp/.

21



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD
STN:125742

CDC, 2021b, Health Equity Considerations and Racial and Ethnic Minority Groups. Updated
April 19, 2021. https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-

ethnicity.html. Accessed August 20, 2021. . é\,
Z
CDC, 2021c, COVID Data Tracker. Demographic trends of COVID-19 cases and deaths in the O?
US reported to the CDC. www.cdc.gov/covid-data-tracker/index.html#demographics. Accessed
August 2, 2021. Q‘ S
> @

N
CDC, 2021d, COVID Data Tracker. Variant Proportions. https://covid.cdc.gov/covid-data- * Q) A\Q
tracker/#variant-proportions . Accessed August 20, 2021. ®\ Q)

N ©

CDC, 2021e, COVID-19 Vaccine Safety Update (slide presentation). O N\
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-02/28-03- Oggﬂo{@
Shimabukuro.pdf Accessed August 20, 2021.

CDC, 2021f, Update on Emerging SARS-CoV-2 Variants and COVID- 1 CI sllde
presentation). https://www.cdc. qov/vacunes/aC|p/meetmqs/downloadsél 1-08-13/04-
COVID-Scobie-508.pdf. Accessed August 20, 2021.

CDC, 20219, SARS-CoV-2 Variant Classifications and Defini
https://www.cdc.gov/coronavirus/2019- ncov/varlants/varlarm Iatha\Accessed August 20,
2021.

CDC Advisory Committee on Immunization Practices, 202
Report — May 17, 2021. https://www.cdc.gov/vaceih&es/ work-groups-vast/report-2021-05-
17.htmI?CDC_AA _refVal=https%3A%2F%2FWAWN.C v%2Fvaccines%2Facip%2Fwork-

groups-vast%?2Ftechnical-report-2021- 05-%%:&ml essed August 20, 2021.

CDC Advisory Committee on Immunj {on P chs 2021b, COVID-19 Vaccine Safety
Technical (VaST) Work Group (slid ese ion). April 23, 2021.
https://www.cdc.gov/vaccines/acig/meetings/downloads/slides-2021-04-23/05-COVID-Lee-
508.pdf Accessed August 20, O

N

%OVID-lQ VaST Work Group

ization Practices, 2021c, COVID-19 Vaccine Safety
ide presentation). June 23, 2021.
acip/meetings/downloads/slides-2021-06/04-COVID-Lee-508.pdf.

Technical (VaST) Wo ou
https://www.cdc.govAratci

Accessed Augu ({3\9 2}{%

FDA, 2020a r @%/ Use Authorization Review Memorandum for the Moderna COVID-19
Vaccine/ @ December 18, 2020. https://www.fda.gov/media/144673/download.

FD 20bZEmergency Use Authorization Review Memorandum for the Pfizer-BioNTech

accine/ BNT162b2. December 11, 2020.
Gﬁtps /@ww fda.gov/media/144416/download.

CDC Advisory Committegoq I

{9@ 2020c, Guidance for Industry: Development and Licensure of Vaccines to Prevent COVID-
June 2020. https://www.fda.gov/media/139638/download.

Q FDA, 2021a, Guidance for Industry: Emergency Use Authorization for Vaccines to Prevent
\O COVID-19. February 2021. https://www.fda.gov/media/142749/download.

FDA, 2021b, Emergency Use Authorization Amendment Review Memorandum (for use of the
Pfizer COVID-19 Vaccine in adolescents).

https://fda.report/media/149528/nr EUA+27034.132+Review+Memo+Pfizer-BioNTech+COVID-
19+Vaccine REVISED24May final.pdf.

22



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD
STN:125742

Holshue, ML, C DeBolt, S Lindquist, KH Lofy, J Wiesman, H Bruce, C Spitters, K Ericson, S
Wilkerson, A Tural, G Diaz, A Cohn, L Fox, A Patel, SI Gerber, L Kim, S Tong, X Lu, S
Lindstrom, MA Pallansch, WC Weldon, HM Biggs, TM Uyeki, and SK Pillai, 2020, First Case of
2019 Novel Coronavirus in the United States, New England Journal of Medicine, 382(10):929-
936.

Pawlowski, C, P Lenehan, A Puranik, V Agarwal, A Venkatakrishnan, MJM Niesen, JC O’Horo,
A Virk, MD Swift, AD Badley, J Halamka, and V Soundararajan, 2021, FDA-authorized COVIDs
19 vaccines are effective per real-world evidence synthesized across a multi-state health
system, medRxiv:2021.2002.2015.21251623.

Thompson, MG, JL Burgess, AL Naleway, HL Tyner, SK Yoon, J Meece, LEW Olshg,JAJ Gaban-
Martinez, A Fowlkes, K Lutrick, JL Kuntz, K Dunnigan, MJ Odean, KT Hegmann, €)Stefanski, LJ
Edwards, N Schaefer-Solle, L Grant, K Ellingson, HC Groom, T Zunie, MS Thiese€, L Jvacic, MG
Wesley, JM Lamberte, X Sun, ME Smith, AL Phillips, KD Groover, YM Yoo g Geraldy RT Brown,
MK Herring, G Joseph, S Beitel, TC Morrill, J Mak, P Rivers, KM Harris, DR*Hunt ML Arvay, P
Kutty, AM Fry, and M Gaglani, 2021, Interim Estimates of Vaccine Effegtiveness of BNT162b2
and mRNA-1273 COVID-19 Vaccines in Preventing SARS-CoV-2 IQfection-Among Health Care
Personnel, First Responders, and Other Essential and Frontline. Workers\s*Eight U.S. Locations,
December 2020-March 2021, MMWR Morb Mortal Wkly Rep, A0(13):495-500.

World Health Organization, 2021a, WHO Coronavirus (COWD-19)\Dashboard.
https://covid19.who.int. Accessed August 20, 2021.

World Health Organization, 2021b, Weekly epidemjological‘'update on COVID-19 - 1 June 2021.
https://www.who.int/publications/m/item/weeklycepidentiological-update-on-covid-19---1-june-
2021. Accessed August 20, 2021.

6. DISCUSSION OF INDIVIDUAL STUDIESYCLINICAL TRIALS

6.1 Study C4591001
NCT04368728

Title: Phase 1/2/3, RlacebarControlled, Randomized, Observer-Blind, Dose-Finding
Study to Evaluate the Safety, Tolerability, Immunogenicity, and Efficacy of SARS-COV-
2 RNA Vaccine-Candidates Against COVID-19 in Healthy Individuals

Reviewer Comment: The protocol for this ongoing study has been amended over
time«d add study populations, interventions, and analyses not included in the
ariginal design and not pertinent to this BLA. The study design as described
hereinfeflects objectives, endpoints, and monitoring pertaining to safety,
immuhogenicity, and efficacy evaluations following a 2-dose BNT162b2 primary
series, according to protocol amendment 14, which was the active version at the
time of the March 13, 2021 data cutoff. Secondary/exploratory objectives
pertaining to immunobridging evaluations in individuals 12-15 years of age, re-
vaccination (e.g., 3" BNT162b2 dose), and evaluation of modified BNT162b2
vaccine formulations were beyond the scope of this BLA, and therefore not
presented in this clinical review. Secondary objectives and associated efficacy
analyses starting from 14 days after Dose 2, based on CDC definitions, were
reviewed but not considered by the clinical reviewers as critically important to the
interpretation of the primary endpoint. Lastly, the BLA submission did not include
data to address asymptomatic COVID-19 infection, based on seroconversion or
surveillance PCR testing or immunogenicity data from Phase 2/3; thus, study
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objectives pertaining to asymptomatic infection and Phase 2/3 immunogenicity
evaluations are not presented.

6.1.1 Objectives and Endpoints

The objectives and endpoints are presented below are for the Phase 2/3 portion of the
study. The objectives for the Phase 1 portion are described in Section 6.1.2 Design
Overview.

Primary efficacy objectives
1. To evaluate the efficacy of BNT162b2 against confirmed COVID-19 oceursing from
7 days after Dose 2 in participants without evidence of SARS-CoV-2 infection
before vaccination.

Endpoint: COVID-19 incidence per 1000 person-years of folloyw*up based on
laboratory-confirmed NAAT in participants with no serologigalor yitological
evidence (up to 7 days after Dose 2) of past SARS-CoVz2\infegtion.

2. To evaluate the efficacy of BNT162b2 against confirmed COVID-19 occurring from
7 days after Dose 2 in participants with and witheyt evidence of SARS-CoV-2
infection before vaccination.

Endpoint: COVID-19 incidence per 1000 person-years of follow-up based on
laboratory-confirmed NAAT

Primary safety objective: To characielize th€ Safety of BNT162b2.
Endpoints: solicited local advetsg reactions (injection site pain, redness, swelling),
solicited systemic adverse events-(AE) (fever, fatigue, headache, chills, vomiting,
diarrhea, new or worsene@, muscle pain, and new or worsened joint pain), AEs,
serious adverse event$\(SAES)

Solicited AEs were assessed for the first 360 participants (Phase 2) and then a
subset of at least 6,080 participants in Phase 2/3.

Pertinent secghdary. efficacy objectives
¢ To evaluate the'efficacy of BNT162b2 against severe COVID-19 occurring from
7 days afterDose 2 in
Q- participants without evidence of SARS-CoV-2 infection before vaccination
0 participants with and without evidence of SARS-CoV-2 infection before
vaccination

Endpoint for both populations: Severe COVID-19 incidence per 1000 person-
years of follow-up

For all of the study objectives described above, NAAT could be confirmed in a central or
local laboratory, unless otherwise specified. Evidence of past SARS-CoV-2 infection
(before Dose 1) was documented serologically or virologically.

6.1.2 Design Overview

Study C4591001 is an ongoing, randomized Phase 1/2/3 study being conducted in the
US, Argentina, Brazil, Germany, South Africa and Turkey. Initially, the study was

24



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD
STN:125742

designed as a placebo-controlled Phase 1 study in healthy US adults to assess the
safety and immunogenicity of several vaccine candidates and dose levels. In Phase 1,
to facilitate review of phase 1 data in real time, the Applicant was not blinded to the
vaccine assignment. The protocol was amended to include observer-blinded, placebo-
controlled Phase 2 (US) and Phase 3 (international) portions to evaluate safety and
clinical disease efficacy endpoints, initially in adults 18 years of age and older but later
amended to include adolescents 16-17 years of age and then adolescents 12-15 years
of age. Following FDA issuance of an EUA for BNT162b2, progressive unblinding toitfje
randomized assignment began for all participants. This review focuses on the
population of participants 16 years of age and older, the population proposed farinitial
licensure.

In Phase 1, two vaccine candidates were evaluated in adults who wereot at.high risk
of SARS-CoV-2 exposure, without medical conditions that representél risk factors for
more severe COVID-19, and without serologic/virologic evidence, of SARS*CoV-2
infection. For each vaccine candidate, several dose levels were gvaluated in adults 18
through 55 years of age, with progression to the next higher.desele€vel and to adults 65
through 85 years of age based on recommendation from aninternal Review Committee
(IRC). For each vaccine candidate and dose level, particjpants’were randomized 4:1,
such that 12 participants received the vaccine candidate, and 3 participants received
placebo. Review of the safety and immunogenicitydrom Rhase 1, in combination with
data from Study BNT162-01 (see Section 6.2 of this reyiew), supported selection of the
final vaccine candidate and dose level (BNTA62b2.30 ug) to proceed into Phase 2/3.
Immune responses in Phase 1 (SARS-CoV\*2 neutralizing titer, S1- and receptor binding
domain- IgG) were assessed pre-DoseAfaftes'Dose 1 (at Days 7 and 21) and after
Dose 2 (at 7 and 14 days and 1 and 8.months).

In Phase 2/3, enrolled participants‘weréinitially stratified by age (18-55 years and >55
years), with a goal of 40% enfoliment in the older adults (>55 years of age). The
protocol was later amended.to in¢lude adolescents 16-17 years of age (and
subsequently 12 to 15 years.of-age), following IRC review of safety data in adults;
hence, the age strata;fof thelinitial EUA submission and for this BLA submission were
revised as follows:36-55years of age, and >55 years of age. The study population for
Phase 2/3 included pakrticipants at higher risk for acquiring COVID-19 and at higher risk
of severe COVAD-19'disease, such as participants working in the healthcare field,
participants\with.attoimmune disease, and participants with chronic but stable medical
conditions'suckhas hypertension, asthma, diabetes, and infection with HIV, hepatitis B
or hepatitis CyParticipants were randomized 1:1 to receive 2 doses of either BNT162b2
or placebo 8 weeks apart. The Phase 2 portion of the study evaluated reactogenicity
ahd immunogenicity for 360 participants, and these participants also contribute to the
overalt-efficacy and safety data in the Phase 3 portion.

Changes in the conduct of the study or planned analyses relevant to the proposed

indication and use:

o Participants 18-55 years of age and >55 years of age began enrollment into Phase
2/3 from July 27, 2020 and participants 16-17 years of age began enrollment from
September 16, 2020.
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Other protocol amendments:

¢ Amendment 6, dated September 8, 2020: Added an exploratory objective to
describe safety, immunogenicity, and efficacy in participants with stable HIV
disease; increased the sample size for Phase 2/3 to ~44,000.

¢ Amendment 8, dated October 15, 2020: Clarified that for participants who are not in
the reactogenicity subset, local reactions and systemic events following vaccination
should be detected and reported as AEs.

e Amendment 12, dated January 14, 2021: participants 216 years of age who
originally received placebo would be eligible for receipt of BNT162b2, in a phased
manner.

Per protocol, since December 14, 2020, following issuance of the Emergehcy Use
Authorization for the Pfizer-BioNTech COVID-19 Vaccine, Phase 2/3 paxticipants 216
years of age in the vaccine and placebo groups were progressively yablindéd to their
treatment assignment (when eligible per local recommendations).4Rarticipants initially
randomized to the placebo group were offered BNT162b2 vagegidation‘at a time no later
than the 6-month follow-up visit after the second placebo vaccination. For participants
unblinded to his/her vaccine assignment, follow-up evaluations théereafter were
conducted in an open-label manner.

Reviewer Comment: During the blinded placepo*controlled time period in Phases 2
and 3, study staff who prepared and administered &he study interventions were
unblinded to the treatment assignment, due to differences in appearance of
BNT162b2 and saline placebo, and study investigators/personnel collecting and
evaluating safety and efficacy informationswere blinded to the participants’ treatment
assignment (observer-blinded). In‘the pagkage insert, double-blind refers only to the
study investigators/personnelcollecting and evaluating safety and efficacy
information and the participant.

After BNT162b2 becanje available for emergency use, participants who elected to
receive BNT162b2 wefe unblinded to their initial study intervention assignment.
The Applicant and’site personnel who are responsible for the ongoing conduct of
the study remaitr-blinded to the data from participants whose treatment assignment
has not been\disclosed.

6.1.3 Population

Phaseltikey eligibility criteria described in Section 6.1.2 Design Overview.

RPhase 23

Key inclusion criteria

s Healthy or had pre-existing stable chronic medical conditions

e 212 years of age. Individuals <18 years of age were not enrolled in the EU.

» At higher risk for acquiring COVID-19 (including, but not limited to, use of mass
transportation, relevant demographics, frontline essential workers).

Key exclusion criteria

Phase 2 only: Known infection with HIV, hepatitis C virus, or hepatitis B virus

e Previous clinical (based on COVID-19 symptoms/signs alone, if a SARS-CoV-2
NAAT result was not available) or microbiological (based on COVID-19
symptoms/signs and a positive SARS-CoV-2 NAAT result) diagnosis of COVID-19
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¢ Known or suspected immunodeficiency, or received/planning treatment with
immunosuppressive therapy, including cytotoxic agents or systemic corticosteroids,
or planned receipt throughout the study

¢ \Women who are pregnant or breastfeeding

e Receipt of blood/plasma products or immunoglobulin, from 60 days before study
intervention administration or planned receipt throughout the study.

Criteria for temporarily delaying enroliment/randomization/study intervention

administration

o Current febrile illness (T 238°C) or other acute illness within 48 hours before\study
intervention administration, including symptoms that could represent a potential
COVID-19 illness: new or increased cough; new or increased shortness-of hr€ath,
chills, new or increased muscle pain, new loss of taste/smell, sore throat,\diarrhea,
vomiting.

e Receipt or planning to receive a seasonal or pandemic influenza vac¢€inie within 14
days, or any other non-study vaccine within 28 days, beforestudy.vaccination.

6.1.4 Study Treatments or Agents Mandated by the ProteCol

The BNT162b2 (30 ug) vaccine candidate was selected-forfurther evaluation in Phase
2/3. BNT162b2 contains a nucleoside-modified messenger-RNA that encodes the viral
spike (S) glycoprotein of SARS-CoV-2 encapsulated ip,a‘ipid nanoparticle. Each dose
also includes the following ingredients: lipids_((4~hydfoXybutyl)azanediyl)bis(hexane-
6,1-diyl)bis(2-hexyldecanoate), 2[(polyethylene glycol)-2000]-N,N-
ditetradecylacetamide, 1,2-distearoyl-sn<glycergy3-phosphocholine, and cholesterol),
potassium chloride, monobasic potassitim phosphate, sodium chloride, dibasic sodium
phosphate dihydrate, and sucrose.

6.1.5 Directions for Use

Two doses of BNT162b2 (0:3 ml'per dose) were administered 3 weeks apart. Each
dose was injected intramuscularty into the deltoid muscle.

See the full presciiing.information for further information regarding preparation of
BNT162b2.

6.1.6 Sites-ahd Genters

A totalef-153 clinical sites enrolled participants for Study C4591001 [US (131), Turkey
(9), Germany (6), South Africa, (4), Brazil (2) and Argentina (1)].

6/1.7 Sprveillance/Monitoring

Efficacy

Efficacy is being assessed throughout a participant’s follow-up in the study through
surveillance for potential cases of COVID-19. If, at any time, a participant develops
acute respiratory illness, an illness visit occurs. Assessments for illness visits include a
nasal (midturbinate) swab, which is tested at a central laboratory using a reverse
transcription-polymerase chain reaction (RT-PCR) test (e.g., Cepheid; FDA authorized
under EUA), or other sufficiently validated nucleic acid amplification-based test (NAAT),
to detect SARS-CoV-2. Case ascertainment is based on central laboratory NAAT
results, unless it is not possible to test the sample at the central laboratory. In that case,
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the following NAAT results are acceptable: Cepheid Xpert Xpress SARS-CoV-2, Roche
cobas SARS-CoV-2 real-time RT-PCR test (EUA200009/A001), and Abbott
Molecular/RealTime SARS-CoV-2 assay (EUA200023/A001). The primary and
secondary efficacy endpoints were analyzed in the protocol-specified event-driven final
efficacy analysis after at least 164 COVID-19 cases were accrued (see Section 6.1.9).
Participants are expected to participate for a maximum of approximately 26 months.

Safety

Solicited AEs (local and systemic reactions, and antipyretic/pain medication usage frem
Day 1 through Day 7 after each dose) were assessed for the first 360 Phasg2
participants and then a subset of at least 6,000 participants in Phase 2/3.

Reviewer Comment: The total number of participants enrolled in the*reagtogenicity
subset was 9,839.

The subset of Phase 2/3 participants =216 years of age with stable Hf\V were analyzed
separately per protocol. For all participants, all unsolicited-adverseyevents (AEs) were
collected from Dose 1 to 1 month after the last dose and@ll sefious AEs (SAEs) from
Dose 1 to 6 months after the last dose. The planned safety follow-up for currently
enrolled adolescents and adults is a maximum of 26umnonths (i.e., through 24 months
after vaccination #2) and will include collection of/death§ and related SAEs reported
after 6 months post-Dose 2. Figure 1 below skiews tlig"study safety monitoring plan.

Figure 1. Safety Monitoring Plan, Study-€4591001

Reactogenicity assessments included solicited injection site reactions (pain, redness,
swelling) and systemic AEs (fever, fatigue, headache, chills, vomiting, diarrhea, new or
worsened muscle pain, and new or worsened joint pain), and antipyretic/pain
medication use were recorded in an e-diary. For Phase 3 participants who were not in
the reactogenicity subset, local reactions and systemic events consistent with
reactogenicity were detected and reported as unsolicited AEs.
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Clinical laboratory tests were assessed routinely in Phase 1 only, at 1-week post-
vaccination.

Potential COVID-19 ilinesses and their sequelae were not to be reported as AEs, with
the exception of illnesses that met regulatory criteria for seriousness and were not
confirmed to be COVID-19. These illnesses were evaluated and reported as SAESs.

In Phase 2/3, monitoring for risk of vaccine-enhanced disease was performed by an
unblinded team supporting the Data Monitoring Committee that reviewed cases of
severe COVID-19 as they were received and reviewed AEs at least weekly for
additional potential cases of severe COVID-19. The stopping rule for the thearetical
concern of vaccine-enhanced disease was triggered when the 1-sided probabiljty.@f
observing the same or a more extreme case split was 5% or less whenthe trug
incidence of severe disease was the same for vaccine and placebo participants, and
alert criteria were triggered when this probability was less than 1187 Participants who
discontinued study intervention continued the protocol-specified followxip procedures.

After BNT162b2 was granted emergency use authorizatigRxDecémber 11, 2020),
unblinding procedures were initiated to vaccinate the plasebe.group. Please see
Section 6.1.10.1 (Population enrolled/analyzed) for additiopal details.

6.1.8 Endpoints and Criteria for Study Success

Efficacy Evaluation

The case definition for a confirmed case FCOMID-19 for the primary efficacy endpoint,
was the presence of at least one of thefollowing symptoms and a positive SARS-CoV-2
NAAT within 4 days of the symptomatic peried:

e Fever

New or increased cough

New or increased shortness ofbreath

Chills

New or increased-jduscleypain

New loss of taste-or smell

Sore throat

Diarrhea

Vomiting

The case definition for severe COVID-19 case included a confirmed COVID-19 case

wittiat leastone of the following:

o "Clinical signs at rest indicative of severe systemic illness (RR =30 breaths per
minute, HR =125 beats per minute, Sp0,<93% on room air at sea level, or
PaO2/Fi0,<300 mm Hg)

¢ Respiratory failure (defined as needing high-flow oxygen, noninvasive ventilation,
mechanical ventilation, or extracorporeal membrane oxygenation)

¢ Evidence of shock (systolic blood pressure <90 mm Hg, diastolic blood pressure
<60 mm Hg, or requiring vasopressors)

e Significant acute renal, hepatic, or neurologic dysfunction

e Admission to an ICU

e Death
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First primary endpoint: COVID-19 incidence per 1000 person-years of follow-up in
participants without serological or virological evidence of past SARS-CoV-2
infection before and during vaccination regimen — cases confirmed =7 days after
Dose 2

Second primary endpoint: COVID-19 incidence per 1000 person-years of follow-up in
participants with and without evidence of past SARS-CoV-2 infection before and
during vaccination regimen — cases confirmed =7 days after Dose 2

Study success criteria: In Phase 2/3, the assessment of VE was based on posterior
probability of VE1>30% and VE;>30%, where VE; represented VE for prophylactic
BNT162b2 against confirmed COVID-19 in participants without evidence of infection
before vaccination, and VE; represented VE for prophylactic BNT162b2 against.
confirmed COVID-19 in all participants after vaccination. Only the first grimary ‘endpoint
was analyzed at interim analyses. The criteria for success at an interip? analysis were
based on the posterior probability, i.e. Pr(VE >30%]|data) at the curtent pirmber of
cases. Efficacy was declared if the posterior probability was highier thap-the success
threshold, where the success threshold for each interim analySis was ‘calibrated to
maintain a familywise type | error rate of 2.5%. If the first primary’objective was met, the
second primary objective was evaluated at the final analysis.

Pertinent secondary efficacy endpoint

Severe COVID-19: incidence per 1000 persorn~years eof follow-up in participants either
(1) without or (2) with and without evidence of past SARS-CoV-2 infection before
and during vaccination regimen — cases confirmed either 27 days after Dose 2

6.1.9 Statistical Considerations & Statistical*nalysis Plan

The statistical analyses for the Phase. . portion were descriptive.

For Phase 2/3, the evaluable efficacy population, which included all randomized
participants who received-all.stidy interventions as randomized within the predefined
window and had no_atffer iraportant protocol deviations as determined by the clinicians,
was the primary analysisgepulation for all efficacy analyses. Additional analyses based
on the all-available effieacy population, which included all randomized participants who
received eitherat least 1 dose of vaccine or placebo (Dose 1 all-available set) or 2
doses (Dgse)2 allavailable set), were also performed.

The YEAs defined as VE =100 x (1 — IRR), where IRR is calculated as the ratio of the
confirmed€0OVID-19 iliness rate in the vaccine group to the corresponding illness rate
imxthe placebo group. Assuming a true VE of 60%, 164 COVID-19 cases would provide
90%:cpower to conclude true VE >30%. Because the analyses are based on the number
of.cases rather than the number of participants, the total number of participants enrolled
i Phase 2/3 would vary depending on the incidence of COVID-19 at the time of
enrollment, the true underlying VE, and a potential early stop for efficacy or futility. Four
interim analyses (IAs) were planned to be performed after accrual of at least 32, 62, 92,
and 120 cases. However, for operational reasons, the first IA was not performed until
94 cases were accrued, followed by the final analysis with 170 cases.

VE was evaluated using a beta-binomial model and the posterior probability of VE being
>30% was assessed. A minimally informative beta prior, beta (0.700102, 1), was
proposed for 8 = r(1-VE)/(1+r(1-VE)), where r is the ratio of surveillance time in the
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BNT162b2 group over that in the placebo group. For participants with multiple
confirmed cases, only the first case contributed to the VE calculation. The two primary
efficacy endpoints were evaluated sequentially to control the familywise type | error at
2.5% (one-sided). For the primary endpoint analysis, missing efficacy data were not
imputed; only participants with known disease status were included. A sensitivity
analysis was performed by imputing missing values with the assumption of missing at
random. Secondary endpoints were evaluated similarly to the primary endpoints.

After the protocol-specified event-driven final efficacy analyses at 170 cases, updated
efficacy analyses on primary and secondary efficacy endpoints were performed 'With
additional data accrued during the blinded placebo-controlled follow-up time\period""The
point estimate of VE in the blinded follow-up period and associated 2-side@95%CA
were derived using the Clopper Pearson method adjusting for surveillafice timg™ The
posterior probability, r(VE >30%]|data), was also provided.

Reviewer Comment: Although the total planned follow-upyfor stddy participants
is 2 years, due to complexities introduced by unblinding and placebo cross-over
following emergency use authorization of the vaccie’longer term vaccine
effectiveness (beyond the evaluable period frompplacebeo-controlled follow-up in
the clinical trial) will be best evaluated in obsefvatigral studies.

Solicited safety analyses were based on participants igpthe reactogenicity subset who
received at least one dose of the vaccine and¥espofided yes or no to any reaction
within 7 days of each dose. Unsolicited safety analyses were based on the safety
population, which consisted of participants rapdemized in the Phase 2/3 study who
received at least one dose of the vacéine, analyzed according to the vaccine received.
Safety endpoints were summarized-descfiptively for the number of participants within
the analysis set reporting at least'onegvent in each category.

6.1.10 Study Population apd Dispgsition

6.1.10.1 Populations EfarolledtAnalyzed

The study protocolnwas.reyised to allow participants 216 years of age who originally
received placebd.the ogportunity to receive BNT162b2 following local or national
recommendations ot following completion of the active safety surveillance period,
following.ssvanee.of the EUA (protocol amendment 10). On December 14, 2020, the
process of disglesing vaccine assignments for all trial participants 216 years of age
began (following issuance of the EUA for use of the Pfizer-BioNTech COVID-19 vaccine
in dndividuals 16 years of age and older). Hence, for each trial participant, there are 2
periods.in the study: enrollment into the observer-blind phase until the date of vaccine
disclesure and the time in the study after disclosure. Participants who originally were
randomized to BNT162b2 are continuing to be followed for safety as specified in the
protocol. The safety data for participants who originally were randomized to and
received placebo prior to disclosure of vaccine assignment include blinded data that
contribute to controlled assessment of safety compared to individuals who randomly
assigned to BNT162b2. After vaccine treatment disclosure and the administration of
BNT162b2, the placebo participants can no longer be used for direct comparison with
those who originally were randomized to BNT162b2. Even though individuals were
unblinded on different days after December 14, 2020, the difference in the total blinded
follow-up duration is minor between the treatment arms. Thus, the analysis of the
observer-blinded, placebo-controlled portion of the study as well as the open-label
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portion is reported in frequencies, such that the number of participants within the
analysis set reporting at least one event in each category is displayed.

Safety data presented for Phase 3 of Study C4591001, based on the data cutoff date of
March 13, 2021, include:

1. Blinded placebo-controlled period: Dose 1 to 1 month after Dose 2 and to unblinding
date:

e Participants with up to ~6 months after Dose 2 (N=43,847; BNT162b2 group
N=21,926 and placebo group N=21,921).

e Solicited local ARs and systemic AEs were assessed during this time.geriod from
a subset of participants.

2. Open-label observational period: from time of unblinding to data cutoff dates

e Participants originally randomized to BNT162b2 (N=20,309)

e Participants originally randomized to placebo who then received®NT162b2
(N=19,525)

e Participants originally randomized to placebo who had ctonfirned COVID-19
then received BNT162b2 (N=852)

e Only unsolicited AEs (AEs, SAEs and adversesgvents*of special interest
[AESIs]) were assessed during this time periQd:

3. Cumulative follow-up from Dose 1 to at least® months after Dose 2:

e Participants originally randomized to BN 16282’ (inclusive of blinded data and
open-label data through the March 18”2021 data cutoff). (Total N=12,006: 16-55
years of age/younger age group [N=6,666] and >55 years of age/older age
group [N =5,340]).

Reviewer Comment: The BLA safetyldatabase exceeded FDA expectations for at
least 3,000 vaccine recipjefits in @ach age group with at least 6 months of total
safety follow-up.

A graphic of these three, diffexent time periods taken into consideration for the
evaluation of the saféty datans displayed in Figure 2, below.
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Figure 2. Phase 2/3 Safety Analyses: Time Period and Analysis Groups
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Source: STN 125742.0 c4591001—inte#@6 re& body.pdf. Figure 11 (p 140).
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1Will vary by participant. Adverse eve

cutoff date.

ed from Dose 1 to unblinding date, or from unblinding date to data

N
2Up to ~6 months after Dose 2. @) %)
3 Cumulative BNT162b2 follo& to %@t 6 months after Dose 2.

Analysis popuIQ(R) p

Population (\\ \} Description

Evaluabl >

\‘r$\

All eligible randomized participants who receive all vaccination(s) as
randomized within the predefined window and have no other important
protocol deviations as determined by the clinician.

Albﬁ'y‘alla@.?efﬂcacy

1. All randomized participants who receive at least 1 dose of vaccine.
2. All randomized participants who complete 2 vaccination doses.

‘gafe%()

All randomized participants who receive at least 1 dose of the study
intervention.

Qééctogenicity subset

Subset of participants in the safety population who had e-diary data
reported after vaccination.

Data analysis cutoff dates:
e August 24, 2020 (Phase 1 safety and immunogenicity data through 1 month after

Dose 2)

e September 2, 2020 (Phase 2 safety data through 7 days after Dose 2)
o November 4, 2020 (Phase 2/3 first interim analysis for efficacy)
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o November 14, 2020 (Phase 2/3 final analysis for efficacy, safety data for 37,586
participants with a median follow-up of at least 2 months, and available safety data

for all 43,252 participants)

e March 13, 2021 (Phase 2/3 updated vaccine efficacy analysis and safety follow-up)

6.1.10.2 Demographics

A total of 42,436 randomized participants 16 years of age and older (21,136 in the
BNT162b2 group and 21,300 in the placebo group) comprise the evaluable efficacy
population from the March 13, 2021 data cutoff. Overall, the evaluable efficacy
population included 49.2% females; 82.0% White, 9.5% African American, 4.4% Asian,
and <4% from other racial groups; 25.5% of participants were Hispanic/Latine; 20:8% of
participants were 265 years of age. The median age was 51 years. One 8r-moré
comorbidities that increase the risk of severe COVID-19 disease were{resest-among
45.8% of participants. The most frequently reported comorbidity was,ebesity (34.5%).
Only 3.1% of participants had evidence of prior SARS-CoV-2 infection, Geographically,
76.4% of participants lived in the US, 12.7% lived in Argenting)'6.8%.li¥ed in Brazil, and
<2% of participants lived in each of the following countries: Germany, Turkey and South
Africa. The demographics were balanced between the treatmentgroups. The
demographics of the evaluable efficacy population usef’forth€ updated vaccine
efficacy analysis of the second primary endpoint (pafticipaqts with or without evidence
of SARS-CoV-2 infection prior to 7 days post-DaSe?2) is~displayed in Table 6.

Table 6. Demographics and Other Baseline Characteristics, Participants 16 Years of Age
and Older With or Without Evidence of Infection Rpior to 7 Days After Dose 2, Evaluable

Efficacy Population

Vaccine Group (as Randomized)

BNT162b2 Placebo Total
(N2=21136) (N2=21300) (N2=42436)
Characteristic n® (%) n® (%) n® (%)

Sex: Female

10280 (48.6)

10579 (49.7)

20859 (49.2)

Sex: Male

10856 (51.4)

10721 (50.3)

21577 (50.8)

Age at Vaccination: Meamyyears\(8D) 49.8 (15.99) 49.7 (16.03) 49.7 (16.01)
Age at Vaccination; Median (years) 51.0 51.0 51.0
Age at Vaccination®\Min max (years) (16, 89) (16, 91) (16, 91)
Age Group: 1648 years 370 (1.8) 362 (1.7) 732 (1.7)
Age Group: 18355 years 12120 (57.3) 12252 (57.5) 24372 (57.4)
Age Groupry>55 years 8646 (40.9) 8686 (40.8) 17332 (40.8)
Age Group: =65\years 4407 (20.9) 4429 (20.8) 8836 (20.8)
Race; American Indian or Alaska Native 204 (1.0) 190 (0.9) 394 (0.9)
Race’ Asian 929 (4.4) 924 (4.3) 1853 (4.4)
Race: Black or African American 2009 (9.5) 2036 (9.6) 4045 (9.5)
RaceéyNative Hawaiian or Other Pacific 56 (0.3) 32 (0.2) 88 (0.2)
ISlander

Race: White 17304 (81.9) 17487 (82.1) 34791 (82.0)
Race: Multiracial 545 (2.6) 519 (2.4) 1064 (2.5)
Race: Not reported 89 (0.4) 112 (0.5) 201 (0.5)
Ethnicity: Hispanic or Latino 5403 (25.6) 5409 (25.4) 10812 (25.5)
Ethnicity: Not Hispanic or Latino 15628 (73.9) 15778 (74.1) 31406 (74.0)
Ethnicity: Not reported 105 (0.5) 113 (0.5) 218 (0.5)
Obesity: Yes® 7239 (34.2) 7386 (34.7) 14625 (34.5)
Obesity: No 13897 (65.8) 13914 (65.3) 27811 (65.5)
Comorbidities: Yes? 9712 (46.0) 9736 (45.7) 19448 (45.8)
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Vaccine Group (as Randomized)

BNT162b2 Placebo Total
(N2=21136)  (N2=21300)  (N2=42436)
Characteristic n® (%) n° (%) n° (%)

Comorbidities: No

11424 (54.0)

11564 (54.3)

22988 (54.2)

Baseline evidence of prior SARS-CoV-2
infection: Negative'

20365 (96.4)

20511 (96.3)

40876 (96.3)

Baseline evidence of prior SARS-CoV-2

infection: Positive® 627 (3.0) 669 (3.1) 1296 O
_Basel_ine. ev_ide_nce of prior SARS-CoV-2 144 (0.7) 120 (0.6) 362 (06
infection: Missing

Country: Argentina 2686 (12.7) 2710 (12.7) 5396.(12.7)
Country: Brazil 1437 (6.8) 1432 (6.7) 2869 (6.8)
Country: Germany 240 (1.1) 243 (1 H 483 (1.1)
Country: South Africa 391 (1.8) 392 (18) 783 (1.8)
Country: Turkey 241 (1.1) 2385(1.1) 479 (1.1)
Country: United States 16141 (76.4) 16285 (76.5 32426 (76.4)

Source: STN 125742.032 c4591001-508-efficacy tables, Table F, Page 9

Abbreviation: SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.

Note: HIV-positive participants are included in this summary but not included in(the anatyses of the overall study

objectives.

&N = number of participants in the specified group, or the total sample. This.Valuexds the denominator for the percentage

calculations.

b-n = Number of participants with the specified characteristic.

¢ Participants who had BMI 230 kg/m2.

4 Number of participants who have 1 or more comorbidities that‘ificreasé e risk of severe COVID-19 disease: defined

as participants who had at least one of the Charlson comorbidity indeX.category or BMI 230 kg/m2.

& Positive N-binding antibody result at Visit 1, positive NAAT result/@t.Visit 1, or medical history of COVID-19.
 Negative N-binding antibody result and negative NAAT @esult af Visit 1 and no medical history of COVID-19.

The population for the updated vacciie efficacy analysis of the first primary endpoint
included 40,111 participants 16 years of@ge and older (19,993 in the BNT162b2 group
and 20,118 in the placebo group) wh@'did not have evidence of prior infection with
SARS-CoV-2 through 7 days.after the second dose and who were HIV negative.
Demographics for this analysis pepulation were not meaningfully different from those in
the table above, with the €xception of being limited to participants without evidence of
SARS-CoV-2 infectigyprioft0 7 days post-Dose 2.

The safety population included 44,047 participants 16 years of age and older (22,026 in
the BNT162[52 grodp’and 22,021 in the placebo group). Overall, the safety population
included 49:1%.fe€males; 82.0% White, 9.6% African American, 4.3% Asian, and <2%
from ather racial groups; 25.9% of participants were Hispanic/Latino; 20.7% of
partigipants,were 265 years of age. The median age was 51 years. One or more
comorbidities that increase the risk of severe COVID-19 disease were present among
4%5.8% of participants. Only 3.2% of participants had evidence of prior SARS-CoV-2
infection. Geographically, 76.3% of participants lived in the US, 13.1% lived in
Argentina, 6.6% lived in Brazil and, <2% of participants lived in each of the following
countries: Germany, Turkey and South Africa. The demographics were balanced

between the treatment groups. Table 7 presents the specific demographic

characteristics in the studied population.
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Table 7. Demographics and Other Baseline Characteristics, Participants 16 Years of Age

and Older, Safety Population

Vaccine Group (as Administered)

BNT162b2 Placebo Total
(N2=22026) (N2=22021)  (N*=44047)
Characteristic n° (%) n® (%) n° (%)

Sex: Female 10704 (48.6) 10923 (49.6) 21627 (49.1)
Sex: Male 11322 (51.4) 11098 (50.4) 22420 (509)
Age at Vaccination: Mean years (SD) 49.7 (15.99) 49.6 (16.05) 49.7 (16.02)
Age at Vaccination: Median (years) 51.0 51.0 51.0
Age at Vaccination: Min, max (years) (16, 89) (16, 91) (16,97)
Age Group: 16-17 years 378 (1.7) 376 (1.7) 754\(1.7)
Age Group: 18-55 years 12691 (57.6) 12719 (57.8) 2541071(57.7)
Age Group: >55 years 8957 (40.7) 8926 (4045) 1¥883 (40.6)
Age Group: 265 years 4552 (20.7) 4545 (20r6) 9097 (20.7)
Race: American Indian or Alaska Native 221 (1.0 247(1.0) 438 (1.0)
Race: Asian 952 (4.3) 942 (4'3) 1894 (4.3)
Race: Black or African American 2098 (9.5) 2118%9.6) 4216 (9.6)
:R;i;c:delﬂratlve Hawaiian or Other Pacific 58 (0.3) 85 (0.1) 90 (0.2)
Race: White 18056 (82.9) 18064 (82.0) 36120 (82.0)
Race: Multiracial 550\(2.5) 533 (2.4) 1083 (2.5)
Race: Not reported 91 (0.4) 115 (0.5) 206 (0.5)
Ethnicity: Hispanic or Latino 5204 (25.9) 5695 (25.9) 11399 (25.9)
Ethnicity: Not Hispanic or Latino 1621%(/3.6) 16212 (73.6) 32423 (73.6)
Ethnicity: Not reported 1171 (0.5) 114 (0.5) 225 (0.5)
Obesity: Yes® 7543 (34.2) 7629 (34.6) 15172 (34.4)
Obesity: No 14483 (65.8) 14392 (65.4) 28875 (65.6)

Comorbidities: Yesd

10119 (45.9)

10071 (45.7)

20190 (45.8)

Comorbidities: No

11907 (54.1)

11950 (54.3)

23857 (54.2)

Baseline evidence of prior SARS-CoVE2
infection: Negative'

21185 (96.2)

21180 (96.2)

42365 (96.2)

Baseline evidence of prior SARS=COV-2

infection: Positive® 689 (3.1) 716 (3.3) 1405 (3.2)
_Basel_ine. ev_ide_nce of\prior SARS-CoV-2 152 (0.7) 125 (0.6) 277 (0.6)
infection: Missing

Country: Argenfina 2883 (13.1) 2881 (13.1) 5764 (13.1)
Country: Brazjt 1452 (6.6) 1448 (6.6) 2900 (6.6)
Country: Germany. 249 (1.1) 250 (1.1) 499 (1.1)
Country) South Africa 401 (1.8) 399 (1.8) 800 (1.8)
Coungry: Turkey 249 (1.1) 249 (1.1) 498 (1.1)

CountryrUnited States

16792 (76.2)

16794 (76.3)

33586 (76.3)

Sdurce: (SN 125742.037 c4591001-508-safety tables, Table E, Page 9

Abbreviation: SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.

Néte) HIV-positive participants are included in this summary but not included in the analyses of the overall study

ebjectives.

3 N = number of participants in the specified group, or the total sample. This value is the denominator for the percentage

calculations.

b n = Number of participants with the specified characteristic.

¢ Participants who had BMI 230 kg/m2.

4 Number of participants who have 1 or more comorbidities that increase the risk of severe COVID-19 disease: defined
as participants who had at least one of the Charlson comorbidity index category (see Appendix A) or BMI 230 kg/m2.

& Positive N-binding ant body result at Visit 1, positive NAAT result at Visit 1, or medical history of COVID-19.
 Negative N-binding antibody result and negative NAAT result at Visit 1 and no medical history of COVID-19.

The demographics tables above include participants with chronic, stable HIV infection,
but they are excluded from the analysis populations for the efficacy and safety results in
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Sections 6.1.11 and 6.1.12. Efficacy was not evaluated in participants with chronic,
stable HIV infection. The safety analyses for this population are discussed in Section

9.1.6.

6.1.10.3 Subiject Disposition

The overall study disposition tables are presented below in Table 8 (Blinded Follow-up
Time Period) and Table 9 (Open-label Unblinded Follow-up Time Period). Overall, few
participants were discontinued or lost to follow-up and these discontinuations were

generally balanced between treatment groups.

A total of 87 (0.4%) Phase 2/3 original BNT162b2 participants received Dose-A of
BNT162b2 during the blinded placebo-controlled follow-up period and thepn-received

Dose 2 of BNT162b2 during the open-label follow-up period (when they.were

unblinded).

During the open-label follow-up period, most participants originally randomized to the
placebo group for Doses 1 and 2 of study vaccine received BNT162b2 as Doses 3 and
4 (88.8% and 72.4%, respectively) of study vaccine. Mostpartigipants who received
Dose 3 but not Dose 4 were within the 3-week window @etween the two doses as of the
data cutoff date. There were few participants in this.gtoup (8*1%) who were withdrawn
from the study, and most were due to withdrawals by thelparticipant. The number of
participants originally randomized to the placebo grougwho were unblinded and
received BNT162b2 was 19,525. Additionally,.839:0f the initial randomized placebo
recipients (610 in the younger age group.ahd 229in the older age group) either opted
not to receive vaccine after unblinding gr‘hadgpt had the opportunity to receive
BNT162b2 at the time of the March 1372024 /data cutoff.

Table 8. Study Disposition, Phase 2/3(Ratticipants 16 Years of Age and Older, Blinded

Follow-up Period

Vaccine Group (as Randomized)

BNT162b2 Placebo Total
(Na=22085) (N2=22080) (N2=44165)
Disposition n® (%) n® (%) n® (%)
Randomized 22085 (100.0) 22080 (100.0) 44165 (100.0)
Not vaccinated 55 (0.2) 50 (0.2) 105 (0.2)

Original blinded plagebo-controlled follow-up

period
Vaccinated 22030 (99.8) 22030 (99.8) 44060 (99.8)
Dose 1 22030 (99.8) 22030 (99.8) 44060 (99.8)
Pese 2 21675 (98.1) 21650 (98.1) 43325 (98.1)
Discoptintied from original blinded placebo- 352 (1.6) 528 (2.4) 880 (2.0)
contfelled vaccination period®
Reason for discontinuation
Lost to follow-up 151 (0.7) 153 (0.7) 304 (0.7)
Withdrawal by subject 109 (0.5) 181 (0.8) 290 (0.7)
No longer meets eligibility criteria 26 (0.1) 120 (0.5) 146 (0.3)
Adverse event 27 (0.1) 26 (0.1) 53 (0.1)
Physician decision 5(0.0) 8 (0.0) 13 (0.0)
Pregnancy 6 (0.0) 6 (0.0) 12 (0.0)
Protocol deviation 3(0.0) 8 (0.0) 11 (0.0)
Death 3(0.0) 4 (0.0) 7 (0.0)
Medication error without associated AE 3(0.0) 2 (0.0) 5(0.0)
Withdrawal by parent/guardian 1(0.0) 0 1(0.0)
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Table 10. Blinded Follow-up Duration After Dose 2, Participants 16 Years of Age and
Older, Safety Population

Vaccine Group (as Administered)

BNT162b2 Placebo Total

N2=22026 N2=22021 Na=44047
Length of Follow-up® n® (%) n® (%) n® (%)
<2 Months 1251 (5.7) 1331 (6.0) 2582 (5.9)
22 Month to <4 months 7744 (35.2) 8070 (36.6) 15814 (35©)
24 Months to <6 months 11253 (51.1) 11316 (51.4) 22569 (5¥?)
26 Months 1778 (8.1) 1304 (5.9) 30821(7.0)

Source: STN 125742.0 c4591001-interim-mth6-report-body.pdf, Table 9, page 84

&N = number of participants in the specified group, or the total sample. This value is the denominator for(thé percentage
calculations.

b n = number of participants with the specified characteristic.

¢ Length of follow-up is the total exposure from Dose 2 to cutoff date or the date of unblinding, whichever,date*was
earlier.

Table 11. Blinded Follow-up Duration after Dose 2, Phase 2/3 Parti€ipants\16 Years of Age
and Older, Evaluable Efficacy Population

Vaccine Group-(@s Randomized)

BNT162b2 Rlacebo Total

N2=21047 N&=21210 N2 =42257
Duration of Follow-up n® (%) n® (%) n® (%)
<2 Months 840 (4-0) 910 (4.3) 1750 (4.1)
22 Months to <4 Months 7411 (35%2) 7851 (37.0) 15262 (36.1)
24 Months to <6 Months 11031(52.4) 11158 (52.6) 22189 (52.5)
=26 Months 1765 (8-4) 1291 (6.1) 3056 (7.2)

Source: Source: STN 125742.0.52 Table 1, page 4

Note: HIV-positive participants are not included in this\stmmary because they are not included in the efficacy analyses.
& N = number of participants in the analysis populatien for the primary efficacy endpoints (evaluable participants with and
without evidence of prior infection). This valug-is(the dengminator for the percentage calculations

b n = Number of participants with the specified_characteristic.

The number of participants eriginally. randomized to the BNT162b2 group who received
both doses, were includeddn the.evaluable efficacy population and had at least 6
months of blinded follow-up after'Dose 2 is 1765 (8.4%).

Disposition tables-ar€ presented below in Table 12 (efficacy analysis populations) and
Table 13 (Phase\2/3 safety population). Overall, few participants were discontinued or
lost to followrtp, andthese and other analysis population exclusions were generally
balanced.between.treatment groups.

For the-evaluable efficacy population, most participants who were excluded from the
analysis lidd not received all vaccinations as randomized or did not receive Dose 2
wjthin the predefined window (i.e., 19 to 42 days after Dose 1). A total of 240
partieipants in the BNT162b2 group and 60 participants in the placebo group were
excluded for having important protocol deviations (PDs) on or prior to 7 days after Dose
27 In the BNT162b2 group, most of these deviations were related to improper
administration of the investigational product (203 participants, as compared with 23
participants in the placebo group). Specifically, in the BNT162b2 group most PDs were
due to dosing/administration errors (errors in dilution of the vaccine, 76 participants) or
administration of investigational product that was deemed not suitable for use
(temperature excursions in shipment or storage at the distributor, 110 participants) that
would have not applied to placebo.
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Table 12. Disposition, Participants 16 Years of Age and Older, Efficacy Population

Vaccine Group (as Randomized)

Disposition

BNT162b2
n? (%)

Placebo
n® (%)

Total
n® (%)

Randomized®

22085 (100.0)

22080 (100.0)

44165 (100.0)

Dose 1 all-available efficacy population

220009 (99.7)

22008 (99.7)

44017 (99.7)

Participants without evidence of infection
before Dose 1

21172 (95.9)

21168 (95.9)

42340 (95.9)

Participants excluded from Dose 1 all-available 76 (0.3) 72 (0.3) 148(0:3)
efficacy population
Reason for exclusion®
Did not receive at least 1 vaccination 55 (0.2) 50 (0.2) 105X0.2)
Data considered potentially unreliable due to 21 (0.1) 22 (0.1) 43 (0.1)

lack of Pl oversight identified as significant
quality event

Dose 2 all-available efficacy population

21648 (98.0)

21624 (97.9)

43272 (98.0)

Participants without evidence of infection
prior to 7 days after Dose 2

20536 (93.0)

20487 (9278)

41023 (92.9)

Participants excluded from Dose 2 all-available 437 (2.9) 456 (2.1) 893 (2.0)
efficacy population
Reason for exclusion®
Did not receive 2 vaccinations 3¢4 (1%0) 430 (1.9) 804 (1.8)
Data considered potentially unreliable due to 210.1) 22 (0.1) 43 (0.1)
lack of Pl oversight identified as significant
quality event
Unblinded prior to 7 days after Dose 2 44 (0.2) 11 (0.0) 55 (0.1)

Evaluable efficacy (7 days) population

21136 (95.7)

21300 (96.5)

42436 (96.1)

Participants without evidence of infeetion
prior to 7 days after Dose 2

20064 (90.8)

20197 (91.5)

40261 (91.2)

Participants excluded from evalugble efficacy 949 (4.3) 780 (3.5) 1729 (3.9)
(7 days) population
Reason for exclusion®
Randomized but did net meet@leligibility 32(0.1) 30(0.1) 62 (0.1)
criteria
Data considered-potentially unreliable due to 21 (0.2) 22 (0.1) 43 (0.1)
lack of Pl oversight ideqtified as significant
quality event
Did not receive all-vaccinations as 718 (3.3) 729 (3.3) 1447 (3.3)
randomized ér@id not receive Dose 2 within
the predefined window (19-42 days after
Dose 1)
Unbligded prior to 7 days after Dose 2 44 (0.2) 11 (0.0) 55 (0.1)
Had_other important protocol deviations on or 240 (1.1) 58 (0.3) 298 (0.7)

prior to 7 days after Dose 2

Source: STN 125742.032 c4591001-508-efficacy tables, Table D, Page 7
Note: HIV-positive participants are included in this summary but not included in the analyses of the overall study

objectives.
&n = Number of participants with the specified characteristic.

b These values are the denominators for the percentage calculations.

¢ Participants may have been excluded for more than 1 reason.

The safety population included a total of 44,050 participants: 22,026 participants in the
BNT162b2 group and 22,021 participants in the placebo group. Most of the 115
participants excluded from the safety population were excluded because they did not

receive study vaccine.
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Table 13. Disposition, Participants 16 Years of Age and Older, Safety Population

Vaccine Group (as Administered)

BNT162b2 Placebo Total

(N2=22026) (N2=22021) (N2=44050)

Disposition n° (%) n® (%) n® (%)
Randomized 44165
Not vaccinated 105
Vaccinated 22026 (100.0) 22021 (100.0) 44050 (100:0)

Completed 1 dose

22026 (100.0)

22021 (100.0)

44050-(260.0)

Completed 2 doses

21674 (98.4)

21645 (98.3)

43319 (983)

Safety population

22026 (100.0)

22021 (100.0)

42050 (106.0)

Reactogenicity subset 5033 (22.9) 5032 (22.9) 10068 (22.9)

HIV-positive 100 (0.5) 100 (Q,5) 200 (0.5)

Indeterminate vaccine 3 (0.0)
Participants excluded from safety population 115 (0.3)
Reason for exclusion

Participant did not receive study vaccine 105 (0.2)

Unreliable data due to lack of Pl oversight 10 (0.0)
Completed at least 6 months follow-up after 1778 (8.1) 1304 (5.9) 3082 (7.0)

Dose 2 in blinded placebo-controlled follow-
up period

Completed at least 6 months follow-up after
Dose 2 in blinded and open-label follow-up
period

12606 (54.5)

Completed 1-month post-Dose 2 visit
(vaccination period)

21378(97.1)

21291 (96.7)

42669 (96.9)

Discontinued from vaccination period but 350 (1.6) 520 (2.4) 873 (2.0)
continued in the study up to 1-month_post—
Dose 2 visit
Discontinued after Dose 1 and BeforexDose 233 (1.1) 359 (1.6) 595 (1.4)
2
Discontinued after Dose 2\and béfore 1- 117 (0.5) 161 (0.7) 278 (0.6)
month post—Dose 2 visit
Reason for discontingationdrom
vaccination period
Lost to follownup 151 (0.7) 149 (0.7) 300 (0.7)
Withdrawah by subjéct 108 (0.5) 181 (0.8) 289 (0.7)
No longer meets eligibility criteria 25 (0.1) 120 (0.5) 145 (0.3)
AdverSe event 27 (0.1) 26 (0.1) 53 (0.1)
Physiciandecision 5 (0.0) 7 (0.0) 12 (0.0)
Pregndncy 6 (0.0) 6 (0.0) 12 (0.0)
Prgtacol deviation 3(0.0) 8 (0.0) 11 (0.0)
Death 3(0.0) 4 (0.0) 7 (0.0)
Medication error without associated 2 (0.0) 0 5(0.0)
adverse event
Withdrawal by parent/guardian 1(0.0) 0 1(0.0)
Other 19 (0.1) 19 (0.1) 38(0.1)
Withdrawn from study before 1-month post— 273 (1.2) 344 (1.6) 617 (1.4)
Dose 2 visit
Withdrawn after Dose 1 and before Dose 2 173 (0.8) 205 (0.9) 378 (0.9)
Withdrawn after Dose 2 and before 1- 100 (0.5) 139 (0.6) 239 (0.5)

month post—-Dose 2 visit

Reason for withdrawal
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Vaccine Group (as Administered)

BNT162b2 Placebo Total
(N2=22026) (N2=22021) (N2=44050)
Disposition n° (%) n® (%) n® (%)
Lost to follow-up 151 (0.7) 153 (0.7) 304 (0.7)
Withdrawal by subject 101 (0.5) 168 (0.8) 269 (0.6)
Adverse event 9 (0.0) 7 (0.0) 16 (0.0)
Physician decision 3(0.0) 5 (0.0) 8(0:0)
Death 3(0.0) 4 (0.0) 7 10.0)
Protocol deviation 0 1 (0.0) 14040)
Medication error without associated 1(0.0) 0 1¢0.0)
adverse event
No longer meets eligibility criteria 0 1 (0.0) 1(0.0)
Withdrawal by parent/guardian 1(0.0) 0 1(0.0)
Other 4 (0.0) 540.0) 9 (0.0)

Source: STN 125742.037 c4591001-508-safety tables, Table C, Page 6
Note: Human immunodeficiency virus (HIV)-positive participants are included in this summiary butnot included in the

analyses of the overall study objectives.

Note: Participants randomized but did not sign informed consent or had a significant quality\event due to lack of PI

oversight are not included in any analysis population.

Note: Because of a dosing error, Participants C4591001

and C4591001

, 4591001 N~
received an additional dose of BNT162%2 (80 pg) at an unscheduled visit after

receiving 1 dose of BNT162b2 (30 ug) and 1 dose of placebo.
Note: "Indeterminate vaccine" refers to participants whose vaccine.gralp (as.administered) could not be determined.

These participants were included in the number of participants for "Total" celumn. These participants were not included
in the safety analysis but their safety data are listed separately.
& N = number of randomized participants in the specified gratip/or the tetal sample. This value is the denominator for the

percentage calculations.

b n = Number of participants with the specified charactefjstic

, C4591001

The disposition tables above include(participants with chronic, stable HIV infection, but
they are excluded from the analySis-populations for the efficacy and safety results in
Sections 6.1.11 and_6.1.12. Effigacy was not evaluated in participants with chronic,
stable HIV infection. The safety analyses for this population are discussed in Section

6.1.11 Efficacy Analyses

6.1.11.1 Analyses*of Primary Endpoint(s)

Vaccine Efficacy (Evraluable Efficacy Population)

Protocolspegified, event-driven final primary efficacy analysis

For the primary efficacy endpoint, vaccine efficacy (VE) for BNT162b2 against

copfirme@COVID-19 was evaluated in participants without evidence of prior SARS-
CoV-2-infection prior to 7 days after Dose 2. Cases were counted from 7 days after
Doese”2. The population in the protocol-specified, event-driven final primary efficacy
analysis included all participants 12 years of age and older who had been enrolled from
July 27, 2020 and followed for the development of COVID-19 through November 14,

2020.

For participants without evidence of SARS-CoV-2 infection prior to 7 days after Dose 2,
VE against confirmed COVID-19 occurring at least 7 days after Dose 2 was 95.0%
(95% credible interval: 90.0, 97.9), which met the pre-specified success criterion. The
case split was 8 COVID-19 cases in the BNT162b2 group compared to 162 COVID-19
cases in the placebo group. This protocol-specified, event-driven final primary efficacy
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analysis was the basis for issuance of the emergency use authorization for the Pfizer-
BioNTech COVID-19 Vaccine on December 11, 2020. Please refer to the EUA Review
Memo for the Pfizer COVID-19 Vaccine for additional details from that analysis time
point.

Updated efficacy analyses

Updated efficacy analyses were performed with additional confirmed COVID-19 cases
accrued during blinded placebo-controlled follow-up through March 13, 2021,
representing up to 6 months of follow-up after Dose 2 for participants in the efficacy
population. All of the following updated primary and secondary VE analyses are$fom
this blinded placebo-controlled follow-up period through the March 13, 2021data catoff.

For the first updated efficacy endpoint, vaccine efficacy (VE) for BNT162b2 against
confirmed COVID-19 was evaluated in participants without evidence®f prioK SARS-
CoV-2 infection prior to 7 days after Dose 2. For the second updated efficacy endpoint,
VE for BNT162b2 against confirmed COVID-19 was evaluated in-partiGipants with and
without evidence of prior SARS-CoV-2 infection prior to 7 days aftet\Dose 2. Cases
were counted from 7 days after Dose 2 for both endpoints

For participants without evidence of SARS-CoV-2 inféction-prior to 7 days after Dose 2,
the updated VE against confirmed COVID-19 oceufring at [east 7 days after Dose 2 was
91.1%. The case split was 77 COVID-19 cases.inthe BNT162b2 group compared to
833 COVID-19 cases in the placebo group (fable 14).

Table 14. Updated Vaccine Efficacy Agajist Confirmed COVID-19 in Participants Without
Evidence of Prior SARS-CoV-2 Infectigny°Evaluable Efficacy Population (Data Cutoff
March 13, 2021)

BNT162b2 Placebo

(N#=19993) (N2=20118)

Cases Cases

nib n1b
Syrveillance Time® Surveillance Time® Vaccine Efficacy %
Pre-specified Age Group (n29) (n29) (95% CI)®
All participants 77 833 91.1
6.092 (19711) 5.857 (19741) (88.8, 93.1)
16-55 years ofage 52 568 91.2
3.593 (11517) 3.439 (11533) (88.3, 93.5)
>55 years\of age 25 265 90.9
2.499 (8194) 2.417 (8208) (86.2,94.2)

SourgenSTN 125742.032 c4591001-508-efficacy tables, Table H, Page 13

AbbreviationsN-binding = SARS-CoV-2 nucleoprotein—binding; NAAT = nucleic acid amplification test;

8ARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; VE = vaccine efficacy.

Note: Participants who had no serological or virological evidence (prior to 7 days after receipt of the last dose) of past
SARS:€oV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and SARS-CoV-2 not detected by NAAT [nasal
swap)] at Visits 1 and 2), and had negative NAAT (nasal swab) at any unscheduled visit prior to 7 days after Dose 2 were

iheluded in the analysis.
4 N = number of participants in the specified group.
b n1 = Number of participants meeting the endpoint definition.

¢ Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for
the endpoint. Time period for COVID-19 case accrual is from 7 days after Dose 2 to the end of the surveillance period.

4 n2 = Number of participants at risk for the endpoint.

& Confidence interval (Cl) for VE is derived based on the Clopper and Pearson method adjusted for surveillance time.

For participants with and without evidence of SARS-CoV-2 infection before and during
vaccination regimen, the updated VE against confirmed COVID-19 occurring at least 7
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days after Dose 2 was 90.9%, with 81 and 854 cases in the BNT162b2 and placebo

groups, respectively (Table 15).

Table 15. Updated Vaccine Efficacy Against Confirmed COVID-19 in Participants With or
Without Evidence of Prior SARS-CoV-2 Infection, Evaluable Efficacy Population

BNT162b2 Placebo

(N2=21047) (N2=21210)

Cases Cases

nib n1b
Pre-specified Age Surveillance Time® Surveillance Time®  Vaccine Efficacy.%
Group (n29) (n29) (95% CI)°
All participants 81 854 90.9
6.340 (20533) 6.110 (20595) (88:5792.8)
16-55 years of age 56 584 90.8
3.766 (12088) 3.619 (12142) (87.9,93.1)
>55 years of age 25 270 91.0
2.573 (8445) 2.492 (8453) (86.5, 94.3)

Source: STN 125742.032 c4591001-508-efficacy tables, Table I, Page 14

Abbreviations: SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; ¥k = vagcciite efficacy.

& N = number of participants in the specified group.

b n1 = Number of participants meeting the endpoint definition.

¢ Total surveillance time in 1000 person-years for the given endpoint across,all paitic pants within each group at risk for
the endpoint. Time period for COVID-19 case accrual is from 7 days aftenDose 2 to'the end of the surveillance period.
4 n2 = Number of participants at risk for the endpoint.

¢ Confidence interval (Cl) for VE is derived based on the Clopper afid Pearson'method adjusted for surveillance time.

Multiple Cases of COVID-19

Five placebo recipients developed 2 sep@rate and clinically symptomatic instances of
COVID-19 which were confirmed by NAAT@tthe central laboratory. Only the first
occurrence of the confirmed COVID>19 illness was counted towards the updated VE
analyses. All of the second confirmed €COVID-19 cases occurred during the period
before their first dose of BNTL62b2 except for 1 participant developed their second
COVID-19 diagnosis 4 days atteris second dose of BNT162b2. All participants were
N-binding antibody negative priér'to their first instance of COVID-19. The time interval
between the COVID-1Qepisodes varied from 1 to 5 months. Multiple cases of COVID-
19 did not occur inxaccing.recipients during the blinded portion of the study follow-up.

Subgroup Analyses

Subgroup@nalyses of the updated second vaccine efficacy endpoint provide additional
informatien abaut the VE for participants with and without evidence of infection prior to
vaccination,in specific populations enrolled, which is the endpoint considered to
represenfthe general population who may receive the vaccine, as prior infection status
may notbe known by vaccine recipients. The results are displayed below in Table 16.
TheXYE point estimates for the subgroup analyses were comparable to results for the
first' primary efficacy endpoint.

VE point estimates were consistent across the subgroups examined with the exception
of participants identifying as multiracial and participants with evidence of prior SARS-
CoV-2 infection at enrollment, for which too few COVID-19 cases occurred to interpret
efficacy data for these subgroups. Additionally, the numbers of participants and cases
in some other specific subgroups, such as the adolescent age group and racial
subgroups, limits the interpretability of the VE results because of the wide credible
intervals, but are displayed for completeness.
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Table 16. Subgroup Analyses of Second Primary Endpoint, by Demographic and Baseline
Characteristics: Updated Vaccine Efficacy Against Confirmed COVID-19 in Participants
With or Without Evidence of Prior SARS-CoV-2 Infection, Evaluable Efficacy Population

Vaccine Group (as Randomized)

BNT162b2 Placebo

(N2=21047) (N2=21210)
Cases n1° Cases n1b Vaccing
Surveillance Surveillance Efficacy (%)
Subgroup Time® (n29) Time® (n2%) (95%.€CF°)
Overall 81 854 90.9
6.340 (20533) 6.110 (20595) (885, 92:8)
Age group: 16-17 years 0 11 100.0
0.065 (365) 0.061 (355) (62,4,900.0)
Age group: 18-64 years 74 715 90.0
5.008 (15853) 4.817 (15914) (87.3, 92.3)
Age group: 265 years 7 128 94.7
1.267 (4315) 1.232(4326) (88.7,97.9)
Age group: 65-74 years 6 102 94.3
1.021 (3450) 0,992 (3468) (87.1, 98.0)
Age group: =275 years 1 26 96.2
0.246 (865) 05240 (858) (77.2,99.9)
Sex: Female 37 455 92.0
3.051 (9985) 3.013 (10241) (88.8, 94.4)
Sex: Male 44 399 89.6
3.289\(10548) 3.097 (10354) (85.8, 92.6)
Ethnicity: Hispanic or Latino 32 240 87.1
1/841-{5280) 1.777 (5266) (81.3,91.4)
Ethnicity: Not Hispanic or Latino 48 614 92.5
4,466 (15149) 4.300 (15220) (89.9, 94.5)
Ethnicity: Not reported 1 0 -0
0.032 (104) 0.034 (109) (NA, NA)
Race: American Indian or Alaska 0 3 100.0
native 0.043 (196) 0.038 (180) (-116.0, 100.0)
Race: Asian 3 24 88.0
0.258 (907) 0.247 (896) (60.6, 97.7)
Race: Black or Africarn Ametican 4 49 92.0
0.602 (1909) 0.591 (1928) (78.1, 97.9)
Race: Native Hawaijianror other 0 1 100.0
Pacific Islandér 0.016 (54) 0.008 (31) (-1947.9,100.0)
Race: White 69 749 91.1
5.234 (16846) 5.054 (16952) (88.6, 93.2)
Rade: Multirdcial 5 22 80.1
0.160 (538) 0.140 (503) (46.1,94.1)
Race; Not reported 0 6 100.0
0.027 (83) 0.031 (105) (1.4, 100.0)
Baseline SARS-CoV-2 3 6 46.7
Status:Positive" 0.183 (593) 0.195 (643) (-149.5,91.4)
Baseline SARS-CoV-2 77 846 91.2
Status:Negative' 6.119 (19805) 5.883 (19838) (88.9, 93.2)
Baseline SARS-CoV-2 1 2 56.9
Status:Unknown 0.038 (135) 0.033 (114) (-728.5, 99.3)
Country: Argentina 16 110 85.7
1.033 (2655) 1.017 (2670) (75.7,92.1)
Country: Brazil 14 82 84.2
0.441 (1419) 0.408 (1401) (71.9,91.7)
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Vaccine Group (as Randomized)

BNT162b2 Placebo

(N2=21047) (N2=21210)
Cases n1P Cases n1P Vaccine
Surveillance Surveillance Efficacy (%)
Subgroup Time® (n29) Time® (n2%) (95% CI°)
Country: Germany 0 1 100.0
0.047 (237) 0.048 (243) (-3868.6, 1000)
Country: South Africa 0 10 1200:0
0.099 (358) 0.096 (358) (56.6.\100.0)
Country: Turkey 0 6 1000
0.029 (238) 0.026 (232) (22.2,.100.0)
Country: United States 51 645 92.4
4.692 (15626) 4.515 (15691) (89.9, 94.4)

Source: STN 125742.032 c4591001-508-efficacy tables, Table J, Page 15
Abbreviations: N-binding = SARS-CoV-2 nucleoprotein—binding; NAAT = nucleic acid amplification test;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; VE = vaccine efficacy.

& N = number of participants in the specified group.

b n1 = Number of participants meeting the endpoint definition.
¢ Total surveillance time in 1000 person-years for the given endpoint across all pdrticipanis‘within each group at risk for
the endpoint. Time period for COVID-19 case accrual is from 7 days after Dose 2'to the-epd of the surveillance period.

4 n2 = Number of participants at risk for the endpoint.

¢ Confidence interval (Cl) for VE is derived based on the Clopper and Pearsoh méthod adjusted for surveillance time.
fIncludes participants who had at least one of the Charlson Comorbidijty Index cétegory (see Appendix A) or obesity

(BMI 230 kg/m2).

9 Participants (216 years of age) who had BMI 230 kg/m2.
_h- Positive N-binding ant body result at Visit 1, positive NAAT regult at Vjsit\I; or medical history of COVID-19.
" Negative N-binding ant body result and negative NAAT resyltat Visitl\and no medical history of COVID-19.

The subgroup analyses of updated vaccine efficacy by risk status in participants are

presented in Table 17.

Table 17. Subgroup Analyses of SecondRPrimary Endpoint, by Risk Status: Updated
Vaccine Efficacy Against Confitimied COVID-19 in Participants With or Without Evidence
of Prior SARS-CoV-2 Infectiohy'Evaltiable Efficacy Population

Vaccine Group (as Randomized)

BNT162b2 Placebo

(N2=21047) (N2=21210)

Cases n1P Cases n1°
Surveillance Surveillance Vaccine
Time® Time® Efficacy (%)
Subgroup (n2% (n2% (95% CI°)
Overall 81 854 90.9
6.340 (20533) 6.110 (20595) (88.5, 92.8)
At risk: Yest 36 402 91.4
2.887 (9359) 2.772 (9340) (87.9,94.1)
At risk_No 45 452 90.4
3.453 (11174) 3.338 (11255) (86.9, 93.1)
Age group and Risk: 16-64 and not 44 397 89.3
at risk 2.887 (9254) 2.779 (9289) (85.4, 92.4)
Age group and Risk: 16-64 and at 30 329 91.2
risk 2.186 (6964) 2.100 (6980) (87.3,94.2)
Age group and Risk: 265 and not at 1 55 98.2
risk 0.566 (1920) 0.559 (1966) (89.6, 100.0)
Age group and Risk: 265 and at risk 6 73 92.1
0.701 (2395) 0.672 (2360) (82.0,97.2)
Obese: Yes? 28 314 91.3
2.185 (6999) 2.139 (7111) (87.1,94.3)
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Vaccine Group (as Randomized)

BNT162b2 Placebo

(N2=21047) (N2=21210)

Cases nl1° Cases n1P
Surveillance Surveillance Vaccine
Time® Time® Efficacy (%)
Subgroup (n29) (n29) (95% CI?)
Obese: No 53 540 90,6
4.153 (13528) 3.970 (13478) (87.5,931)
Age group and obese:16-64 and 49 458 89.8
not obese 3.303 (10629) 3.158 (10614) (862, 9255)
Age group and obese:16-64 and 25 268 90.9
obese 1.768 (5584) 1.719 (5649) (86:3794.2)
Age group and obese: 265 and not 4 82 95.3
obese 0.850 (2899) 0.811 (286%) (87.6, 98.8)
Age group and obese: 265 and 3 46 93.4
obese 0.417 (1415) 0.420\1462) (79.5, 98.7)

Source: STN 125742.032 c4591001-508-efficacy tables, Table J, Page 15

Abbreviations: N-binding = SARS-CoV-2 nucleoprotein—binding; NAAT = nucleic acid amplifieation test;

SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; VE = vaccine-efficacy

& N = number of participants in the specified group.

b n1 = Number of participants meeting the endpoint definition.

¢ Total surveillance time in 1000 person-years for the given endpoint acfoss all participants within each group at risk for
the endpoint. Time period for COVID-19 case accrual is from 7 days, &fter Doge_2 to the end of the surveillance period.
4 n2 = Number of participants at risk for the endpoint.

& Confidence interval (Cl) for VE is derived based on the Clopp€iand Peafson method adjusted for surveillance time.
Includes participants who had at least one of the Charlson €amorbidity, Index category (see Appendix A) or obesity
(BMI 230 kg/m2).

% Participants (216 years of age) who had BMI 230 kg/m2

" Positive N-binding ant body result at Visit 1, positive(NAAT.résulf at Visit 1, or medical history of COVID-19.
 Negative N-binding ant body result and negative NAAT resulp at Visit 1 and no medical history of COVID-19.

Participants with positive prior SARS-CeV-2 status at baseline were defined as those
with positive N-binding antibodyor NAAT results at Visit 1 or a medical history of
COVID-19. In the evaluable ‘efficacy. ‘analysis for this subgroup, the estimated VE
against cases occurring 2{~days-after Dose 2 was 46.9% (3 cases BNT162b2; 6 cases
placebo), and in the allzavailalile efficacy analysis the estimated VE against cases
occurring at any time‘afterRose 1 was 19.2% (13 cases BNT162b2, 17 cases placebo).
The low baseling<Serogostivity rate and small number of cases that occurred in these
participants limits thexinterpretation of these data but indicate that symptomatic re-
infections did-occuramong participants who were previously infected.

Additiénal analyses of the updated vaccine efficacy endpoint were conducted to
evaltiate thg vaccine efficacy, by demographic characteristics, geographic area, and
camorbidity status, as displayed above in Section 6.1.11.1. VE point estimates were
ghifarfly high across the comorbidities examined, though interpretation of some of the
results is limited by small numbers of participants and/or cases.

The demographics of the participants with confirmed COVID-19 cases contributing to
the updated vaccine efficacy analysis are displayed below in Table 18.
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Table 18. Demographic Characteristics of Participants With Protocol-Defined COVID-19,
Participants Without Evidence of Prior SARS-CoV-2 Infection
Vaccine Group (as Randomized)

BNT162b2 Placebo Total
(N2=77) (N2=833) (N2=910)
Characteristic n® (%) n° (%) n® (%)
Age at Vaccination: Mean years (SD) 46.9 (14.79) 47.1 (15.58) 47.1(15.51)
Age at Vaccination: Median (years) 50.0 47.0 48.0
Age at Vaccination: Min, max (years) (19, 77) (16, 88) (16,.88)
Age Group: 16-17 years 0 10(1.2) 107(1.19)
Age Group: 18-64 years 70 (90.9) 699 (83.9) 469 (8405)
Age Group: 265 years 7(9.1) 124 (14.9) 131,(14.4)
Age Group: 65-74 years 6 (7.8) 98 (11.8) 104(11.4)
Age Group: 275 years 1(1.3) 26 (D) 27 (3.0
Race: American Indian or Alaska Native 0 340.4) 3(0.3)
Race: Asian 3 (3.9 23°(2.8) 26 (2.9)
Race: Black or African American 4 (5.2 48 (58) 52 (5.7)
:?ace: Native Hawaiian or Other Pacific 0 1(0.1) 1(0.1)
slander
Race: White 67 (87 ,9) 730 (87.6) 797 (87.6)
Race: Multiracial 339 22 (2.6) 25 (2.7)
Race: Not reported 0] 6 (0.7) 6 (0.7)
Sex: Female 35 (45.58) 444 (53.3) 479 (52.6)
Sex: Male 42 (5475) 389 (46.7) 431 (47.4)
Ethnicity: Hispanic or Latino 20N37.7) 236 (28.3) 265 (29.1)
Ethnicity: Not Hispanic or Latino 47 (61.0) 597 (71.7) 644 (70.8)
Ethnicity: Not reported 1(1.3) 0 1(0.1)
Comorbidities: Yes® 35 (45.5) 395 (47.4) 430 (47.3)
Comorbidities: No 42 (54.5) 438 (52.6) 480 (52.7)
Obesity: Yes® 27 (35.1) 310 (37.2) 337 (37.0)
Obesity: No 50 (64.9) 523 (62.8) 573 (63.0)
Country: Argentina 15 (19.5) 108 (13.0) 123 (13.5)
Country: Brazil 12 (15.6) 80 (9.6) 92 (10.1)
Country: Germany 0 1(0.1) 1(0.1)
Country: South Africa 0 9(1.1 9 (1.0
Country: Turkey 0 5 (0.6) 5(0.5)
Country: United\States 50 (64.9) 630 (75.6) 680 (74.7)

Source: STN 125742.032,c4591001-508-efficacy tables, Table K, Page 22

& N = numbeK.of partie.pants in the specified group, or the total sample. This value is the denominator for the percentage
calculatipnsy

b n = Number of patticipants with the specified characteristic.

¢ Numher of participants who have 1 or more comorbidities that increase the risk of severe COVID-19 disease: defined
as participant®who had at least one of the Charlson comorbidity index category (see Appendix A) or BMI 230 kg/m?.
ERarticipagts who had BMI 230 kg/m?.

Additional analyses of the updated vaccine efficacy endpoint were conducted to
evaluate the vaccine efficacy by comorbidity status. VE point estimates were uniformly
high across the comorbidities examined, though interpretation of some of the results is
limited by small numbers of participants and/or cases Table 19.
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Table 19. Updated Vaccine Efficacy by Comorbidity Status, Participants Without Evidence

of Prior SARS-CoV-2 Infection, Evaluable Efficacy Population

Vaccine Group (as Randomized)

BNT162b2 Placebo
(N2=19993) (N2=20118)

Cases nl1P Cases n1P Vaccing
Surveillance Time® Surveillance Time® Efficacy (96)
Subgroup (n2%) (n2%) (95%(C1°)
Overall 77 833 91.1
6.092 (19711) 5.857 (19741) (88.8, 93:1)

Comorbidity
No comorbidity 42 438 90.8
3.329 (10757) 3.207 (10808) (8%3, 93.4)
Any comorbidity’ 35 3 91.5
2.763 (8954) 2.65 (8933) (88.0, 94.2)
Cardiovascular 3 2 87.4
0.172 (584) 0.459 (585) (58.1, 97.6)
Chronic pulmonary disease 8 66 88.1
0.474 (1582) 0.443,(1562) (76.3, 95.3)
Diabetes 9 60 85.7
0.465 (1528) 01444 (1513) (70.9, 93.7)
aTs 310 915
Obese (230.0 kg/m?) 2.083 (6673) 2.034 (6770) (87.4, 94.5)
Hypertension T2 190 924
1.481°(49Q0) 1.427 (4895) (87.1, 95.8)
Diabetes (including gestational 9 62 86.1
diabetes) 0.46841537) 0.447 (1527) (71.9, 93.9)

Source: STN 125742.032 c4591001-508-efficacy tables, Takle L, Page 25

Abbreviations: N-binding = SARS-CoV-2 nucleoprotein-iinding; NAAT = nucleic acid amplification test; SARS-CoV-2 =

severe acute respiratory syndrome coronavirtis2; VE(=Vvaccine efficacy.

Note: Participants who had no serological 0fyvirologieal evidence (prior to 7 days after receipt of the last dose) of past
SARS-CoV-2 infection (ie, N-binding antibody [serum] negative at Visit 1 and SARS-CoV-2 not detected by NAAT [nasal
swab] at Visits 1 and 2), and had negative NAAT (nasal swab) at any unscheduled visit prior to 7 days after Dose 2 were

included in the analysis.
&N = number of participants in the Specified group.
bn1 = Number of participantsmeeting-£the endpoint definition.

“Total surveillance time in*L000 person-years for the given endpoint across all participants within each group at risk for
the endpoint. Time perigd\for COMID-19 case accrual is from 7 days after Dose 2 to the end of the surveillance period.

4n2 = Number of partieipants.at'¥isk for the endpoint.

&Confidence interyah(Cl) for'VE is derived based on the Clopper and Pearson method adjusted for surveillance time.
tSubject who had¥or mdré Comorbidities that increase the risk of severe COVID-19 disease: defined as participants

who had at 18&3tone @f\the Charlson comorbidity index category (see Appendix A) or BMI 230 kg/m?2.

Cumulative incidence curves

Based\on the cumulative incidence curve for the all-available efficacy population after
Dose -t (Figure 3), COVID-19 disease onset appears to occur similarly for both
BN7T162b2 and placebo groups until approximately 14 days after Dose 1, at which time

poeint, the curves diverge.
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Figure 3. Updated Cumulative Incidence Curves for the First COVID-19 Occurrence After
Dose 1, All-Available Efficacy Population (data cutoff March 13, 2021)

Source: Adapted from STN 125742.0 ¢4591001-inter m-mth6-report-body.pdf. Figure 2. page 104.

An updated analysis of thé\snumber of confirmed COVID-19 cases following Dose 1 was
conducted with the all-availabfeefficacy population, for all participants regardless of
evidence of prior inféction through 7 days after Dose 2, and at time intervals following
completion of thenactciné’series (Table 20).

Table 20. Updated Vaccine Efficacy after Dose 1, Dose 1 All-Available Efficacy Population

BNT162b2 Placebo

(N2=21909) (N2=21908)

Cases Cases

n1° n1°
Surveillance Surveillance Vaccine
Time® Time® Efficacy %
Efficacy Endpoint Subgroup (n29) (n29) (95% CI)®
. 128 998 87.6
FFirst COVID-19 occurrence after Dose 1 8.155 (21385) 7.874 (21315) (85.1, 89.8)
43 98 56.4
After Dose 1 to before Dose 2 1273 (21385)  1.266 (21315) (37.0, 70.3)
3 30 90
Dose 2 to 7 days after Dose 2 0.403 (21049)  0.401 (20952) (68.0, 98.1)
82 870 91
27 Days after Dose 2 6.479 (21019)  6.207 (20901) (88.7,92.9)
27 Days after Dose 2 to <2 Months after 12 296 96.0
Dose 2 2.786 (21019) 2.750 (20901) (92.9, 98)
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BNT162b2 Placebo
(N2=21909) (N2=21908)
Cases Cases
n1° n1°
Surveillance Surveillance Vaccine
Time® Time® Efficacy %
Efficacy Endpoint Subgroup (n29) (n29) (95%.CI°
22 Months after Dose 2 to 4 Months after 46 446 90.1
Dose 2 2.665 (20160)  2.564 (19720) (86:5.92.8)
24 128 83v7
24 Months after Dose 2 1.028 (12624)  0.893 (11760) (74.7-89.9)

Source: STN 125742.032 c4591001-508-efficacy tables, Table O, Page 30

Abbreviation: VE = vaccine efficacy.
@ N = number of participants in the specified group.

® n1 = Number of participants meeting the endpoint definition.
¢ Total surveillance time in 1000 person-years for the given endpoint across all participants within‘each ‘group at risk for
the endpoint. Time period for COVID-19 case accrual is from Dose 1 to the end of the surveillance petiod.

9n2 = Number of participants at risk for the endpoint.

¢ Confidence interval (Cl) for VE is derived based on the Clopper and Pearson methed adjusted for surveillance time.

The VE estimate for the prevention of COVID-19 disease after Dgse 1 in the all-
available efficacy population is 87.6%. Additionally, VE at'24 Meénths after Dose 2 is
83.7% in the all-available efficacy population, suggestifig same modest attenuation in
efficacy over time. However, this attenuation was linited,to-efficacy against non-severe
COVID-19, as the only protocol-confirmed sevefe caseeported during blinded,
placebo-controlled follow-up among BNT162b2xecipients in the all-available efficacy

population occurred with onset at 35 days after Dese 2 and did not result in

hospitalization (see Section 6.1.11.2 for furtherdetails). Based on the number of cases
accumulated after Dose 1 and before Bose-2'dhere does seem to be some protection
against COVID-19 disease followingyone dose; however, these data do not provide
information about longer term proteéctionybeyond 3 weeks after a single dose. VE
estimates over these time intetvals inkthe all-available efficacy population were similar
to estimates in the evaluable efficagy population.

Additional analyses assessedwvaccine efficacy in two successive periods of follow-up,
from days 35-90 and.91-224, to explore whether changes in COVID-19 epidemiology or
potential waning fimaiuRity during the blinded follow-up period may have impacted
vaccine efficagy overdime. Vaccine efficacy for days 35-90 and days 91-224 were
93.7% [90.6;96.0] atd 88.3% [84.6;91.2], respectively. The risk ratio of the incidence
rates betweenaccine and placebo in the period from Dose 1 to Day 57 and from Dose
1 to Dayy224\were 0.173 [95% CI 0.128;0.232] and 0.122 [95% CI 0.101;0.147],

suggestingza small, non- significant change in vaccine efficacy over time.

Reéviewer Comment: Updated efficacy analyses were conducted in March 2021,
prior to the emergence of the B.1.617.2 (Delta) variant in the US.

6.1.11.2 Analyses of Secondary Endpoints

In the protocol-specified event-driven final analysis of the evaluable efficacy population,
vaccine efficacy against severe COVID-19 for participants without prior SARS-CoV-2
infection occurring at least 7 days after Dose 2 was 66.4% (95% Credible Interval: -
124.8%, 96.3%). In this analysis, only four participants had severe COVID-19 disease
at least 7 days after Dose 2 (1 BNT162b2 group; 3 placebo group). Please refer to the
EUA Review Memo for additional details from that analysis time point.
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Updated efficacy analyses of the secondary efficacy endpoint for prevention of severe
COVID-19 were also evaluated with additional confirmed COVID-19 cases accrued
during blinded placebo-controlled follow-up through March 13, 2021. Vaccine efficacy
against severe COVID-19 is presented in Table 21 for participants without prior SARS-
CoV-2 infection. In the updated analysis, among participants without evidence of prior
infection, the estimated VE against severe COVID-19 disease occurring at least 7 days
after Dose 2 was 95.3% (71.0%, 99.9%) with severe COVID-19 cases in one participaiit
who received BNT162b2 and 21 participants who received placebo. The same numier
of severe cases were reported among participants with or without evidence of prigr.
infection, and the estimated VE was the same (95.3%). These updated analyses-of the
secondary vaccine efficacy based on a larger number of severe cases now show niere
compelling protection against severe COVID-19 disease offered by BNT162b2. Flhe
vaccine recipient who had severe COVID-19 disease met the severe cdse defigition
because oxygen saturation at the COVID-19 illness visit was 93% orroom air. COVID-
19 symptoms began 35 days after Dose 2. The participant was <55'years-of age, not
hospitalized, did not seek further medical care, and did not have¥isk fagtors for severe
disease. Additional details about the severe cases in placeho ¥ecipients are discussed
below, with the all-available efficacy population.

Table 21. Updated Vaccine Efficacy Against Severe COVID-19; Participants Without
Evidence of Prior SARS-CoV-2 Infection, Evaluablg Efficagy Population

BNT162b2 Placebo

(N2=19993) (N2=20118)

Cases Cases

nte nit

Sutveillance Surveillance
Timec Time® Vaccine Efficacy %
Secondary Efficacy Endpoint (n29) (n29) (95% CI)®
First severe COVID-19 occurrence 1 21 95.3
from 7 days after Dose 2 in 6.103 5.971 (71.0, 99.9)

participants without evidence~of (19711) (19741)

prior SARS-CoV-2 infectioh

Source: STN 125742.032 c4593001-508 efficacy tables, Table M, Page 28

Abbreviations: N-binding s §ARS-CeV.-2 nucleoprotein—binding; NAAT = nucleic acid amplification test; SARS-CoV-2 =
severe acute respiratory,Syhdromécoronavirus 2; VE = vaccine efficacy.

Note: Participants who{had no‘sgrological or virological evidence (prior to 7 days after receipt of the last dose) of past
SARS-CoV-2 infection (ie, NZhinding antibody [serum] negative at Visit 1 and SARS-CoV-2 not detected by NAAT [nasal
swab] at Visits 1. ang'2), anthhad negative NAAT (nasal swab) at any unscheduled visit prior to 7 days after Dose 2 were
included in the-analysis¢

2N = numbgenof partie/pants in the specified group.

® n1 = NGmber of participants meeting the endpoint definition.

¢ Totabsurveillance time in 1000 person-years for the given endpoint across all participants within each group at risk for
the endpointTime period for COVID-19 case accrual is from 7 days after Dose 2 to the end of the surveillance period.
hXZ Nuniber of participants at risk for the endpoint.

Confidénee interval (Cl) for VE is derived based on the Clopper and Pearson method adjusted for surveillance time.

Inthe all-available efficacy population, 31 participants had severe COVID-19 disease
after Dose 1 (one subject who received BNT162b2 and 30 participants who received
placebo) (Table 22).
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Table 22. Updated Vaccine Efficacy Against First Occurrence of Severe COVID-19 After
Dose 1, Dose 1 All-Available Efficacy Population

BNT162b2 Placebo
(N2=21909) (N2=21908)
Cases Cases
n1Pt n1°
Surveillance Surveillance
Time® Time® Vaccine Efficacy%
Secondary Efficacy Endpoint (n29 (n29) (95%-C1)®
First severe case occurrence after 1 30 967
Dose 1 8.181 (21385)  8.032 (21316) (863, 99:9)
0 6 100
After Dose 1 to before Dose 2 1.285 (21385)  1.293 (21316) (14:60100.0)
0 1 100
Dose 2 to 7 days after Dose 2 0.403 (21056)  0.402 (20962) (:3763.8, 100.0)
1 23 95.8
27 days after Dose 2 6.493 (21029)  6.337 (20940) (73.9, 99.9)

Source: STN 125742.032 c4591001-508-efficacy tables, Table N, Page 29

Abbreviation: VE = vaccine efficacy.

2 N = number of participants in the specified group.

® n1 = Number of participants meeting the endpoint definition.

¢ Total surveillance time in 1000 person-years for the given endpoint acrogs'@ll participants within each group at risk for
the endpoint. Time period for COVID-19 case accrual is from Dose 1 toghe“end pf\the surveillance period.

4n2 = Number of participants at risk for the endpoint.

¢ Confidence interval (Cl) for VE is derived based on the Clopper and Pearsén*method adjusted for surveillance time.

The 30 placebo recipients who had severe. GOVIDx19 had a mean age of 51 years, with
a range of 19 to 71 years of age. The demagraphics of these 30 participants are as
follows: 17 (56.7%) participants were in‘the yeurger age group, 20 (66.7%) were male,
11 (36.7%) identified as Hispanic or Latinx;\15 (50%) were obese, and 9 (30%) had
other comorbidities that increased the rigk.for severe disease. Ten (33.3%) participants
were on high flow oxygen, 8 (26.7%)wete admitted to the ICU, 2 (6.7%) were on a
ventilator, and 1 participant died with septic shock while hospitalized for severe

COVvID 19.

6.1.11.4 Dropouts and/or DiScontinuations

The number of patticiparits'who dropped out and/or discontinued from the study did not
affect the interpretatign*of the vaccine efficacy outcomes. Refer to Section 6.1.12.7 for
details regarding dropouts and/or discontinuations.

6.1.11:5 Expleratory and Post Hoc Analyses

Séquenejng Data from Centrally Confirmed COVID-19 Cases

Duting the Phase 2/3 portion of Study C4591001 (July 27, 2020, through the data cutoff
date of March 13, 2021), new SARS-CoV-2 variants emerged in geographical regions
where the study was conducted. In a post hoc analysis, whole genome sequencing was
performed for confirmed cases of COVID-19 evaluated for efficacy during the blinded
placebo-controlled follow-up period up to the data cutoff date of March 13, 2021. SARS-
CoV-2 variants of concern identified from COVID-19 cases in this study include B.1.1.7
(Alpha) and B.1.351 (Beta). Representation of identified variants among cases in
vaccine versus placebo recipients did not suggest decreased vaccine effectiveness
against these variants.
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Table 23 below displays the sequence analysis summary for all SARS-CoV-2 lineages
associated with confirmed COVID-19 cases in the BNT162b2 and placebo groups,
including any designated as variants of concern (VOCS) or variants of interest (VOIS),
based on WHO and CDC SARS CoV-2 variant classifications and definitions (World
Health Organization 2021b; CDC 2021g). The designation as “Other” indicates that the

sequenced SARS CoV-2 lineages were not considered VOCs or VOIs.

Table 23. SARS-CoV-2 Variants of Concern or Variants of Interest for the First COVID-19
Occurrence From 7 Days After Dose 2, Blinded Placebo-Controlled Follow-up Period;
Subjects With or Without Evidence of Infection Prior to 7 Days After Dose 2, Evalyable

Efficacy (7 Days) Population

Vaccine Group (as Randomized)

BNT162b2 (30 pg) Placebo Total
SARS-CoV-2 Lineage® (N2=81) (N2=873) (N2=954)
(Location First Identified) n¢(%) n°(%) n°(%)
B.1.1.7 (United Kingdom) 0 303 3(0.3)
B.1.351 (South Africa) 0 9'2.0) 9 (0.9)
B.1.427/B.1.429 (USA) 1(1.2) 23 (2.6) 24 (2.5)
B.1.525 (UK and Nigeria) 0 1@ad) 1(0.1)
B.1.526 (USA) 0 ¥v0.1) 1(0.1)
B.1.616 (France) 0 0 0
B.1.617 (India) 0 0 0
B.1.618 (India) 0 0 0
P.1 (Brazil/Japan) 1(1.2) 1(0.1) 2(0.2)
P.2 (Brazil) 8.(72) 40 (4.6) 46 (4.8)
P.3 (Philippines) 0 0 0
Other 66 (8105) 755 (86.5) 821 (86.1)
Unknown? 7X8.6) 33 (3.8) 40 (4.2)
Not sequenced 0 8 (0.9) 8 (0.8)

Source: STN 125742.6 c4591001-sequencing-fepert.pdf, Table 1, page 11.
Abbreviation: SARS-CoV-2 = severe agcuyte“espiratory syndrome coronavirus 2.

2. N = number of subjects with first COWD-19 occlrrence. This value is the denominator for the percentage calculations.

®. Based on PANGO lineages (cov-lineéages.org).
€. n = Number of subjects with the'specified Tharacteristic.
4. Include indeterminate result &id not ghantifiable samples.

Reviewer Comment: he updated efficacy analyses were done prior to the

emergenceqof the Bi1.617.2 (Delta) variant in the US.

Updatedyaccine-Efficacy Against Severe COVID-19, CDC definition

The Applicant’‘conducted an additional updated analysis of vaccine efficacy against

seyefe cases of COVID-19 using the CDC definition of severe COVID-19

(hospitalization, admission to the ICU, intubation or mechanical ventilation, or death),
baséd on confirmed COVID-19 cases accrued during blinded placebo-controlled follow-
upthrough March 13, 2021. Among participants without evidence of SARS-CoV-2
infection prior to 7 days after Dose 2, the estimated VE against CDC-defined severe
COVID-19 occurring at least 7 days after Dose 2 was 100.0% (2-sided 95% CI. 88.1%,
100.0%), with 0 and 31 cases in the BNT162b2 and placebo groups, respectively. This
additional analysis further supports the conclusion that BNT162b2 offers protection

against severe COVID-19 disease.
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6.1.12 Safety Analyses

The Phase 2/3 safety data presented in this section are categorized in following time
periods:

1. Blinded placebo-controlled period: Dose 1 to 1 month after Dose 2 and to unblinding
date:

e Participants with up to ~6 months after Dose 2 (N=43,847; BNT162b2 group
N=21,926 and placebo group N=21,921).

e Solicited local ARs and systemic AEs were assessed during this time period from
a subset of participants.

2. Open-label observational period: from time of unblinding to data cutoff.date:

e Participants originally randomized to BNT162b2 (N=20,309)

e Participants originally randomized to placebo who then received BNF¥162b2
(N=19,525)

e Participants originally randomized to placebo who had_cohfirmedCOVID-19
then received BNT162b2 (N=852)

e Only unsolicited AEs (AEs, SAEs and adverse events of special interest
[AESIs]) were assessed during this time period.

3. Cumulative follow-up from Dose 1 to at least 6 mgnths after Dose 2:

e Participants originally randomized to BNT162b2 (inclusive of blinded data and
open-label data through the March 13, 2021 data cutoff). (Total N=12,006: 16-55
years of age/younger age group [N =6;666] and >55 years of age/older age
group [N =5,340]).

Reviewer Comment: InterpretatiQn of safety data from the open-label observational
period are limited because theré&was-no longer a study group for safety
comparisons in the unblindedportiap ‘of the study. Additionally, 839 of the initial
randomized placebo recipients (610 in the younger age group and 229 in the older
age group) either opted\not toreceive vaccine after unblinding or had not had the
opportunity to receivé. BNT162b2 at the time of the March 13, 2021 data cutoff.

Participants with chxonic,stable HIV infection were excluded from the general safety
population analySes afd are summarized in a separate analysis (see Section 9.1.6 of
this memo).

6.1.12. 1. Methads
Please-see Section 6.1.7.

6.1 12°:2.0verview of Adverse Events

Overview of adverse events

Table 24 below presents an overview of immediate unsolicited adverse events and
solicited local reactions and systemic adverse events in the safety population. Table 25
below presents an overview of participants reporting at least 1 unsolicited adverse
event during the blinded placebo-controlled time period.

In the blinded placebo-controlled time period, the most frequently reported solicited

adverse reactions in all age groups included injection site pain, fatigue, headache,
muscle pain, and chills. Additionally, unsolicited ARs reported at higher frequency by
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the BNT162b2 group than the placebo group among participants not included in the
reactogenicity subset were consistent with local and systemic adverse reactions
adverse reactions solicited among patrticipants in the reactogenicity subset.

Table 24. Immediate and Solicited Local Reactions and Systemic Adverse Events,
Participants 16 Years of Age and Older, Safety Population

BNT162b2 Placebe

Event n2/NP (%) n3/N® (%)
Immediate unsolicited AE within 30 minutes
after vaccination

Dose 1 105/21926 (0.5) 812191 (0:4)

Dose 2 71/21571 (0.3) 54/21549\0.3)
Solicited local reaction within 7 days

Dose 1 3877/4907 (79.0) 639/4897 (13.0)

Dose 2 3351/4542 (73.8) 4838/4517 (10.7)
Solicited systemic AE within 7 days

Dose 1 2963/4907 (60.4) 2308/4897 (47.1)

Dose 2 3237/4542 (7X3) 1542/4517 (34.1)

Source: STN 125742.0.37 c4591001-508-safety-tables.pdf, Table P, page 12.

Note: MedDRA (v23.1) coding dictionary applied.

Note: Immediate AE refers to an AE reported in the 30-minute observation gé€yiod aftet vaccination.

#n = Number of subjects reporting at least 1 occurrence of the specified gvent category.

®N: number of participants in the specified age group in the reactogenigity’ subset.of the safety population with data
available for the adverse event. .

Table 25. Unsolicited Adverse Events, Blinded\Placebo-controlled Follow-up Period,
Participants 16 Years of Age and Older, Saféety Population

BNT162b2 ~BNT162H2 BNT162b2 Placebo Placebo Placebo
16-55 Year§)" >55 Years Total 16-55 Years >55 Years Total
(N2=12995) (N2=8931) (N2=21926) (N2=13026) (N2=8895) (N2=21921)
Adverse Event R2(%) n® (%) n® (%) n® (%) n® (%) n® (%)
Dose 1through 1 Month
after Dose 2
Any unsolicited AE 4233 2384 6617 1871 1177 3048
(32.6) (26.7) (30.2) (14.4) (13.2) (13.9)
Unsolicited non-seriguSCAE 4207 2350 6557 1855 1141 2996
(32.4) (26.3) (29.9) (14.2) (12.8) (13.7)
SAEs 52 75 127 49 67 116
(0.4 (0.8) (0.6) (0.4 (0.8) (0.5
Withdrawakdue te 19 13 32 20 16 36
unsolicitedAE (0.1) (0.1) (0.1 (0.2 (0.2 (0.2
Death 0 3 3 2 3 5
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
Dose 1 tocutoff date or
participant unblinding
(whichever is earlier)
AnYy unsolicited AE 4396 2551 6947 2136 1432 3568
(33.8) (28.6) (31.7) (16.4) (16.1) (16.3)
Unsolicited non-serious AE 4347 2471 6818 2086 1347 3433
(33.5) (27.7) (31.2) (16.0) (15.1) (15.7)
SAE 103 (0.8) 165 268 117 151 268
(1.8) (1.2) (0.9 (1.7) (1.2)
Withdrawal due to 22 (0.2) 23 45 28 23 51
unsolicited AE (0.3 (0.21) (0.2 (0.3) (0.2
Death 3 12 15 4 10 14
(0.0) (0.1) (0.1 (0.0) (0.1) (0.1)
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Source: STN 125742.0, amendment 66. Response to IR.

N = number of subjects in the specified group. This value is the denominator for the percentage calculations.

n = Number of subjects reporting at least 1 occurrence of the specified event category. For "any event," n = number of
subjects reporting at least 1 occurrence of any event.

Cutoff date: March 13, 2021; unblinding date varied depending on subject contact date for unblinding.

Immediate AEs

The frequency of immediate AEs (defined as events occurring within the first 30
minutes following any dose) reported in the vaccine group was 0.5% after Dose 1 ang
0.3% after Dose 2 and were mainly consistent with solicited reactogenicity events. ‘i
both study groups, the most frequently reported immediate AE was injection site.pain
(BNT162b2 vaccine 0.3%, placebo 0.2%). For both study groups, no participapt
reported an immediate allergic reaction that was considered by the study investigator to
be related to vaccination or to the saline placebo.

Reviewer Comment: FDA agrees with the study investigators’ asseéssment.

Anaphylaxis

No anaphylactic reactions to BNT162b2 were reported through theleutoff date of March
13, 2021. During the open-label observational follow-up péfiod fofstudy C4591001,
among participants 216 years of age, 1 participant whodeceived BNT162b2 as Dose 3
(crossover vaccination as subject was originally randemizedto placebo) experienced an
SAE of anaphylactoid reaction, which was assesSed asgelated to study vaccine. The
subject, a female adolescent with a medical history significant for multiple allergies
since infancy reported that 2 days after receiving BNT162b2, the appearance of hives
on her left arm (deltoid). Approximately 24-minutes’ after the appearance of the hives
she self-administered an epinephrine pés’'(persenal medication given the history of
anaphylaxis to multiple allergens). Six-minutes after injection, the subject experienced
shortness of breath. Hives and shorthess of breath resolved within 10 and 30 minutes,
respectively, of epinephrine treatment{ Fhe subject did not seek additional medical
attention. As a result of the anaphytactoid reaction, the subject was permanently
withdrawn from the study (EDA 2021b).

During the blinded placebo<controlled follow-up period, three SAEs involving allergic
reactions were reported, among three participants 216 years of age (previously reported
at November 14,2020 tutoff date). A review of the temporal relationship to vaccination
and alternate’incitingJetiology does not support the administration of BNT162b as the
causative@gent

e Anaphylactic reaction following a bee sting in a BNT162b2 recipient (8 days after

Dose 2)

o, ZDrug-hiypersensitivity to an antibiotic in a BNT162b2 recipient (9 days after Dose 2)
« Anmaphylactic shock due to an ant bite in a placebo recipient (18 days after Dose 2).

Soficited local reactions and systemic adverse events

Solicited Local Reactions

For each age group in the reactogenicity subset (younger: 16-55 years, older: >55
years) and overall (16 years and older), the median onset of solicited local reactions in
the vaccine group was 0 (day of vaccination) to 2 days after either dose and solicited
reactions lasted a median duration between 1 and 2 days.

For both age groups, injection site pain was the most frequent solicited local adverse
reaction. After Dose 2, the younger age group reported any pain more frequently than

58



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD

STN:125742

the older age group (78.3% vs 66.1%) and also pain characterized as moderate (29.4%
vs. 18.7%); a similar pattern was observed after Dose 1. Injection site redness and
swelling after each dose were generally similar for both age groups.

Table 26 and Table 27 present the frequency and severity of reported solicited local

reactions within 7 days following each dose of BNT162b2 and placebo in the subset of
participants 16 55 years of age, and older than 55 years of age, respectively, included
in the safety population who were monitored for reactogenicity with an electronic diafy

Subgroup analyses by age

Table 26. Frequency of Solicited Local Reactions, by Maximum Severity, Within 7 Bays
After Each Dose, Participants 16 Through 55 Years of Age, Reactogenicity Subse€t of the

Safety Population*

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2=2899 N2=2908 N*=2682 N2=2684
n® (%) n® (%) n(%) n® (%)

Redness®
Any (>2.0 cm) 156 (5.4) 28 (1.0) 151 (5.6) 18 (0.7)
Mild 113 (3.9) 19 (0@ 90 (3.4) 12 (0.4)
Moderate 36 (1.2) 60@2) 50 (1.9) 6 (0.2)
Severe 7(0.2) 3%0.1) 11 (0.4) 0

Swelling®
Any (>2.0 cm) 184 (6.3) 16)(0.6) 183 (6.8) 5(0.2)
Mild 124 (4.3) 6 (0.2 110 (4.2) 3(0.1)
Moderate 54 (1.9) 8 (0.3) 66 (2.5) 2(0.2)
Severe 6 £02) 2(0.1) 7(0.3) 0

Pain at the injection site®

Any 2426483.7) 414 (14.2) 2101 (78.3) 312 (11.6)
Mild 1464 (56,5) 391 (13.4) 1274 (47.5) 284 (10.6)
Moderate 923431.8) 20 (0.7) 788 (29.4) 28 (1.0)
Severe 39 (1.3) 3(0.2) 39 (1.5) 0

Source: STN 125742.0 c459¥001-interim-mth6-report-body.pdf, Table 14.68, pages 531-532.
Reactions were collectedin\the el€ettonic diary (e-diary) from Day 1 to Day 7 after vaccination.
No Grade 4 solicited |ocal reactions were reported in participants 16 through 55 years of age.

* Randomized parti¢'pants in'the safety analysis population who received at least 1 dose of the study intervention.

a. N = Number of(participats’reporting at least 1 yes or no response for the specified reaction after the specified dose.

b.n = Number.ef\participants with the specified reaction.

c. Mild: 2.0.16,55.0 emNVModerate: 5.0 to <10.0 cm; Severe: >10.0 cm.

d. Mild: dees not.interfere with activity; Moderate: interferes with activity; Severe: prevents daily activity.

Table 27-Frequency of Local Reactions, by Maximum Severity, Within 7 Days After Each
Dose,Participants Older Than 55 Years of Age, Reactogenicity Subset of the Safety

Popdtation*
BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2=2008 N2=1989 N2=1860 N2=1833
n° (%) n® (%) n® (%) n® (%)

Redness®

Any (>2.0 cm) 106 (5.3) 20 (1.0 133 (7.2) 14 (0.8)
Mild 71 (3.5) 13(0.7) 65 (3.5) 10 (0.5)
Moderate 30 (1.5 5(0.3) 58 (3.1) 3(0.2)
Severe 5(0.2) 2(0.1) 10 (0.5) 1(0.1)
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BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2=2008 N2=1989 N2=1860 N2=1833
n° (%) n® (%) n® (%) n® (%)
Swelling®

Any (>2.0 cm) 141 (7.0) 23 (1.2) 145 (7.8) 13 (0.7)
Mild 87 (4.3) 11 (0.6) 80 (4.3) 5(0.3)
Moderate 52 (2.6) 12 (0.6) 61 (3.3) 7 (0.4)
Severe 2(0.1) 0(0.0) 4(0.2) 10X

Pain at the injection site®
Any (>2.0 cm) 1408 (70.1) 185 (9.3) 1230 (66.1) 1437(7.8)
Mild 1108 (55.2) 177 (8.9) 873 (46.9) ¥38 (F\5)
Moderate 296 (14.7) 8 (0.4) 347 (18.7) 5%0.3)
Severe 4(0.2) 0(0.0) 10 (0.5) 0 (0.0)

Source: STN 125742.0 c4591001-interim-mth6-report-body.pdf, Table 14.68, pages 532-534

Reactions were collected in the electronic diary (e-diary) from Day 1 to Day 7 after vaccination’

No Grade 4 solicited local reactions were reported in participants 16 through 55 years of age.

* Randomized participants in the safety analysis population who received at least 1 dose/of the study intervention.

a. N = Number of participants reporting at least 1 yes or no response for the specifiethreactien,after the specified dose.
b.n = Number of participants with the specified reaction.

c. Mild: 2.0 to 5.0 cm; Moderate: 5.0 to <10.0 cm; Severe: >10.0 cm.

d. Mild: does not interfere with activity; Moderate: interferes with activity; Se@ere: preyents daily activity.

Solicited Systemic Reactions

For each age group in the reactogenicity subset\(younger: 16-55 years, older: >55
years) and overall (16 years and older), the médiannset of solicited systemic AEs in
the vaccine group in general was 1 to 2 days aftereither dose, and solicited systemic
AEs lasted a median duration of 1 day.

The frequencies of any and severecsplicited Systemic AEs were higher in the younger
than the older age groups. Withinndachcage group, the frequencies of any and severe
systemic AEs were higher afterdDose’2 than Dose 1, except for diarrhea, which was
generally similar regardless of dosé. For both age groups, fatigue, headache and
new/worsened muscle paifr were,most common.

Subgroup analysesby age

Table 28 and Taple'29present the frequencies and severities of reported solicited
systemic reactjahs within 7 days following each dose of BNT162b2 and placebo in the
subset of pafticipaqis 16-55 years of age, and >55 years of age, respectively, included
in the safety poepulation who were monitored for reactogenicity with an electronic diary.

Table 28~Frequency of Solicited Systemic Reactions, by Maximum Severity, Within
¥Days After Each Dose, Participants 16 Through 55 Years of Age, Reactogenicity Subset
ofthe’Safety Population*

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2 =2899 N2=2908 N2 =2682 N2=2684
n® (%) n® (%) n® (%) n® (%)

Fever
238.0°C 119 (4.1) 25 (0.9) 440 (16.4) 11 (0.4)
238.0°C to 38.4°C 86 (3.0) 16 (0.6) 254 (9.5) 5(0.2)
>38.4°C to 38.9°C 25 (0.9) 5(0.2) 146 (5.4) 4(0.1)
>38.9°C to 40.0°C 8 (0.3) 4(0.1) 39 (1.5 2(0.2)
>40.0°C 0 (0.0) 0 (0.0) 1(0.0) 0 (0.0)
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BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2=2899 N2=2908 N2=2682 N2=2684
n® (%) n® (%) n® (%) n® (%)
Fatigue®
Any 1431 (49.4) 960 (33.0) 1649 (61.5) 614 (22.9)
Mild 760 (26.2) 570 (19.6) 558 (20.8) 317 (11.8)
Moderate 630 (21.7) 372 (12.8) 949 (35.4) 283 (10.5)
Severe 41 (1.4) 18 (0.6) 142 (5.3) 14 (0:5)
Headache®
Any 1262 (43.5) 975 (33.5) 1448 (54.0) 652.(24.3)
Mild 785 (27.1) 633 (21.8) 699 (26.1) 404 (15\1)
Moderate 444 (15.3) 318 (10.9) 658 (24.5) 230(8.6)
Severe 33 (1.1) 24 (0.8) 91 (3.4) 18 (0.7)
Chills®
Any 479 (16.5) 199 (6.8) 1015 (37-8) 114 (4.2)
Mild 338 (11.7) 148 (5.1) 470(17.8) 89 (3.3)
Moderate 126 (4.3) 49 (1.7) 469 (125) 23 (0.9)
Severe 15 (0.5) 2(0.1) 69((2.6) 2(0.1)
Vomiting®
Any 34 (1.2 36 (1.2 58 (2.2) 30 (1.1)
Mild 29 (1.0 302.0) 42 (1.6) 20 (0.7)
Moderate 5(0.2) 5(0.2) 12 (0.4) 10 (0.4)
Severe 0 (0.0) 1 (800) 4(0.1) 0(0.0)
Diarrhea®
Any 309 (10.7) 323/(11.1) 269 (10.0) 205 (7.6)
Mild 251 (88 264 (9.1) 219 (8.2) 169 (6.3)
Moderate 55+1.9) 58 (2.0) 44 (1.6) 35(1.3)
Severe 370.1) 1(0.0) 6 (0.2) 1(0.0)
New or worsened muscle pain®
Any 664 (22.9) 329 (11.3) 1055 (39.3) 237 (8.8)
Mild 3534{12.2) 231 (7.9) 441 (16.4) 150 (5.6)
Moderate 296 (10.2) 96 (3.3) 552 (20.6) 84 (3.1)
Severe 15 (0.5) 2(0.1) 62 (2.3) 3(0.1)
New or worsened joint paing
Any 342 (11.8) 168 (5.8) 638 (23.8) 147 (5.5)
Mild 200 (6.9) 112 (3.9) 291 (10.9) 82 (3.1)
Moderate 137 (4.7) 55 (1.9) 320 (11.9) 61 (2.3)
Séyvere 5(0.2) 1(0.0) 27 (1.0 4(0.1)
Use, of-antipyretic or pain 805(27.8) 398 (13.7) 1213 (45.2) 320 (11.9)

medjeation?

Seuite: STN,425742.0 c4591001-interim-mth6-report-body.pdf, Table 14.75, pages 553-557.
Reactiopsyand use of antipyretic or pain medication were collected in the electronic diary (e-diary) from Day 1 to Day 7

after gagh dose.

N¢@ Grade 4 solicited systemic reactions were reported in participants 16 through 55 years of age.

* Randomized participants in the safety analysis population who received at least 1 dose of the study intervention.
a. N = Number of participants reporting at least 1 yes or no response for the specified reaction after the specified dose.

b. n = Number of participants with the specified reaction.

c. Mild: does not interfere with activity; Moderate: some interference with activity; Severe: prevents daily activity.
d. Mild: 1 to 2 times in 24 hours; Moderate: >2 times in 24 hours; Severe: requires intravenous hydration.
e. Mild: 2 to 3 loose stools in 24 hours; Moderate: 4 to 5 loose stools in 24 hours; Severe: 6 or more loose stools in 24

hours.

f. Severity was not collected for use of antipyretic or pain medication.
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Table 29. Frequency of Solicited Systemic Reactions, by Maximum Severity, Within 7
Days After Each Dose, Participants Older than 55 Years of Age, Reactogenicity Subset of

the Safety Population*

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N&=2008 N&=1989 N&=1860 N2=1833
n® (%) n® (%) n® (%) n® (%)
Fever
>38.0°C 26 (1.3) 8 (0.4) 219 (11.8) 4(0:2)
>38.0°C to 38.4°C 23 (1.1) 3(0.2) 158 (8.5) 210.1)
>38.4°C to 38.9°C 2(0.1) 3(0.2) 54 (2.9) 10D
>38.9°C to 40.0°C 1(0.0) 2(0.1) 7 (0.4) 140.1)
>40.0°C 0 (0.0) 0 (0.0) 0 (0.0 0°(0.0)
Fatigue®
Any 677 (33.7) 447 (22.5) 949 (5140) 306 (16.7)
Mild 415 (20.7) 281 (14.1) 391421.0) 183 (10.0)
Moderate 259 (12.9) 163 (8.2) 497" (26.7 121 (6.6)
Severe 3(0.1) 3(0.2) 6043:2) 2(0.1)
Grade 4 0 0 210.1) 0
Headache®
Any 503 (25.0) 363 (18.3) 733 (39.4) 259 (14.1)
Mild 381 (19.0) 267 (13¥4) 464 (24.9) 189 (10.3)
Moderate 120 (6.0) 93 (4.7) 256 (13.8) 65 (3.5)
Severe 2(0.1) 3.(0) 13 (0.7) 5(0.3)
Chills®
Any 130 (6.5) 689'(3.5) 435 (23.4) 57 (3.1)
Mild 102 (5.1) 49 (2.5) 229 (12.3) 45 (2.5)
Moderate 28 (::4) 19 (1.0) 185 (9.9) 12 (0.7)
Severe 0 1(0.1) 21 (1.1) 0
Vomiting®
Any 10 (@5) 9(0.5) 13 (0.7) 5(0.3)
Mild 9:0.4) 9(0.5) 10 (0.5) 5(0.3)
Moderate 1 (0.0) 0 1(0.1) 0
Severe 0 0 2(0.1) 0
Diarrhea®
Any 168 (8.4) 130 (6.5) 152 (8.2) 102 (5.6)
Mild 137 (6.8) 109 (5.5) 125 (6.7) 76 (4.1)
Moderate 27 (1.3) 20 (1.0 25 (1.3) 22 (1.2)
Severe 4(0.2) 1(0.1) 2(0.1) 4(0.2)
New ofworsened muscle pain®
Any 274 (13.6) 165 (8.3) 537 (28.9) 99 (5.4)
Mild 183 (9.1) 111 (5.6) 229 (12.3) 65 (3.5)
Moderate 90 (4.5) 51 (2.6) 288 (15.5) 33(1.8)
Severe 1(0.0) 3(0.2) 20 (1.1) 1(0.1)
Neéw or worsened joint pain®
Any 175 (8.7) 124 (6.2) 353 (19.0) 72 (3.9)
Mild 119 (5.9) 78 (3.9) 183 (9.8) 44 (2.4)
Moderate 53 (2.6) 45 (2.3) 161 (8.7) 27 (1.5)
Severe 3(0.1) 1(0.1) 9 (0.5) 1(0.1)
Use of antipyretic or 382 (19.0) 224 (11.3) 688 (37.0) 170 (9.3)

pain medication’

Source: STN 125742.0 c4591001-interim-mth6-report-body.pdf, Table 14.75, pages 557-562.
Reactions and use of antipyretic or pain medication were collected in the electronic diary (e-diary) from Day 1 to Day 7

after each dose.

The only Grade 4 solicited systemic reaction reported in participants >55 years of age was fatigue.

62



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD
STN:125742

* Randomized participants in the safety analysis population who received at least 1 dose of the study intervention.

a. N = Number of participants reporting at least 1 yes or no response for the specified reaction after the specified dose.
b. n = Number of participants with the specified reaction.

c. Mild: does not interfere with activity; Moderate: some interference with activity; Severe: prevents daily activity.

d. Mild: 1 to 2 times in 24 hours; Moderate: >2 times in 24 hours; Severe: requires intravenous hydration.

e. Mild: 2 to 3 loose stools in 24 hours; Moderate: 4 to 5 loose stools in 24 hours; Severe: 6 or more loose stools in 24
hours.

f. Severity was not collected for use of antipyretic or pain medication.

Unsolicited (non-serious and serious) AEs
Non-serious unsolicited AEs

Dose 1 through 1 month after Dose 2

A higher frequency of unsolicited, non-serious adverse events was repaqrted in the
vaccine group (29.9%) compared to placebo group (13.7%). These exCess AES in the
vaccine group were primarily attributed to local reactions and syste@c adverse events
reported during the first 7 days following vaccination in participants’not.enrolled in the
reactogenicity subset and are consistent with solicited reactiaisfevents’reported by
reactogenicity subset participants. Table 30 below presentsunsaolicited adverse events
reported by at least 1% of participants in any treatment group {ar;ithe safety population,
with the total number of events reported, in addition toxthe number of events that were
graded as severe.

Table 30. Frequency of Any and Severe Unsolicited Adverse Events Occurring in 21% of
Participants in Any Treatment Group From Dgse 1 te’l'Month After Dose 2, Safety
Population

BNT162b2 Placebo
(N=21926) (N=21921)
System Organ Class Any n (%) Any n (%)
Preferred Term Severe n (%) Severe n (%)
Gastrointestinal disorders
. 248 (1.1) 188 (0.9)
Diarrhea 4 (<0.1) 5 (<0.1)
274 (1.2) 87 (0.4)
Nausea 1 (<0.1) 2 (<0.1)
General disorders-and administration site conditions
. 1365 (6.2) 120 (0.5)
Chills 18 (0.1) 0
. 1463 (6.7) 379 (1.7)
Fatigug 24 (0.1) 2 (<0.1)
Injection @ite pain 2915 (13.3) 397 (L8)
19 (0.1) 0 (<0.1)
. 628 (2.9) 61 (0.3)
P 9 (<0.1) 0
. 1517 (6.9) 77 (0.4)
Pyrexia 38 (0.2) 1(<0.1)
Musculoskeletal and connective tissue disorders
. 268 (1.2) 102 (0.5)
Arthralgia 4 (<0.1) 6 (<0.1)
. 1239 (5.7) 168 (0.8)
Myalgia 21 (0.1) 3 (<0.1)

63



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD

STN:125742

BNT162b2 Placebo

(N=21926) (N=21921)

System Organ Class Any n (%) Any n (%)

Preferred Term Severe n (%) Severe n (%)
Nervous system disorders

1339 (6.1) 424 (1.9)

Headache 25 (0.1) 10 (<0.1)

Source: STN 125742.037 c4591001-508-safety tables, Table R, Page 18

MedDRA v23.1 coding dictionary applied.

Adverse events in any PT = at least one adverse event experienced (regardless of the MedDRA Preferred Term)
%: n/N. n = number of participants reporting at least 1 occurrence of the specified event.

of any event. N = number of participants in the specified group. This value is the denominator for the pergeqgtage
calculations.

Data analysis cutoff date: March 13, 2021

Unsolicited AEs of clinical interest (serious and non-serious)

FDA independently conducted Standardised MedDRA Queries ($MQs).using FDA-
developed software to evaluate for constellations of unsolicited“adverse event Preferred
Terms that could represent various diseases and conditions; Including but not limited to
allergic, neurologic, inflammatory, and autoimmune conditions were queried to evaluate
the occurrence of unsolicited events in the vaccine andptacelo groups during the
various follow-up periods (blinded, placebo-controlled:and open label).

Dose 1 to 1 month after Dose 2

The SMQs conducted on the Phase 2/3 safetyrpopulation from Dose 1 to 1 month after
Dose 2 revealed a slight numerical imbalance ofadverse events potentially
representing allergic reactions, with mare-participants reporting hypersensitivity-related
adverse events in the vaccine group«(272 pasticipants [1.1%] reporting 234 events)
compared with the placebo group™ (225 patticipants [0.9%] reporting 190 events).
Review of the hypersensitivity-relatedevents indicates that most events were classified
as skin or subcutaneous dis@tders with a slightly increased incidence in the vaccine
group when compared to _the placebo group of 152 and 123 events, respectively. Rash
was the most commonly noted:-skin finding with 60 events in the vaccine group and 46
events in the placehazgroupiNo imbalances between treatment groups were evident for
any of the other SM&s evatuated.

Reports of lymphadenopathy were imbalanced with notably more cases in the vaccine
group (83~0ne ofwhich was serious) vs. the placebo group (7). The majority of events
were mildor mioderate, with 3 severe events reported, all in the BNT162b2 group. The
median-onsetof lymphadenopathy following BNT162b2 was 5.5 days for Dose 1, with a
sherter median onset of 2 days following Dose 2 of BNT162b2. Median duration of
lymphadenopathy was 5.5 days in the BNT162b2 group.

Dese 1 to data cutoff date or participant’s unblinding date (whichever was earlier)

The previously noted imbalances between the vaccine and the placebo group for
hypersensitivity-related adverse events and lymphadenopathy remained evident, as
described above. Notable findings regarding other AEs of clinical interest reported
during blinded, placebo-controlled follow-up are summarized below. Very small
numerical imbalances between the vaccine and placebo groups for Optic neuritis (2
vaccine vs. 0 placebo) and Encephalopathy (2 vaccine vs. 0 placebo) involved adverse
events that were not assessed as related to BNT162b2 by the investigator, and FDA
review of the details of these adverse events did not identify a basis to conclude a
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causal relationship. Otherwise, no imbalances in non-serious unsolicited AEs between
treatment groups were evident for any of the other SMQs evaluated.

AEs of clinical interest

» Cardiac Disorders
The overall occurrence of cardiac disorders was numerically greater in the
BNT162b2 vaccine group when compared to the placebo group (87 to 78,
respectively), but for both groups the numbers represented an occurrence rate-of
0.4%, with more participants in the older age groups (>55 years of age) repotting
cardiac disorders compared with the younger age groups. Within each age grodp,
rates of cardiac disorders were similar between the BNT162b2 vacciné group.@nd
placebo group, with the exception of tachycardia, which occurred mbre freguently in
the younger age group subjects who received BNT162b2. See AgpendiX B for a list
of cardiac disorders that occurred from Dose 1 to date of unblinding among Phase
2/3 participants 16 years of age and older.

» Bell’s Palsy
Bell's palsy (facial paralysis) was reported by 4 participantsin the BNT162b2 group
and 2 participants in the placebo group. Onset offacialparalysis was Day 37 after
Dose 1 (participant did not receive Dose 2) and’Days:3, 9, and 48 after Dose 2. In
the placebo group, the onset of facial paralysis wag;Day 32 and Day 102.

» Deafness
A total of 11 cases (6 in the BNT16202 greup and 5 in the placebo group) were
reported that included the followipig)prefepred terms associated with deafness:
deafness, deafness unilateral;-deafngss neurosensory, hypoacusis and sudden
hearing loss. The toxicity grades wére mostly mild (4 in the BNT162b2 group and 2
in placebo) or moderate (NN the BNT162b2 group and 3 in placebo), with one
being severe (BNT162b2 gredp). For BNT162b2 recipients, the age range was 43-
65 years of age, with'ane evént occurring 19 days after Dose 1 and onset ranging
from 1-55 days after’' Dase2. Two of the reported events were considered by
investigators as\possifly related to BNT162b2:
¢ Onefemaléparticipant >55 years of age reported unilateral deafness which
oceurred 19 days after Dose 1 and resolved 9 days later. The participant
was diseontinued from study intervention and remained in the study for
safety evaluation.
¢« One female participant 16-55 years of age reported unilateral deafness and
dizziness which occurred 1 day after Dose 2, which was ongoing at the time
of the data cutoff.
Onie report of sudden unilateral neurosensory deafness was still ongoing at the time
of the data cutoff and occurred in a BNT162b2 recipient 55 days after Dose 2. The
event was considered unlikely to be related to the study intervention by the
investigator, and FDA agrees with this assessment.

» Deep Vein Thrombosis (DVT) and Other Venous Thromboembolic Events
One BNT162b2 recipient and one placebo recipient reported DVT characterized as
non-serious AEs. The BNT162b2 recipient developed a DVT in the leg 14 days after
Dose 2, which resolved after 6 days and was assessed by the study investigator as
unrelated to vaccination; no hematologic results or medical intervention details were
provided. The placebo recipient developed a DVT in the leg 85 days after placebo
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Dose 2 that resolved after 1 day and was attributed by the study investigator to
metabolic causes. No further information was provided.

During the blinded placebo-controlled follow-up period, two subjects who received
BNT162b2 experienced venous thromboembolic events following Dose 2
(coagulopathy at 150 days and ophthalmic vein thrombosis at 70 days after the last
vaccination). No similar events were observed in the placebo cohort. Neither event
was temporally related to vaccination; both events were considered not related-tQ
vaccination by FDA.

None of the above events were associated with thrombocytopenia per the
Applicant.

» Guillain-Barre syndrome
One male placebo recipient (baseline SARS-CoV-2 negative) &55 years of age
reported the occurrence of Guillain-Barre syndrome, whichwas considered a SAE
and ongoing at the data cutoff. No vaccine recipients reported-AES consistent with
Guillain-Barre syndrome.

Open-label observational follow-up: from participantatablinding to the March 13, 2021
data cutoff

In independent FDA analyses of SMQs of non-seriouszAESs occurring in the unblinded
follow-up period, there were no notable patteths of.Specific categories of AEs that would
suggest a causal relationship to BNT162b2.

Original BNT162b2 recipients

Overall, 20,309 original BNT162b2 ‘ecipi€nts were followed after unblinding. Of these,
243 (1.2%) participants reported any,aéverse event; 20 (0.1%) participants had at least
1 occurrence of an event thatwas gonsidered related to the vaccine, and 43 (0.2%)
participants had at least 1.occurrénce of an event that was graded as severe.

Overall, the rates of AEs inall*System Organ Classes (SOCSs) after the unblinding date
decreased or remained sinilar to those in the blinded placebo-controlled period. The
most commonly.feported events occurred in the SOC of Injury, poisoning and
procedural cofplications with 40 (0.2%) participants reporting at least 1 event, and the
Preferred Term (RP Fall had the highest number of participants (n=10). The SOC of
Vascular disarders was reported by 23 (0.1%) participants, with the PT Hypertension
having+the highest number of participants (n=17).

Ofthe 20 participants who reported at least 1 event considered related to the vaccine,
the @vents were similar to reactogenicity events, reflecting AEs within 7 days of
vagccination (n=3 participants) or events reported more than 7 days from vaccination
indicating either recurrent or prolonged reactogenicity symptoms. Note that one
participant can report multiple events.

The most common SOCs and PTs are listed below:

e 13 participants reported at least 1 event in the SOC General disorders and
administration site conditions: Injection site pain (7), Fatigue (6), Chills (3), Pain,
and Pyrexia (2 each) and 1 reported Injection site swelling.

e 6 participants reported at least 1 event in the SOC Nervous system disorders:
Headache (5), Dizziness (2) and 1 reported Dysgeusia (altered/impaired taste).
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e 4 participants reported at least 1 event in the SOC Musculoskeletal and connective
tissue disorders: Myalgia (2) and 1 participant each reported Back pain and Pain in
extremity.

Placebo recipients who were unblinded and received BNT162b2

Overall, 19,525 original placebo participants were unblinded and received BNT162b2.
The number of participants reporting any AE and at least 1 related AE were
4,885/19,525 (2.5%) and 4,508/19,525 (2.3%), respectively. The number of participabis
reporting severe AEs was 142/19,525 (0.1%).

The comparison to participants randomized to BNT162b2 from Dose 1 to the_unblinding
date shows that the number of participants who reported any AE, at least Lrelated AE
and severe AE for participants who originally received placebo and theqveceived
BNT162b2 are slightly greater (4,885/19,525 [2.5%], 4,508/19,525 [23%], ¥42/19,525
[0.1%)]) than the frequencies (6,947/21,926 [3.2%], 5,246/21,926 [2)4%]~356/21,926
[0.2%)]) for participants who originally were randomized to BNA162b2, ‘respectively.

Immediate adverse events after either BNT162b2 dose (RDase 3-004, for original
placebo recipients), were low in frequency (0.6%) Mostiimmediate AEs after BNT162b2
were primarily injection site reactions, with injection sité paifi~(0.4%) most frequently
reported. Additionally, the following other immediatéAEs‘were assessed as related to
the study intervention:

e 1 participant in the younger age group reported.2\immediate AEs of edema mouth
and tongue edema (both mild in severity) afteryDose 4. The AE of tongue edema
resolved the same day and the AE .of‘€depia mouth resolved the following day.

e 1 participant in the younger age greup reported an immediate AE of hypoesthesia
oral (mild in severity) after D@Se-3 and.resolved the same day.

e 1 participant in the youngerzage grodp reported 3 immediate AEs of swelling face,
allergy to vaccine, and fldshing@fter Dose 3, which were all were moderate in
severity. All 3 AEs res@lved the’following day. The participant also reported nausea
and urticaria (hives-abdonyen) (both mild in severity) on the same day but were not
immediate. The AE0f pausea resolved the same day and the AE of urticaria
resolved the fellowingzday.

o 1 participantin the older age group reported an immediate AE of urticaria (hive on
back of neck; moderate in severity) after Dose 4 and was ongoing at the time of the
data cutoff date:

FDA agrees with the investigator assessments of relatedness to the study interventions

listedh.for the tour participants above.

Bell’'s Palsy

Thiee female participants, all <55 years of age, who originally received placebo,
reported facial paralysis within 3 to 8 days of receiving either Dose 1 or 2 of BNT162b2.
One case had a duration of 12 days, and the other 2 were ongoing as of the data cutoff
date.

Reviewer Comment: While these reports are from uncontrolled, open-label follow-
up, the temporal relationship suggests a potential causal association between the
vaccine and rare occurrence of Bell's Palsy, though the lack of a control group limits
the interpretation. Considering all of the available evidence, Bell's Palsy will remain
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described in the US package insert as a potential, but unconfirmed, infrequent
adverse reaction.

Placebo recipients who had COVID-19 occurrence after Dose 1 and then received
BNT162b2 after unblinding

There were 852 participants who originally received placebo, had protocol-confirmed
COVID-19 during the blinded follow-up period, and then received BNT162b2 after
unblinding. Of these, 225 (26.4%) participants reported any adverse event; 211 (24.7%)
participants had at least 1 occurrence of an event that was considered related to {he
vaccine, and 4 (0.5%) participants had at least 1 occurrence of an event that was
graded as severe. Of note, per protocol, these participants did not receive an_e-diaty. for
solicited local and systemic reactogenicity following vaccine administration

Most AEs reported from Dose 3 (the first dose of BNT162b2) to the data cutoff date
were in SOCs with reactogenicity events and were consistent withcthe AES'reported in
the BNT162b2 group in the blinded portion of the study:

e General disorders and administration site conditions (207 124.3%])

¢ Musculoskeletal and connective tissue disorders (42 [4.9%])

¢ Nervous system disorders (58 [6.8%)] including 52.ligted with the PT Headache)

e Gastrointestinal disorders (15 [1.8%])

Reviewer Comment: Although collected with differeht methodology (solicited versus
unsolicited and blinded versus unblinded)the gvents corresponding to solicited
reactogenicity were not reported at higher frgguencies or with greater severity
following Dose 3 or Dose 4 in these{partigipants with prior COVID-19 compared to
solicited reactions following Dosg ¥ or Dose 2 in participants without prior COVID-
19. Thus, these data do not stiggest{hat reactogenicity is increased in individuals
with prior symptomatic COYAD-19:

Placebo-controlled and Qpén-labelfollow up from Dose 1 to 6 Months after Dose 2:
Original BNT162b2 Pasticipants

A total of 12,006 participants who originally received BNT162b2 had at least 6 months
of follow-up post:Dose 2. Of these, 3,454 (28.8%) participants reported at least 1 AE,
and 2,245 (18y7%)participants reported at least 1 related AE. The most frequently
reported AES were Teactogenicity events: General disorders and administration site
conditions reparied in 2,016 (16.8%) (primarily injection site pain reported in 1,191
[9.9%)],"Pyrexia reported in 633 (5.3%), and Chills and Fatigue reported in 606 and 598
(both 5%¥orespectively, Musculoskeletal and connective tissue disorders reported in
905 (75%) (primarily Myalgia reported in 549 [4.6%] and Arthralgia reported in 153
[1.3%]), Nervous system disorders reported in 726 (6.0%) (primarily Headache reported
in\5’72 [4.8%]), and Gastrointestinal disorders reported in 407 (3.4%). Additionally, the
AE of lymphadenopathy in 29 (0.2%) was assessed by the investigator as related to the
study intervention.

When frequencies of AEs for participants with at least 6 months of follow-up time are
examined by time since the second dose, the frequency of AEs and related AEs is
25.8% and 18.6% through 1 month after Dose 2 compared with 4.8% and 0.1% from 1
month after Dose 2 to 6 months after Dose 2.
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In the younger age group, the numbers of participants who reported at least 1 AE and 1
related AE from Dose 1 to 6 months after Dose 2 were 2013 (30.2%) and 1,386
(20.8%), respectively. In the older age group, the numbers of participants who reported
at least 1 AE and 1 related AE from Dose 1 to 6 months after Dose 2 were 1,441
(27.0%) and 859 (16.1%), respectively. The most frequently reported AEs were
reactogenicity events, as outlined in Table 31, below.

Table 31. Frequency of Unsolicited AEs with Occurrence in 21% From Dose 1 to 6 Months
After Dose 2, Participants Who Originally Received BNT162b2 With at Least 6 Month)of
Follow-up Time, Safety Population

16-55 Years  >55 Years Jotal
System Organ Class N=6666 N=5340 N=42006
Preferred Term n (%) n (%) n (%)
Any Event 2013 (30.2) 1441 (28 3454 (28.8)
General disorders and administration site 1246 (18.7) 770 (1444) 2016 (16.8%)
conditions
Injection site pain 715 (10.7) 476 (8.9) 1191 (9.9)
Pyrexia 442 (6.6) 191%3.6) 633 (5.3)
Fatigue 372 (5.6) 22644.2) 598 (5.0)
Chills 412 (652) 194 (3.6) 606 (5.0)
Pain 1904279 87 (1.6) 277 (2.3)
Musculoskeletal and connective tissue 539 (8.1) 366 (6.9) 905 (7.5)
disorders
Myalgia 3555.3) 194 (3.6) 549 (4.6)
Arthralgia 84 (1.3) 69 (1.3) 153 (1.3)
Nervous system disorders 249 (6.7) 277 (5.2) 726 (6.0)
Headache 359 (5.4) 213 (4.0) 572 (4.8)
Gastrointestinal disorders 231 (3.5) 176 (3.3) 407 (3.4)
Diarrhea 69 (1.0) 54 (1.0) 123 (1.0)
Nausea 88 (1.3) 52 (1.0 140 (1.2)
Infections and Infestations 161 (2.4) 134 (2.5) 295 (2.5)
Injury, Poisoning and Procedural Complications 100 (1.5) 107 (2.0) 207 (1.7)
Skin and Subcutaneous Tissue Disérders 80 (1.2) 73 (1.4) 153 (1.3)
Respiratory, Thoracic anéf Mediastinal 79 (1.2) 66 (1.2) 145 (1.2)
Disorders

Source: FDA-generated

MedDRA v23.1 codjdgndictionary applied.

Adverse events inrahy PT = at least one adverse event experienced (regardless of the MedDRA Preferred Term)
%: n/N. n = number of pakticipants reporting at least 1 occurrence of the specified event.

of any event\\= number of participants in the specified group. This value is the denominator for the percentage
calculatigns:

Fromy'unblinding date to the data cutoff date, the number of participants who reported at
Jeast 1L AE was 243/20,309 (1.2%) in participants originally randomized to BNT162b2.
Overall, the rates in all SOCs after the unblinding date decreased or remained similar to
tHose in the blinded placebo-controlled period.

Subgroup Analyses

There were no specific safety concerns identified in subgroup analyses by age, race,
ethnicity, medical comorbidities, or prior SARS-CoV-2 infection, and occurrence of
solicited or unsolicited in these subgroups were generally consistent with the overall
study population.
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Suspected COVID-19 Cases

As specified in the protocol, suspected cases of symptomatic COVID-19 that were not
PCR-confirmed were not recorded as adverse events unless they met regulatory criteria
for seriousness.

A total of 4,931 participants (2,285 in the BNT162b2 group and 2,636 in the placebo
group) in the evaluable efficacy population for the second primary efficacy endpoint
developed protocol-defined symptoms after 7 days post Dose 2 during the blinded
follow-up period but were not counted as a confirmed case. Of these, 4,331 (87.8%)
had negative PCR results (2,026 [88.7%] and 2,305 [87.1%] in the BNT162b2 and
placebo groups, respectively). The remaining 699 (14.2% total; 303 [13.3%]\and 396
[15%)] in the BNT162b2 group and placebo groups, respectively) were natCounted’as a
confirmed case because the PCR results were unknown or unavailablefor thefollowing
reasons: the swab was not taken (477 [9.7%] total; 210 [9.2%] and 26 [10:4%)] in the
BNT162b2 group and placebo groups, respectively), the swab was;takeneutside of the
symptom window (168 [3.4%] total; 80 [3.5%] and 88 [3.3%] in,the BNT162b2 group
and placebo groups, respectively) or the swab was taken, but¥esul{sS were not available
(54 [1.1%%)] total; 13 [0.6%] and 41 [1.5%] in the BNT162k2 group and place groups,
respectively).

Reviewer Comment: The number of participantewhgbad COVID-19 symptoms but
were not counted as a confirmed case because thePCR results were unknown or
unavailable was small (n=699) and slightlyyhighérin the placebo group (396 versus
303 in the BNT162b2 group). Excluding'themnfrom the efficacy analyses likely had
minimal impact on VE results. Upog~tequest) the Applicant provided a sensitivity
analysis, and the average VE aftetimptitation was over 70%, which was reassuring
that these missing PCR results would(hot have a significant effect on the VE results.
Please refer to the statistical reviewiinemo of vaccine efficacy for additional details
of this analysis.

6.1.12.3 Deaths

From Dose 1 to the.data cuteff (March 13, 2021), there were a total of 38 deaths among
participants >16 years of@age (19 BNT162b2 recipients, 2 Placebo/BNT162b2 recipients
and 17 placebo-~fecipients). A total of 29 deaths (15 BNT162b2, 14 placebo) occurred
during the blinded, placebo-controlled period. There were more deaths in the population
>55 years@Pageq@s expected due to increased age and comorbidities. The
demographics{or those that died in the study were representative of the study
population as a whole.

& totalef21 participants (14 males/7 females; mean age 68 years) received at least
one@ose of BNT162b2 prior to their deaths. Deaths occurred 62 to 142 days following
thelast dose of vaccine. For the seventeen participants (9 male/8 female: mean age 60
years) who received at least one dose of placebo there were six cases of documented
COVID-19 with deaths occurring ~93 days following vaccination. Table 32 below shows
the subject age, cause of death and investigational product received for participants in
the safety population. Seven deaths were due to COVID-19 (1 BNT162b2 recipient and
6 placebo recipients). Each case had a positive COVID test (PCR or NAAT), but not all
tests (including the positive PCR in the case of fatal COVID-19 pneumonia reported 109
days after Dose 2 of BNT162b2) were within the specifications of the study protocol for
tests with acceptable sensitivity and specificity and were therefore not included in
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protocol-specified efficacy analyses of severe COVID-19 cases. Abbreviated narratives
are provided for those participants who died from COVID-19 in Appendix C.

Cardiac conditions were reported as the cause of death for 9 participants (cardiac arrest
[7], congestive heart failure [1] and cardiovascular disease [1] who had received at least
one dose of BNT162b2. The time from the last dose of BNT-162b2 to a cardiac- related
death was 25-128 days. The event occurring 25 days from Dose 1 BNT162b2 occurred
in a subject who had previously received two doses of placebo and was classified as
cardiopulmonary arrest secondary to aortic stenosis. In the placebo group there were 5
cardiac related deaths (2 myocardial infarction, 1 aortic rupture, 2 cardiac arrest)
occurring 15-81 days following study intervention (placebo). This excludes deaths due
to COVID-19 which may have included cardiac-related presentations as pait of the
clinical course.

Reviewer Comment: Based on clinical review of the individual@eases;the lack of a
clear temporal association to vaccination, the presence of.corfounding factors (e.g.,
pre-existing comorbidities) and the small number of cases$ FDAassessed these
deaths as unlikely to be related to vaccination.

Table 32. Deaths from Dose 1 to Data Cutoff of March,13; 2023, Phase 2/3 Participants 16
Years of Age and Older, Safety Population

Time Siice

Vaccines Number of  LastDose
Received Age/Sex Doses (days) Cause of Death
BNT162b2 56/F 2 62 Cardiac arrest
BNT162b2 54/M 2 87 Congestive heart failure
BNT162b2 64/M 2 90 MVA
BNT162b2 84/M 2 70 Cardiovascular disease
BNT162b2 77IM > 120 Emphyse_matous cholecystitis

and sepsis
BNT162b2 82/M 2 142 Metastatic pancreatic cancer
BNT162b2 63/E 2 69 COPD
BNT162b2 &7 2 97 Septic s_hock due to bowel

obstruction
BNT162b2 63/K 2 41 Sudden cardiac death
BNT162b2 58IF 2 72 Cardiac arrest
BNT162b2 51/M 2 112 Metastatic lung cancer
BNT162b2 53/M 2 85 Cardiopulmonary arrest
BNT162Zb2 78/F 2 128 Cardiac arrest
BNT162b2 76/M 2 30 Cardiac arrest
BNT167b2 58/M 2 116 Cardiac arrest

following seizure &
BNR62b2 72IM 1 35 Shigella sepsis
BNT162b2 62/F 2 73 MVAA

“Atherosclerosis”
BNT162b2 60/M 1 3 (Found dead at home)
BNT162b2 80/M 2 109 COVID pneumonia*
Placebo/ 84/M 2/ o5 Cardiopulmonary arrest
BNT162b2 1 secondary aortic stenosis
Placebo/ 2/ -
BNT162b2 67/M 1 4 Suicide
Placebo 67/M 2 86 Metastatic biliary cancer
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Time Since
Vaccines Number of  Last Dose
Received Age/Sex Doses (days) Cause of Death
_ *
Placebo 68/F 2 102 COVID-19%
(respiratory failure)
Placebo 58/M 1 15 Myocardial infarction
Placebo 51/F 2 36 Myocardial infarction
- * ._
Placebo+ 65/M > 82 CQVID 19* and multi-organ
failure
_ *
Placebo 65/M 2 69 COVI.D 19
(cardiac arrest)
Placebo 82/F 2 124 Dementia due to Alzheimer's
_10%*
Placebo 57/F 2 80 COVID-19 . (
(pneumonia, respitatory, fafure)
Placebo 66/M 2 101 Pneumonia s/p‘M
Placebo 42/F 1 7 Undetermined-cause-of death
Drug ovetdose/
Placebo 53M 2 31 respiratQry arrest
Placebo 64/M 2 64 Aotticfupture
Cardiac arrest due to bacterial
Placebo 65/M 2 75 pneufnonia
(COMID test negative)
Placebo 55/F 2 75 COVID-19 pneumonia™*
Hemorrhagic stroke
Placebo 61/F 2 ¥S (COVID test negative)
Placebo 47/M 2 81 Cardiac arrest
Placebo 58/F 2 155 COVID-19 with septic shock*

Source: FDA generated

Total Deaths =38

* positive COVID-test

B = black W = white NH = non-Hispanic ngmsLatingH/t="= Hispanic / Latino M = male F = female

+ subject had received one dose of Madérha Covid vaccine during the study

& on an unspecified date following aeport of thessubject of having “sniffles”, a blood sample was positive for COVID
ant bodies (~4 months after vaccination)

" HIV population

t = Turkey sa = South Africa ay=Argenptina

COPD = chronic obstructive\pdlmonary disease

6.1.12.4 All Sefipus Adverse Events (SAES)

Dose 1 threugh:l*month after Dose 2

SAEs 'were reported by 127 (0.6%) and 116 (0.5%) of participants in the BNT162b2 and
plagebo graups, respectively. The numbers of participants who reported at least 1 SAE
Were lower in the younger age group (52 [0.4%] and 49 [0.4%] for the BNT162b2 and
placebo groups, respectively) than in the older age group (75 [0.8%)] and 67 [0.8%] for
the\BNT162b2 and placebo groups, respectively). Three of the SAEs in the BNT162b2
group and none in the placebo group were assessed by the investigator as related to
vaccine or vaccine administration (ventricular arrhythmia, lymphadenopathy, shoulder
injury related to vaccine administration).

Reviewer Comment: Following clinical review of the adverse event narratives, two
of these SAEs were considered by FDA as possibly related to vaccine: shoulder
injury possibly related to vaccine administration or to the vaccine itself, and
lymphadenopathy involving the axilla contralateral to the vaccine injection site. For
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lymphadenopathy, the event was temporally associated and biologically plausibly
related.

Deep Vein Thrombosis (DVT)

Two BNT162 recipients reported a DVT (unspecified location [n =1], leg [n =1]) 11 days
after Dose 1 and 19 days after Dose 2, respectively. The first participant consequently
developed a pulmonary embolism (PE). The DVT and PE resolved; the study
investigator attributed the DVT to the participant’s pre-existing type 1 diabetes mellitds:.
For the second participant, the event was ongoing at the time of the data cutoff date
(March 13, 2021); the study investigator attributed the DVT to a recent ankle fracturelin
the same limb. No further information was provided for either participant.

Dose 1 to data cutoff date or participant’s unblinding date (whichever was earlier)

SAEs were reported by 268 (1.2%) and 268 (1.2%) of participants in‘the BNJ162b2 and
placebo groups, respectively. The numbers of participants who reported-at’least 1 SAE
were lower in the younger age group (103 [0.8%] and 117 [0.9%} for the BNT162b2 and
placebo groups, respectively) than in the older age group (165 [1.8%] and 151 [1.7%)]
for the BNT162b2 and placebo groups, respectively). In thése analyses, 58.2% of study
participants had at least 4 months of follow-up after Doge:2.

Four SAEs in the BNT162b2 group and 1 in the plasebogroup were assessed by the
investigator as related to the study intervention. Threegof these SAEs in the BNT162b2
group were discussed in the subsection abov&(Dase 1 through 1 month after Dose 2)
and the other SAE that occurred prior to unblinding was a report of paresthesia of the
right leg (symptoms consistent with radictlar pegve pain per the SAE narrative)
occurring 47 days after Dose 2 in a patticipant 16-55 years of age who had other
significant neurologic medical histoxy. Ag€ording to the SAE narrative, a spinal MRI
obtained while the participant wassymptomatic was unremarkable. A subsequent
neurology evaluation and labgratories*did not reveal a cause, and the symptoms
resolved spontaneously. The investigator considered it a reasonable possibility that the
right leg paresthesia was-related’to BNT162b2; however, the Applicant disagreed and
stated that there wasgiet enQugh evidence to establish a causal relationship apart from
chronological associationsat the time of the report, and that was more likely that the
paresthesia was‘associated with the participant’s underlying known neurological
conditions. FBA agréees with the Applicant that there is no clear basis to support a
causal relationshig-between BNT162b2 and the SAE of paresthesia. Thus, FDA
consider$ythis SAE to be unlikely related to the vaccine.

Appendicitis

buring:the evaluation of safety data for the issuance of the EUA (November 2020), an
imbalance was noted in the number of reported cases of appendicitis. Appendicitis was
réported as a SAE for 12 participants, and numerically higher in the vaccine group: 8
vaccine participants (appendicitis [n =7], appendicitis perforated [n =1]) and 4 placebo
participants (appendicitis [n =2], appendicitis perforated [n =1], complicated appendicitis
[n =1]). All of the vaccine participants (n=8) and 2 placebo participants were younger
than 65 years of age.

As a follow-up to this analysis, an evaluation of cases of appendicitis from Dose 1 to
data end date was performed. A total of 29 (15 vaccine recipients and 14 placebo
recipients) cases of appendicitis were reported and included acute, perforated and
complicated cases of appendicitis. Of the 21 participants reporting appendicitis in the
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16-55-year age group, 12 were in the BNT162b2 cohort/ 9 in the placebo cohort. Cases
in those participants >55 years included 3 participants in the vaccine cohort and 5 in the
placebo cohort. The majority of participants who experienced appendicitis were <65
years of age. No subject who received BNT162b2 and experienced appendicitis was
older than 65 years of age.

During the placebo-controlled portion of the study, from Dose 1 to unblinding,
appendicitis was reported as a SAE for 27 participants, with reports balanced betwe€n
treatment groups: 14 vaccine participants (appendicitis [n =14], appendicitis perfafated
[n =1]) and 13 placebo participants (appendicitis [n =9], appendicitis perforated\[# =14
complicated appendicitis [n =2], appendix disorder [n =1]). There were two cases of
appendicitis from unblinding to the time of data cutoff (March 13, 2021): ené casefin the
vaccine group and one case in the placebo group of perforated appengdigitis.

Table 33. Analysis of Appendicitis Events, Phase 2/3, Dose 1 to Data\€utoff.Date

BNT162b2 Placebo Total
N=15 N=14 N=29
Time to Event n (%) n (%) n (%)
Appendicitis within 7
days of Dose 1 2 (13.3%) Q. (0,0%) 2 (6.9%)
Appendicitis within 28 o S o
days of Dose 1 5 (33.3%) 0 (0:0%) 5 (33.3%)
Appendicitis within 28 o o o
days of Dose 2 3 (20.0%) 6(42.9%) 9 (31.0%)
Appendicitis within 28 o o o
days of Dose 3 0 (0.0%) 1 (7.1%) 1(7.1%)
Median number of 5o 50 29

days to event
Reviewer modified from OCS provided JMP clinical afalysis

Reviewer Comment: While the qumber of cases reported during blinded follow-up
within 28 days after D@se 1 was 7 vs. 0 for the vaccine and placebo groups,
respectively, a revesse case split (6 vs. 3) was observed within 28 days after Dose
2. Furthermore,s0dly 1 €ase of appendicitis was reported within 28 days after Dose
3 (open label admipnistration of BNT162b2 to placebo recipients who were unblinded
and crossedover). Thus, there is no clear temporal pattern to suggest a causal
relationskip.

All cages-wereiconsidered unrelated to vaccination by the study investigators and
occurred ng more frequently than expected in the given age groups. FDA agrees that
there’ is neclear basis upon which to suspect that cases of appendicitis represent a
caccine-related event.

Deep Vein Thrombosis (DVT)

A total of 5 participants (2 BNT162b2 recipients, 3 placebo recipients) developed DVTs
71-115 days after study intervention Dose 2. The 2 BNT162b2 recipients both reported
DVTs in the legs bilaterally with consequent PEs; all events resolved, and the causes of
the DVTs are unknown. Two placebo recipients both reported DVTs in the leg, which
the study investigator attributed to sport-related trauma and reduced mobility during
guarantine, respectively; the event is ongoing for the first placebo recipient and
resolved for the second placebo recipient. The third placebo recipient reported DVT in
the arm, the cause is unknown, and the event was ongoing at the time of the data cutoff
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date. No hematologic results or treatment intervention information was provided for any
of the 7 participants.

The clinical features of these thromboembolic SAEs do not appear to be similar to
cases of thrombosis with thrombocytopenia syndrome (TTS) observed following
vaccination with adenovirus-vectored COVID-19 vaccines. During post-authorization
surveillance, a safety signal for TTS has not been identified following vaccination with
BNT162b2.

Myocarditis and Pericarditis

One report of pericarditis was identified in the vaccine group, occurring in a tale
participant >55 years of age with no medical history, 28 days after Dose 2(0f vaecine;
the event was assessed by the investigator as not related to the study iptervention and
was ongoing at the time of the data cutoff. FDA agrees with the investigator
assessment. One report of myocarditis was identified in a participant 16-55 years of age
in the placebo group, occurring 5 days after their second placeho'dosé;

Open-label follow-up: from participant unblinding to the Mdreh 1.3/2021 data cutoff

Original BNT162b2 recipients

Overall, 20,309 original BNT162b2 recipients werg#ollowed after unblinding. Of these,
55 (0.3%) participants reported at least 1 SAE,.1%of which was considered related.
One SAE (myocardial infarction), which occutred 7X days after Dose 2 and resolved
within one day, was reported by a participant <5%years of age and was considered
possibly related to the study interventign by theunvestigator. FDA disagrees with the
investigator regarding the possible relatedriess of an acute myocardial infarction
occurring 71 days following the lastwaccie dose; the long-time interval decreases the
likelihood of relatedness, in our-opinionOThree other participants, all of whom were >65
years of age, experienced acqgte myocardial infarction after unblinding, occurring at a
range of 128-145 days after. Dosg 2; none of these events were considered related to
the study intervention by‘the ipyvestigator and FDA agrees with those assessments.

Placebo recipientsiwha-were unblinded and received BNT162b2

Overall, 19,525 @riginakplacebo participants were unblinded and received BNT162b2.
The number pf\participants reporting SAEs and AEs leading to withdrawal was
65/19,525 (0)03%)y-and 19/19,525 (0.01%), respectively. The number of participants
who diseontinued from the study because of related AEs was 12/19,525 (<0.01%), and
2 participantsidied. These AEs are discussed in more detail in Section 6.1.12.7
(Drépouts.and Discontinuations) and Section 6.1.12.3 (Deaths).

Allergyr'to vaccine, anaphylactoid reaction, and deep vein thrombosis were reported in 1

participant each from Dose 3 to 7 days after Dose 1 of BNT162b2.

¢ One participant reported an AE of Grade 2 allergy to vaccine, which occurred on the
day of Dose 3 vaccination, had a duration of 2 days, and resolved; this AE was
assessed by the investigator as related to the study intervention. No additional
information was available.

e One participant with an ongoing medical history significant for drug hypersensitivity
and food and seasonal allergies reported a life-threatening SAE of anaphylactoid
reaction, which occurred 2 days after Dose 3 and was resolved that same day; this
SAE was assessed by the investigator as related to the study intervention
(described in Section 6.1.12.5).
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e One participant with a past medical history significant for deep vein thrombosis,
hypertension, pulmonary arterial hypertension, right ventricular enlargement,
hypercholesteremia, atherosclerosis and bilateral peripheral neuropathy reported a
Grade 2 SAE of deep vein thrombosis (lower right extremity) and Grade 1 SAE of
pulmonary embolism, which both occurred 2 days after Dose 3 and had both
resolved with a duration of 3 days; both SAEs were assessed by the investigator as
not related to the study intervention.

FDA agrees with the investigator assessments of relatedness to the study interventiohs

listed for the three participants above.

Placebo recipients who had COVID-19 occurrence after Dose 1 and thenreceired
BNT162b2 after unblinding
A total of 852 participants originally received placebo, had protocol-copfirmed. €OVID-
19 during the blinded follow-up period, and then received BNT162b2after utblinding.
Of these, the following SAEs occurred in 3 participants:
¢ One participant, who was <55 years of age with a significantpast history of a deep
vein thrombosis, had a Grade 3 SAE of pulmonary embplism 6:days post Dose 4,
which lasted 2 days and resolved with sequelae. The SAE was assessed as not
related to the study intervention by the investigatot.
¢ One participant, who was >55 years of age with.apastampedical history of
hypertension, hypercholesterolemia, coronagy artery-gisease, and a coronary artery
bypass in 2006, had a Grade 3 SAE of mygcardialdnfarction 16 days post Dose 3,
which lasted 4 days and resolved with seguelae’.The SAE was assessed and not
related to the study intervention by the-investigator.
e One participant, who was >55 yearsof age,had 4 SAEs (none of which were
assessed as related to the study<dntervention by the investigator):
0 2 Grade 3 SAEs, urogepsis aqd acute hypoxic respiratory failure, both
occurred 7 days post,Dose(8; lasted 5 days, and resolved.
0 Grade 3 SAE of non-small cell lung cancer (stage Ill) occurred 31 days post
Dose 4 and waS continding at the data cutoff date.
o0 Grade 2 SAE of Clestridium difficile infection occurred 47 days post Dose 4
and was,gontinuing at the data cutoff date.
FDA agrees with the invgstigator assessments listed for the three participants above

Placebo-controlled.and Open-label follow up from Dose 1 to 6 Months after Dose 2:
Original BNF162b2 Participants

A totalofl 2,006 participants originally received BNT162b2 and had at least 6 months
of follow-up, SAEs were reported by 190 (1.9%) participants. The number of
participants who reported at least 1 SAE was 73 (1.1%) and 117 (2.2%) in the
younger-and older age groups, respectively. In the first month after vaccination, 58
(0.5%) participants reported SAEs. From 1 month post Dose 2 to 6 months after Dose
2 \the frequency of SAEs increased to 1.1% (n=133 participants). The following SOCs
had the largest increase in SAEs (Dose 1 to 1 month after Dose 2 vs 1 month after
Dose 2 to 6 months after Dose 2):

¢ Neoplasms, benign, malignant, and unspecified (including cysts and polyps): 4
(0.0%) vs 21 (0.2%)

Injury, poisoning, and procedural complications: 2 (0.0%) vs 14 (0.1%)

Infections and infestations: 14 (0.1%) vs 22 (0.2%)

Gastrointestinal disorders: 4 (0.0%) vs 10 (0.1%)

Respiratory, thoracic, and mediastinal disorders: 2 (0.0%) vs 8 (0.1%)
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None of these SAEs were considered related to the study intervention and FDA agrees
with the investigator’'s assessment.

No deaths or AEs leading to withdrawal were reported during the blinded and open-
label follow-up periods in the group of original BNT162b2 recipients with at least 6
months of follow-up after Dose 2.

Subgroup Analyses

There were no specific safety concerns identified in subgroup analyses by age, race,
ethnicity, medical comorbidities, or prior SARS-CoV-2 infection, and occurrence<ef nény
fatal serious adverse events in these subgroups were generally consistent with the
overall study population.

6.1.12.5 Additional Exploratory Analyses

Please refer to Sections 6.1.12.2 and 6.1.12.4 for AEs of clinical iAterest\by category,
included among reported non-serious AEs and serious AEs, respectively.

MedDRA Queries of CDC AESIs

After a review of AEs using the CDC's list of COVID-19zelated adverse events of
special interest (AESI), the Applicant reported that the-following terms were not
reported in the study: acute disseminated encephalomyglitis, transverse myelitis,
multiple sclerosis, chronic inflammatory demyelinating{polyneuropathy, encephalitis,
myelitis, encephalomyelitis, meningoencephalitis, ataxia, narcolepsy, cataplexy,
immune thrombocytopenia, thrombotic thrambaogytopenic purpura, disseminated
intravascular coagulation, Kawasaki disease, gnultisystem inflammatory syndrome in
children (MIS-C) and in adults (MIS-A), andhacute respiratory distress syndrome.

Terms that were present in thesafetypepulation are summarized below. For a given
SMQ, if there was no imbalaice between the BNT162b2 group versus placebo, the PTs
within the SMQ were not fdrther'€xamined. In the case of an imbalance, the PTs /SMQs
responsible for the imhalance @ye further described and the nature of the events
characterized with regard ta‘plausible association with vaccination.

Overall, the number and percentage of participants with any unsolicited AEs within the
selected SMQs was.similar in the BNT162b2 (224 [1.02%]) and placebo (217 [0.99%)])
groups frop-Dosent to the unblinding date.

Table 34. Selécted Standardised MedDRA Queries From Dose 1 to Unblinding Date,
Bligded Ptaeebo-controlled Follow-up Period, Phase 2/3 Participants 6 Years of Age and
Qider, Safety Population

BNT162b2 Placebo
N=21926 N=21921

SMQ/System Organ Class n (%) n (%)
Participants with any unsolicited adverse events 224 (1.02) 217 (0.99)
within one or more SMQs
Any unsolicited adverse events within SMQ 30 (0.14) 29 (0.13)
Angioedema
Any unsolicited adverse events within SMQ 35 (0.16) 48 (0.22)
Arthritis
Any unsolicited adverse events within SMQ 2 (0.01) 2 (0.01)
Convulsions
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BNT162b2 Placebo
N=21926 N=21921
SMQ/System Organ Class n (%) n (%)
Any unsolicited adverse events within 2 (0.01) 1 (0.00)
Demyelination (SMQ)
Any unsolicited adverse events within SOC 87 (0.4) 78 (0.4)
Cardiac disorders
Any unsolicited adverse events within SMQ 27 (0.1) 22 (0D
Hepatobiliary disorders
Any unsolicited adverse events within SMQ 182 (0.83) 161.(0.73)
Hypersensitivity
Any unsolicited adverse events within SOC Skin 134 (0.61) 119.(0v54)
and subcutaneous tissue disorders
Any unsolicited adverse events within Peripheral 3(0.01) 6 (0.03)
neuropathy

Source: STN 125742.0 Study C4591001-interim-mth6-report body.pdf, Section 12.2.4.4.2, atapted.ffom Table 45, pages
281-285.
N = number of participants in the specified group.

Cardiac Disorders

Considering the observed risk of myocarditis/pericarditis;*FDA¢analyzed adverse events
within the SOC Cardiac disorders (see Appendix B)dy evalyating the related narrow
SMQs of Cardiac arrythmia, Ischemic heart diseagserand:€ardiac failure. These SMQs
were analyzed at 7 and 28 days after any vaccination @ assess for temporal
relationship. More cardiac events were reported inthe older age group when compared
to the younger age group, with the greatest imbalances observed in Ischemic heart
disease, as expected based on age-related riskfactors. A total of 16 study participants
experienced cardiac events during overall blinded and unblinded follow up through
March 13, 2021. Of these 16 partitipants;\10 vaccine recipients (8 males and 2
females) and 6 placebo recipiepts (4gnales and 2 females) reported ischemic cardiac
events and/or cardiac failureDuring.the first 30 days post vaccination, 5 participants in
the vaccine group reportedischemic or cardiac failure events, and 2 participants in the
placebo group reported, myocardial infarction. Only one event occurred within 7 days of
vaccination with BNJ@62b2:\Fhe age range was similar in both study arms (35 to 49
years in the vaccine-group,and 46 to 48 years in the placebo group). Individual review
of these cases fevealed that all subjects had at least one of the following predisposing
conditions: diabetes, Hyperlipidemia, and/or hypertension. No imbalances were noted
between {reatment-groups for any of the other preferred terms within the Cardiac
disorders)SOQ\ Of note, for the 8 participants who reported ‘cardiac failure congestive’
at any time_during follow-up, four entered into the study with this pre-existing condition
(1BNT162b2: 3 Placebo).

The@ccurrence of cardiac events (cardiac arrythmias, ischemic events and cardiac
failure) with close temporal association to vaccination is similar between BNT162b2 and
ptacebo groups, and any imbalances are small. Because of the small numbers of
events observed, the lack of a clear temporal association, and the presence of other
factors that could have explained these events, these are unlikely to be related to
vaccination. There is considerable uncertainty in making a definitive causality
assessment.

Hepatobiliary Disorders
An analysis of hepatobiliary-related reports demonstrated that Gallstone related
disorders (SMQ) were more common in the BNT162b2 cohort when compared to

78



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD
STN:125742

placebo (20 BNT162b2: 11 placebo). Within the BNT162b2 group, these events were
more common in subjects >55 years of age (8 events reported by participants 16-55
years of age and 12 events reported by participants >55 years of age). Events occurred
3-97 days following any vaccination, with a median time to event of 19 days for the
BNT162b2 group. The clinical significance of this finding of numerically higher cases of
gallstone disorders is not clear.

6.1.12.6 Clinical Test Results

Clinical laboratory tests (hematology, chemistries) were assessed in Phase 1. The*only
common laboratory abnormality reported was transient decreases in lymphocytes 1-3
days after Dose 1, which increased in frequency with increasing dose, were\mostly’
Grade 1-2, generally normalized at the next laboratory assessment 6-8 days afte€rDose
1 and did not occur after Dose 2. Among Phase 1 participants who regeivedithe' 30 ug
dose of BNT162b2, transient decreases in lymphocytes post-Dose Loccurred in 5 of 12
participants 18-55 years of age and in 4 of 12 participants 65-85 years af\age. These
transient hematological changes were not associated with cligical symptoms.

6.1.12.7 Dropouts and/or Discontinuations

Dose 1 to data cutoff date or participant’s unblinding date (whichever was earlier)

Of the 43,847 enrolled participants, 352 (1.6%) partiCipants’in the BNT162b2 group and
528 (2.4%) participants in the placebo group disContinued-from the study prior to
unblinding; most were due to withdrawals by the participant (h=109 [0.5%] and n=181
[0.8%], respectively), or loss to follow-up (n=251 [0+F%] and n=152 [0.7%],
respectively). A total of 146 participants (R=26 [QQ%] in the BNT162b2 group and
(n=120 [0.5%] in the placebo group) were disGontinued because they no longer met
eligibility criteria.

Dropouts due to pregnancy wete balanced between the treatment groups (6 per group).

Study Withdrawal due to an*AE,
Of the 43,847 enrolledparticipants, 45 (0.21%) vaccine recipients and 51 (0.23%)
placebo recipients withdrew from the study due to an AE.
Adverse events innthe SO Cardiac disorders were the most common AEs leading to
withdrawal, witlint0 events in the BNT162b2 group (8 of which resulted in death) and 8
in the placeb®group-(4 of which resulted in death):
e BNT162b2.group:
e~ Dighnot result in death: coronary artery disease in a participant >55 years of
age occurring 12 days post Dose 2, and tachycardia in a participant >55
years of age occurring 2 days post Dose 1.
© Resulted in death: cardiac arrest in 4 participants, all >55 years of age,
occurring from 31 to 117 days after vaccination, cardiac failure congestive in
1 participant 16-55 years of age occurring 69 days after Dose 2, cardio-
respiratory arrest in 1 participant 16-55 years of age occurring 86 days after
Dose 2, hypertensive heart disease in a participant >55 years of age
occurring 71 days after Dose 2, sudden cardiac death in a participant >55
years of age occurring 42 days after Dose 2.
e placebo group:
o Did not result in death: atrial fibrillation (participants), cardiac failure
congestive, and coronary artery occlusion (1 participant each).
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0 Resulted in death: myocardial infarction (2 participants each); cardiac arrest,
cardiorespiratory arrest (1 participant each).

AEs in the SOC General disorders and administration site conditions were the next

most common AEs leading to withdrawal (6 vaccine, 2 placebo):

e BNT162b2 groups: injection site pain in 2 participants 16-55 years of age occurring
1-2 days after Dose 1, chills and pyrexia in 1 participant >55 years of age occurring
on the day of Dose 1, facial pain and swelling in 1 participant >55 years of age
occurring 4 days after Dose 1, injection site dermatitis in 1 participant 16-55 yearsyof
age occurring 3 days after Dose 1, and injection site swelling in 1 participant 18255
years of age occurring on the day of Dose 1.

e Placebo group: death and fatigue (1 participant each).

Please refer to Section 6.1.12.3 for additional details regarding deathseported-in the
study.

To better characterize these study withdrawals due to AEs, amanalysis’of the time

period from Dose 1 to 1 Month after Dose 2 was also evaluated.

Of the 43,847 enrolled participants, 32 (0.1%) participants\n the;BNT162b2 group and

36 (0.2%) participants in the placebo group had an AE deadjngto study withdrawal.

AEs in the SOC General disorders and administratior:site eonditions were most

common with 6 participants in the BNT162b2 greupand-2.participants in the placebo

group who withdrew from the study due to an AE:

e BNT162b2 group: injection site pain (2.patticipants) and chills, facial pain, injection
site dermatitis, injection site swelling, pyrexiapand swelling face (1 participant each).

e placebo group: death and fatigue (I participant each).

AEs in the SOC Cardiac disordersS also @ccurred in 3 participants in the BNT162b2

group and 5 participants in the gplaceb@ group who withdrew from the study due to an

AE:

o BNT162b2 group (1 participant’each): cardiac arrest (resulted in death), coronary
artery disease andtachycardia.

e placebo group:.atdal fibfitlation (2 participants), cardiac failure congestive, coronary
artery occlusioy apd@yocardial infarction (1 participant each).

As noted on.page 65/in Section 6.1.12.2 above, 1 vaccine recipient >55 years of age
reported unitatetahdeafness which occurred 19 days after Dose 1 and resolved 9 days
later. The/panticipant was discontinued from study intervention and remained in the
studyrfor safety evaluation.

@pen+abel follow-up: from participant unblinding to the March 13, 2021 data cutoff

Placebo recipients who unblinded to receive BNT162b2

During the open-label follow-up period, most participants originally randomized in the
placebo group remained in the study and received Doses 3 and 4 (88.8% and 72.4%,
respectively) of BNT162b2. Overall, 19,525 original placebo participants were unblinded
and received BNT162b2. The number of participants who discontinued from the study
because of related AEs was 19/19,525 (0.1%). AEs in the SOC of General disorders
and administration site conditions (n=7) were common, with injection site pain the most
frequent (n=3), followed by chills (n=2) and fatigue (n=2).
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Placebo recipients who had COVID-19 occurrence after Dose 1, then received

BNT162b2 after unblinding

A total of 852 participants who originally received placebo had COVID-19 and then

received BNT162b2 after unblinding. Among these, 3 participants reported AEs leading

to withdrawal, all of which were assessed as related to BNT162b2:

e 1 participant with an AE of allergy to vaccine, who had a known history of asthma
and allergy to arthropods, experienced the following 5 minutes after vaccine
administration: facial swelling and flushing, followed by nausea and urticaria houts
later; nausea resolved the same day; other symptoms resolved the next day);

e 1 participant with an AE of pain on the day of vaccination.

e 1 participant with 5 AEs (chills, injection site pain, myalgia, headache, and/diarffiea)
on the day of vaccination.

Original BNT162b2 Participants

Overall, 20,309 original BNT162b2 recipients, including 12,006 withat least 6 months of
total follow-up, were followed after unblinding. Of these, 4 pagticipants were withdrawn
due to an AE: 1 participant reporting each of the following PTs: myodcardial infarction,
acute hepatic failure, injury, road traffic accident, and lungrcancertwith metastases to
the brain. For three participants, withdrawal was due todeathq{myocardial infarction,
road traffic accident and brain metastases). None ofithese@vents were considered
related to the study intervention and FDA agreegwith thé\assessment.

6.1.13 Study Summary and Conclusions

This randomized, blinded, placebo-controlled muyttinational clinical trial evaluated the
safety and efficacy of BNT162b2 in >40,000~participants 16 years of age and older.

In the updated efficacy analysis, \idccine efficacy after 7 days post Dose 2 was 91.1%,
(95% CI 88.8; 93.1) in participants without prior evidence of SARS-CoV-2 infection and
90.9% (95% CI: 88.5, 92.8) in'the-group of participants with or without prior infection.
Efficacy estimates were ¢gnsisteptly high across demographic and geographic
subgroups, although interpretation of some subgroup analyses was limited by low
number of cases andlfor participants. Updated vaccine efficacy against severe COVID-
19 occurring aftel(? days<fter Dose 2 was 95.3% (95% CI 71.0, 99.9), with 1 case in
BNT162b2 graup anth21 cases in placebo group. Overall, the updated efficacy analysis
results show'that BN'T162b2 provided high VE in preventing symptomatic COVID-19
and severe)CQ¥YID-19 cases during the blinded, placebo-controlled follow-up period.

Solicited logal reactions and systemic reactions after vaccination were frequent in the
BNT162b2 group; these were mostly mild to moderate, generally of short duration, and
more. frequent in the younger age group than the older age group. The most common
selicited adverse reactions, by age group, were injection site reactions (88.6% and
7872%), fatigue (70.1% and 56.9%), headache (64.9% and 45.9%), muscle pain (45.5%
and 32.5%), chills (41.5% and 24.8%), joint pain (27.5% and 21.5%), fever (17.8% and
11.5%) in the younger and older age groups, respectively. Severe adverse reactions
occurred in up to 5.3% of participants, were more frequent after Dose 2 than after Dose
1 and were generally less frequent in adults 255 years of age as compared to younger
participants.

Imbalances in unsolicited adverse events between treatment groups from Dose 1
through 1 month after Dose 2 included hypersensitivity-related adverse events (272
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participants [1.1%)] in the vaccine group vs. 225 participants [0.9%] in the placebo
group) and lymphadenopathy (83 participants [0.4%] in the vaccine group and 7
participants [<0.1%] in the placebo group). Bell's palsy was reported by four vaccine
participants and 2 placebo recipients during the blinded study period, and an additional
3 placebo/BNT162b2 recipients following unblinding, which suggests a potential causal
association between vaccine and the rare occurrence of Bell's palsy. There were no
other notable patterns or numerical imbalances between treatment groups for specific
categories of non-serious adverse events (including other neurologic, neuro-
inflammatory, and thrombotic events) that would suggest a causal relationship to
BNT162b2 vaccine.

Overall, deaths and SAEs were reported by similar proportions of participants in-yeth
treatment groups. A total of 38 deaths occurred in the reporting period {19 deaths in the
BNT162b2 group, 17 in placebo and 2 in the placebo/BNT162b2 grolp). More deaths
occurred in the older age group, as expected due to increased age,and eemorbidities.
All deaths represent events that occur in the general population. of the‘age groups
where they occurred, at a similar rate. The frequency of non-fatal s€fious adverse
events was low (<1.2%), without meaningful imbalances bétweendtreatment groups.
The number of participants who reported at least 1 SABwas«higher in the older age
group than in the younger age group, again as expeeted due.to increased age and
comorbidities and representing events that occufthe general population of the age
groups where they occurred.

The clinical data submitted exceed FDA's.@xpectations for data to support licensure of
vaccines for prevention of COVID-19, including\relevant efficacy success criteria and
numbers of vaccinated study participants and follow-up time (i.e., at least 3,000
vaccinated participants in each age-group.with at least 6 months of total safety follow-
up) for an acceptable safety database

6.2 Study BNT162-01
NCT04380701

Title: A multi-site,(Rhase WI, 2-part, dose-escalation trial investigating the safety and
immunogenicity of four prophylactic SARS-CoV-2 RNA vaccines against COVID-19
using differend dosidg' regimens in healthy and immunocompromised adults

Design

Stud.BNTA62-01 is an ongoing Phase 1, dose-level finding study to evaluate the
safety andPimmunogenicity of several candidate vaccines, including BNT162b2 (1, 3,
10, 20;,and 30 pg), conducted in healthy German adults. The 30-ug dose level of
BNJ162b2 was administered to 12 adults age 18-55 years of age (inclusive) and 12
addlts age 56-85 years of age (inclusive).

The primary objective was to evaluate the safety the BNT162 candidate vaccines.
Secondary and exploratory objectives were to describe humoral and cellular immune
responses following vaccination, measured at baseline and various time points after
vaccination, specifically 7 days post Dose 2. Adverse event monitoring was the same
as the safety monitoring in study C4591001.
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The study started April 23, 2020. The BLA contains safety data (reactogenicity and AE
analyses) up to 1 month after Dose 2 (data cutoff date: October 23, 2020), neutralizing
antibody data up to ~2 months after Dose 2 (data cutoff date: October 23, 2020), and T-
cell data up to ~6 months after Dose 2 (data cutoff date: March 2, 2021).

Results

Disposition of 30ug BNT162b2 group:

o Safety: Of a total of 24 participants, 12 participants 18-55 years of age 12
participants 56-85 years of age completed the visit at 1 month post-Dose 2.

¢ Immunogenicity: Of the 12 participants, serum neutralizing antibody and T-géll
responses were available for 10 and 12 participants, respectively.

Safety: The safety profiles for adult participants 18-55 and 56-85 years-0f ageeceiving
30ug BNT162b2 in this study were similar to age-matched participants-in stady
C4591001.

Immunogenicity: Dose-dependent increases were noted 42 days after Dose 2,
compared to SARS-CoV-2 neutralizing geometric mean titers at-baseline (pre-Dose 1),
and most pronounced at the 30-ug dose level. The Thigpolarization of the T-helper
response was characterized by the IFNy and IL-2 preguctiety and only minor IL-4,
production upon antigen-specific (SARS-CoV-2 S frotejiipeptide pools) re-stimulation.

Reviewer Conclusions

Immunogenicity data supported the final dosé sefection and prospect of benefit for the
enrollment of larger numbers of participants ip;study C4591001. The number of
participants was too small to make dgfinitive conclusions about antibody persistence at
~6 months after Dose 2. Also, the-analyses of humoral responses in this study were
exploratory and not germane to.the intérpretation of the primary efficacy endpoint in
study C4591001.

7. INTEGRATED OVERVIEW-OF .EEFICACY

Not applicable becausé Study C4591001 was the only study that evaluated the efficacy
of BNT612b2.

8. INTEGRATED OVERVIEW OF SAFETY

The numbet of participants who received the 30-ug dose of BNT162b2 in Study
BNT162:01 (R=24) was small and would not change to the overall safety conclusions.
Thus; an intégrated overview of safety was not applicable.

9. ARDHTIONAL CLINICAL ISSUES
9.1 Special Populations

9.1.1 Human Reproduction and Pregnancy Data
Pregnancy

During study C4591001 from Dose 1 through the data cutoff date of March 13, 2021,
pregnancy was reported by 42 participants who received BNT162b2. For those
participants who received BNT162b2 during the open-label period (originally
randomized to placebo), 8 participants reported maternal exposure during pregnancy
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prior to the data cutoff date. Data on Birth Outcomes, Unknown Pregnancy Outcomes
and Ongoing Pregnancies is not included in the study report as the Applicant did not
collect this information in their standard clinical database.

The disposition of participants 16 years of age or older who became pregnant from
Dose 1 through the data cutoff date of March 13, 2021, is shown below in Table 35
(original treatment groups as randomized, N=44,047) and Table 36 (participants
originally randomized to placebo who were unblinded and received BNT162b2,
N=19,611). No subject in the 16—17-year-old group reported a pregnancy. One sybject
in the older age group (62 years of age) reported a pregnancy 139 days relative4o the
last dose of vaccine. Withdrawals due to pregnancy during blinded follow-up.were
balanced between the vaccine and placebo groups.

The known pregnancy outcomes of spontaneous abortion, miscarriages and, elective
abortions was similar between the vaccine and the placebo group

Table 35. Disposition of Participants 16 Years of Age and OlderWhoxExperienced
Pregnancy, Phase 2/3 Safety Population (Data Cutoff Date March 13y2021)

BNT162b 2 Placebo® Total

(N=22026) (N=22021) (N=44047)

n. (%), n (%) n (%)

Total number of pregnancies 42 (0.2) 47 (0.2) 89 (0.2)

Timing of pregnancy

Completed 1 dose 5X0.0) 8 (0.0) 13 (0.0)

Completed 2 doses 37 (0.2) 39(0.2) 76 (0.2)
Timing of last dose relative to pregnancy

Within 30 days of pregnancy 13(0.1) 21(0.1) 34 (0.1)

>30 days after pregnancy 29 (0.1) 26 (0.1) 55(0.1)

Spontaneous Abortions 3(0.0) 7 (0.0) 10 (0.0)

Miscarriages 3(0.0) 5(0.0) 8 (0.0)

Elective Abortions 0 1(0.0) 1(0.0)

Source: STN 125742, amendment 23, Tahle<l’, IR Réponse, page 4-5.

Note: Human immunodeficiencypvirus (HI*positive participants are included in this summary

2 Includes data from Dose 1 through Mareh 13, 2021, for participants who originally received BNT162b2.

b Includes data from Dosed Yo befoie, the first dose of BNT162b2 or through March 13, 2021, for participants who
originally received placebo.

Table 36. Dispositign~0f Participants 16 Years of Age and Older Who Experienced
Pregnancy_and.Who Had Originally Received Placebo and Then Received BNT162b2 After
Unblinding, Phase 2/3 Safety Population (Data Cutoff Date March 13, 2021)

BNT162b22

(N=19611)

n (%)

Totaknumber of pregnancies 8 (0.0)

Timing of pregnancy

Completed 1 dose 3(0.0)

Completed 2 doses 5 (0.0)
Timing of last dose relative to pregnancy

Within 30 days of pregnancy 7 (0.0)

>30 days after pregnancy 1(0.0)

Spontaneous Abortions 0 (0.0)

Miscarriages 0 (0.0)

Elective Abortions 0
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Source: STN 125742, amendment 23, Table 2, IR Response, page 4-5.

Note: Human immunodeficiency virus (HIV)-positive participants are included in this summary

2 Includes data from first dose of BNT162b2 through March 13, 2021, for participants who originally received placebo
and then received BNT162b2 after unblinding.

The data on pregnancy and pregnancy outcomes from this study is limited. As part of
the postmarketing surveillance, the Applicant will perform a pregnancy registry study to
assess pregnancy and infant outcomes after exposure to BNT162b2 during pregnancy.
among pregnant women aged 18 years or older who reside in the US or Canada.
(Study C4591022). Additionally, a randomized controlled trial in pregnant women (Study
C4591015) will be initiated.

Further information collected from VAERS using the terms for events relatedto counts
for the SOCs of Pregnancy, puerperium and perinatal conditions can be fetund.in-the
Pharmacovigilance Plan Review Memorandum (Division of Epidemiology).

9.1.2 Use During Lactation

It is not known if BNT162b2 is secreted in human breast milk.“Datacare not available to
assess the effects of BNT162b2 on the breastfed infant or@n milk’production.

9.1.3 Pediatric Use and PREA Considerations

To address Pediatric Research Equity Act (PREA) requiréments, the Applicant

submitted a request for deferral of the following-studies’in pediatric individuals <16

years to birth, because BNT162b2 would be(readyfor approval for use before pediatric

studies for ages 0 to <16 years are complete. THe deferred studies are listed here:

e Deferred pediatric study C459100110 evaluate the safety and effectiveness of
BNT162b2 in children 12 years through'¥5 years of age

o Deferred pediatric study C4591007 A6 'evaluate the safety and effectiveness of
BNT162b2 in children 6 mgdnths te <12 years of age

o Deferred pediatric study €4591023 to evaluate the safety and effectiveness of
BNT162b2 in infants <6 months of age

Clinical data to suppart the'safety and effectiveness of BNT162b2 in individuals 16-17
years of age were ihclgoed in this BLA.

The deferratfequest-and pediatric plans were accepted without revisions by the
Pediatric:Review:Committee on August 3, 2021.

9.1.AAimmunocompromised Individuals

Study €4591001 enrolled healthy participants with preexisting stable disease, defined
as disease not requiring significant change in therapy or hospitalization for worsening
disease during the 6 weeks before enrollment. Immunocompromised individuals with
known or suspected immunodeficiency, as determined by history and/or
laboratory/physical examination and individuals with a history of autoimmune disease or
an active autoimmune disease requiring therapeutic intervention were excluded from
participation. Examples of conditions resulting in exclusion included but were not limited
to: systemic or cutaneous lupus erythematosus, autoimmune arthritis/rheumatoid
arthritis, Guillain-Barré syndrome, multiple sclerosis, Sjogren’s syndrome, idiopathic
thrombocytopenia purpura, glomerulonephritis, autoimmune thyroiditis, giant cell
arteritis (temporal arteritis), psoriasis, and insulin-dependent diabetes mellitus (type 1).
Individuals on immunosuppressive therapy or planning on receiving
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immunosuppressive therapy were not enrolled in the study. However, if there was short-
term treatment with corticosteroids for an acute illness, the individual's enroliment was
delayed for 28 days following the completion of that treatment. The study did enroll a
small subgroup (N=200) of participants with HIV infection on stable antiretroviral
therapy; these participants all had stable viral load <50 copies/mL and CD4 count >200
cells/mm? within 6 months before enrollment and are discussed in more detail in
Section 9.1.6 below.

Due to study exclusion criteria described above, data in the BLA submission are
insufficient to inform vaccine safety and effectiveness in immunocompromised
populations. Based on published reports of low antibody responses and breakthrough
infections among significantly immunocompromised individuals (mainly selitl orgaf
transplant recipients) who received the two-dose vaccination series under EUA}FDA
amended the EUA for the Pfizer COVID-19 Vaccine in August 2021 .terallowfor a third
dose, at least 28 days following the second dose, in individuals atdeast 22¥ears of age
who have undergone solid organ transplantation, or who are diaghose@with conditions
that are considered to have an equivalent level of immunocompromise.

9.1.5 Geriatric Use

Among all participants (N=22,026) who were originally randomized to BNT162b2 in
Study C4591001 and included in the safety popdlation,20.7% (n=4,552) were 65 years
of age and older and 4.2% (n=925) were 75 ygars ofrage and older. The effectiveness
in geriatric participants was consistent with.ttiat seén in younger adult participants, and
no safety concerns specific to the geriatri¢-age group were identified. The reported
frequencies of adverse reactions, including myoearditis/pericarditis, are lower in the
geriatric age group compared with younger adults and adolescents.

9.1.6 Patients with Human Imnsunodeficiency Virus (HIV) Infection

As an exploratory objective.for study C4591001, the safety, immunogenicity, and
efficacy of BNT162b2 vactine Wwas assessed in individuals with confirmed stable HIV
disease (protocol amerdment\6 dated September 8, 2020) in the Phase 2/3 portion of
the study. Confirméd-stable™HIV disease defined as documented viral load <50
copies/mL and GB4 count >200 cells/mm?3 within 6 months before enrollment, and on
stable antiretr@viral tRerapy for at least 6 months

A total of'\200 _participants 216 years of age, who met the prespecified criteria, were
randomized 1\1 to receive BNT162b2 or placebo.

Table 37)Participants With Confirmed HIV, Phase 2/3 Safety Population

Age, Group BNT162b2 (30 mcq) Placebo Total
16=55"years 74 69 143
>55 years 26 31 57
Total 100 100 200

Source: STN 125742, Study C4591001, Section 14, Table 14.30 (reviewer modified), pages 357/1584.

These participants were not included in the overall Phase 3 analysis for safety or
efficacy for the general population of study participants 216 years of age. The safety
results for individuals with confirmed stable HIV disease were summarized
descriptively. VE was to be assessed if there was a sufficient number of COVID-19
cases in this group of participants.
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The demographics (sex, race, ethnicity and age) were similar between the BNT162b2
vaccine and placebo cohort of participants with HIV. Baseline SARS-CoV-2 status was
positive for 15 participants (15%) in the BNT162b2 vaccine group and 11 participants
(11%) in the placebo group. More participants in the placebo group had T-cell counts
between 200-500 cells/mm3 than in the vaccine group; 28 (28.0%) compared to 16
(16.0%) respectively. Overall, the participants in the HIV subgroup were younger and
more likely to be male than the general population of participants enrolled in the study,
A higher percentage of participants in the HIV subgroup identified as Black or Africad
American compared to the general study population (54.5% versus 9.5%). The median
age at vaccination for the HIV subgroup was 50 years. (This mirrors what was_s€én it
the general study population 216 years of age.)

Table 38. Demographic Characteristics, Blinded Placebo-controlled Follow-up, Period,
Phase 2/3 HIV-Positive Participants 16 Years of Age and Older, Safety Ropulation

BNT162b2 (30 ug) Rlatebo Total
(N2=100) (N? =100) (N2=200)
n® (%) a2 (%) n® (%)
Sex
Male 69 (69¢0) 66 (66.0) 135 (67.5)
Female 31 £30.0) 34 (34.0) 65 (32.5)
Race
White 44 (44.9) 37 (37.0) 81 (40.5)
Black or African American 52 (82.0) 57 (57.0) 109 (54.5)
American Indian or Alaska Native 1'(1.0) 2 (2.0) 3(1.5)
Asian 2 (2.0) 1(1.0) 3(1.5)
Multiracial 1(1.0) 2 (2.0 3(1.5)
Not reported 0 1(1.0 1(0.5)
Ethnicity
Hispanic/Latino 20 (20.0) 12 (12.0) 32 (16.0)
Non-Hispanic/non-Latino 80 (80.0) 87 (87.0) 167 (83.5)
Not reported 0 1(1.0) 1(0.5)
Country
Argentina 3(3.0) 1(1.0) 4 (2.0)
Brazil 3(3.0) 2(2.0) 5(2.5)
Germany 2 (2.0) 0 2 (1.0
South Africa 27 (27.0) 27 (27.0) 54 (27.0)
Turkey 2 (2.0) 2 (2.0) 4 (2.0)
USA 63 (63.0) 68 (68.0) 131 (65.5)
Age group+(at vacCihation)
16-55-Years 74 (74.0) 69 (69.0) 143 (71.5)
>b5Years 26 (26.0) 31 (31.0) 57 (28.5)
Agé&Zat vaccCination (years)
Mean (SD) 49.0 (9.74) 48.9 (11.15)  48.9 (10.44)
Median 50.0 49.0 49.5
Min, max (22, 75) (26, 68) (22, 75)
Baseline SARS-CoV-2 status
Positivec 15 (15.0) 11 (11.0) 26 (13.0)
Negatived 83 (83.0) 88 (88.0) 171 (85.5)
Missing 2 (2.0) 1(1.0) 3(1.5)
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BNT162b2 (30 ug) Placebo Total
(N2=100) (N2=100) (N2=200)
n® (%) n° (%) n° (%)
BMI
Underweight (<18.5 kg/m?) 4 (4.0) 1(1.0) 5(2.5)
Normal weight (=18.5 kg/m? -
24.9 kg/m2) 22 (22.0) 26 (26.0) 48 (24.0)
Overweight (225.0 kg/m? - 29.9 kg/m?) 35 (35.0) 34 (34.0) 69 (345)
Obese (=30.0 kg/m2) 39 (39.0) 39 (39.0) 78 (390)
Cluster of differentiation 4 (CD4) count
<200 cells/mm3 2(2.0) 2 (2.0 4 (2:0)
200-500 cells/mm? 16 (16.0) 28 (28.0) 44 (22.0)
>500 cells/mm? 78 (78.0) 64 (64.0) 142471.0)
Missing 4 (4.0) 6 (6.0) 10 (5.0)
HIV ribonucleic acid (RNA)
<50 copies/mL 93 (93.0) 9696.0) 189 (94.5)
=50 copies/mL 4 (4.0) 0 4 (2.0)
Missing 3(3.0) 4+4.0) 7 (3.5)

Source: STN 125742, Study C4591001, Section 14, Table 14.51, pages 505-6/1584.

Abbreviation: SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.

Note: Human immunodeficiency virus (HIV)-positive participants are included inythis sumpary but analyzed and reported
separately.

& N = number of participants in the specified group, or the total sample. This valg is th dehominator for the percentage
calculations.

P, n = Number of participants with the specified characteristic.

¢, Positive N-binding antibody result at Visit 1, positive NAAT result &¢\isit Lot medical history of COVID-19.

9. Negative N-binding antibody result at Visit 1, negative NAAT. result'at Vjsit\I; and no medical history of COVID-19

Solicited local reactions in participants with stalle’HIV disease were similar to those
observed for all participants 216 years of age,by severity, onset day, and median
duration (see Table 26 and Table-27yfor general population local reactions). In the
subgroup of participants with stable HIYythe frequency of pain at the injection site
following BNT162b2 was simitaPafterDose 1 compared with Dose 2 of (63.0% vs
53.3%) The frequency of redhess-and swelling was similar after Dose 1 compared with
Dose 2 (redness: 3.7% vS)6.7%»Swelling: 5.6% vs 8.3%, respectively). One (1.7%)
severe reaction (pain-atithe iqjection site) was reported after Dose 2 of BNT162b2.
Overall, no Grade-4¥eactions were reported for either the vaccine or the placebo group.
The mean durationof focal reactions in those participants who received the BNT162b2
was <2 days.

Solicited systendic adverse reactions in participants with confirmed stable HIV disease
were sifilari@those observed for all participants 216 years of age by severity, onset
dayCand duration Fever, headache, chills, and joint pain increased in frequency from
Dase 1 0 Dose 2 while fatigue, vomiting, diarrhea, and muscle pain were similar in
frequency after each dose. No severe systemic events were reported after Dose 1 of
BNT162b2. Following Dose 2 of BNT162b2, severe solicited systemic adverse events
fncluded 1 (1.7%) fever (>38.9°C to 40.0°C), 3 (5.0%) fatigue, 2 (3.3%) headache, 1
(1.7%) chills, and 1 (1.7%) diarrhea. No grade 4 solicited systemic adverse events were
reported after either dose.

Table 39 and Table 40 present the frequency and severity of reported solicited local
and systemic reactions, respectively, within 7 days of each dose of BNT162b2 and
placebo for participants 16 years of age and older with confirmed stable HIV infection.

88



Clinical Reviewers: Susan Wollersheim, MD and Ann Schwartz, MD

STN:125742

Table 39. Solicited Local Reactions Among HIV-Positive Participants 16 Years of Age and
Older, by Maximum Severity, Within 7 Days After Each Dose, Reactogenicity Subset of

the Safety Population*

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2 =54 N2 =56 N2 =60 N2 =62
n® (%) n® (%) n® (%) n® (%)

Redness®
Any (>2.0 cm) 2(3.7) 3(5.4) 4 (6.7) 1(1.6)
Mild 2(3.7) 1(1.8) 3(5.0) 1(1.6)
Moderate 0 0 11.7) Q
Severe 0 2 (3.6) 0 0

Swelling®
Any (>2.0 cm) 3(5.6) 1(1.8) 5(8.3) 0
Mild 2(3.7) 0 2(3.3) 0
Moderate 1(1.9 0 3(5.0) 0
Severe 0 1(1.8) 0 0

Pain at the injection sited

Any 34 (63.0) 9(16.1) 32(53.3) 5(8.1)
Mild 26 (48.1) 8 (14.3) 22 (36(7) 5(8.1)
Moderate 8 (14.8) 1(1.8) 9 (15°0) 0
Severe 0 0 P (1.7) 0

Source: Modified from Table 14.72 page 546/1584
Notes: Reactions were collected in the electronic diary (e-diary) from) Day 1;te Day 7 after vaccination.

No Grade 4 solicited local reactions were reported in HIV-positiveyparticipants 16 years of age and older.

* Randomized participants in the safety analysis population who'recejxed*at least 1 dose of the study intervention.

& N = Number of participants reporting at least 1 yes or ng ¥&ésponse\fer the specified reaction after the specified dose.
The N for each reaction was the same, therefore, this infogmatiof Wds included in the column header.

P n = Number of participants with the specified reactign:

¢ Mild: >2.0 to £5.0 cm; Moderate: >5.0 to £10.0 cns-Severe; 210.0 cm.
d Mild: does not interfere with activity; Moderate (interfergswwith activity; Severe: prevents daily activity.

Table 40. Solicited Systemic Red@c¢tionS;Among HIV-Positive Participants 16 Years of Age
and Older, by Maximum Severity, Within 7 Days After Each Dose, Reactogenicity Subset

of the Safety Population*

BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
N2 =54 N2 =56 N2=60 N2=62
n® (%) n® (%) n® (%) n® (%)
Fever
>38.0C 1(1.9 4(7.1) 9 (15.0) 5(8.1)
238:05C t1Q.884°C 1(1.9) 2 (3.6) 4 (6.7) 5(8.1)
>38/4°C 10:38.9°C 0 0 4(6.7) 0
>38.9°G40 40.0C 0 2 (3.6) 1(1.7) 0
>40,0°C 0 0 0 0
Fatiglre®
Any 22 (40.7) 15 (26.8) 24 (40.0) 12 (19.4)
Mild 15 (27.8) 9(16.1) 12 (20.0) 5(8.1)
Moderate 7 (13.0) 5(8.9) 9 (15.0) 7(11.3)
Severe 0 1(1.8) 3 (5.0 0
Headache®
Any 11 (20.4) 18 (32.1) 18 (30.0) 12 (19.4)
Mild 7 (13.0) 10 (17.9) 8 (13.3) 8 (12.9)
Moderate 4 (7.4) 7 (12.5) 8 (13.3) 4 (6.5)
Severe 0 1(1.8) 2 (3.3) 0
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BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
Na=54 N2=56 N2=60 N2=62
n® (%) n® (%) n® (%) n® (%)
Chills¢
Any 6 (11.1) 5(8.9) 14 (23.3) 4 (6.5)
Mild 5(9.3) 4(7.1) 5(8.3) 3(4.8)
Moderate 1(1.9) 1(1.8) 8 (13.3) 1 (1:6)
Severe 0 0 1(1.7) 0
Vomiting®
Any 1(1.9) 3(5.4) 2(3.3) 2 (32)
Mild 1(1.9) 1(1.8) 1(1.7) 141.6)
Moderate 0 0 1(1.7) 1/(1.6)
Severe 0 2 (3.6) 0 0
Diarrhea®
Any 5(9.3) 8 (14.3) ANB.7) 9 (14.5)
Mild 5(9.3) 6 (10.7) (1.9 6 (9.7)
Moderate 0 1(1.8) 2:B8.3) 3(4.8)
Severe 0 1(1.8) NA.7) 0
New or worsened muscle pain®
Any 9 (16.7) 10 (17.9) 10 (16.7) 5 (8.1)
Mild 7 (13.0) 7 (12.5) 5(8.3) 1(1.6)
Moderate 2(3.7) I(B) 5(8.3) 4 (6.5)
Severe 0 0 0 0
New or worsened joint pain®
Any 5(9.3) 7 (@25) 10 (16.7) 5(8.1)
Mild 5(9.3) D(7.1) 4 (6.7) 1(1.6)
Moderate 0 3(5.4) 6 (10.0) 4 (6.5)
Severe 0] 0 0 0
Use of antipyretic or 74130) 8 (14.3) 16 (26.7) 7 (11.3)

pain medication’

Source: Modified Table 14.79 page 58%(1584
Notes: Reactions and use of antipyr€tic or paji_medication were collected in the electronic diary (e-diary) from Day 1 to

Day 7 after each dose.

No Grade 4 solicited systemic @actions wWete reported in HIV-positive participants 16 years of age and older.

* Randomized participants inthe safefynanalysis population who received at least 1 dose of the study intervention.

& N = Number of participaQtsrepopting at least 1 yes or no response for the specified reaction after the specified dose.
The N for each event qriuse of@ntipyretic or pain medication was the same, therefore, this information was included in

the column header.

b n = Number of participants With the specified reaction.

¢ Mild: does not{interfere ith activity; Moderate: some interference with activity; Severe: prevents daily activity.

4 Mild: 1 to 2%imes in*24 hours; Moderate: >2 times in 24 hours; Severe: requires intravenous hydration.

e Mild: 20.3400séstools in 24 hours; Moderate: 4 to 5 loose stools in 24 hours; Severe: 6 or more loose stools in 24

hours:

- Seventy was ‘@ot collected for use of antipyretic or pain medication.

Reviewer Comment: Regardless of the number of doses of BNT162b2 vaccine, the
solicited adverse reactions and systemic adverse events observed in the stable HIV
population following any dose of BNT162b2 occurred with the same or less

frequency than those observed in the general study population.

Table 41 below presents the rates of adverse events reported in participants with stable
HIV from dose one of vaccine or placebo until the study unblinding date. While the rate
of any related AE in the stable HIV cohort was higher in the BNT162b2 group when
compared to the placebo group (attributed to the overall reactogenicity of BNT162b2),
rates of related severe and life-threatening events were similar between the two

treatment groups.
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Two participants in the vaccine group withdrew secondary to an adverse event, and 1
participant in the placebo group also withdrew from the study. Serious adverse events
were similar between the two cohorts (6.6% in the vaccine group and 6.9% in the
placebo group) and included one case of COVID pneumonia in the placebo group (see
Table 41 below).

Table 41. Occurrence of at Least 1 Adverse Event From Dose 1 to Unblinding Date Among
HIV-Positive Participants 16 Years of Age and Older, Blinded Placebo-controlled Foldew*
up Period, Phase 2/3 Safety Population

BNT162b2 Placebo
(N2=100) (N2=100)
n=% n=%
nb
15

Any event

Related®

Severe

Life-threatening

Any serious adverse event
Related®

Severe

Life-threatening

Any adverse event leading to
withdrawal

Related®

Severe

Life-threatening

Death

Source: STN 125742, Study C4591001, Section)14, madified supplemental Table 14.118, pages 848/1584.

& N = number of participants in the specified,group

®. n = Number of participants reporting.atledst 1 qccurrence of the specified event category. For "any event,” n = number
of participants reporting at least 1 occurrence @f\any event.

¢. Assessed by the investigator asfelated to-investigational product.

SAEs

An assessment ofthe HIM'subgroup for the period from Dose 1 to the unblinding date
shows that four participants (2 in BNT162b2 group/ 2 in placebo group) reported at
least 1 SAE during thé-blinded, placebo-controlled follow-up period. During this same
time period{2"AEs\eading to withdrawal were reported in the BNT162b2 group (1 life-
threatening) and 2 AEs (life-threatening) leading to withdrawal were reported in the
placebe’/group. These AEs are summarized in Table 42 below. Only the severe AEs of
nausea, vamiting, chills, injection site pain, fever, myalgia reported by the same
participant one day after Dose 2 in the BNT162b2 were thought to be related to the
study-product. These AEs were reported to have resolved in 3 days.
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Jable 42. Adverse Events That Were Severe, Serious, Life Threatening, or Led to
Withdrawal, from Dose 1 to Unblinding Date, HIV-Positive Participants 16 Years of Age
and Older, Blinded Placebo-Controlled Follow-up Period, Phase 2/3 Safety Population
Dose/ Day of
Onset Relative

Vaccine Group AE Category Dose Description
BNT162b2 SAE (severe) Dose 2/ Day 86 pneumonia
BNT162b2 SAE (life Dose 2/ Day 74 Motor vehicle accident

threatening)
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Dose/ Day of
Onset Relative
Vaccine Group AE Category Dose Description
BNT162b2 AE exposure Dose 1/ Day 22 Pregnancy
BNT162b2 Severe AE Dose 2/Day 1 Nausea/vomiting/chills/injection
site pain /fever/ myalgia
Placebo SAE (life- Dose 2/ Day 72 COVID-19 pneumonia
threatening) Dose 2/ Day 68 Diabetes mellitus
Placebo SAE Dose 2/ Day 71 Breast cancer

Source: FDA summary from STN 125742.0.12, Appendix 3- narratives.

e A BNT162b2 participant in the >55-year age group experienced an SAE(of
pneumonia 86 days after Dose 2 which lasted 8 days prior to resolution

o A BNT162b2 participant in the >55-year age group experienced a fatal SAE of road
traffic accident 73 days after Dose 2.

e A younger participant in the placebo group reported a SAE of bfeast-Cancer 71 days
after Dose 2. The event is ongoing at the data cutoff date,

e A younger participant in the placebo group reported a SAE of diabetes mellitus 68
days after Dose 2, and COVID-19 pneumonia 72 days-after Dose 2 which lasted 4
days and resulted in death (South Africa).

An assessment of the HIV-infected study cohort fetthe pgeriod from Dose 1 to the
unblinding date shows that four participants (2,in"BNT&62b2 group/ 2 in placebo group)
reported at least 1 SAE during the controlled-fotlow<up period. During this same time
period there were 2 AEs leading to withdrawal incthe BNT162b2 group (1 life-
threatening) and 2 AEs (life-threatening).Jeadjng’to withdrawal in the placebo group.

Deaths

Two deaths were reported in participatits (1 BNT162b2 and 1 placebo) with confirmed

stable HIV infection:

e One female participantiin the.younger age group died due to COVID-19 pneumonia
reported 75 days afterreceiying Dose 2 of placebo. This participant was diagnosed
based on a local COVID1Y test that could not be confirmed as protocol-approved
and was not coniirmed by a test result from the central laboratory. Therefore, this
participant was notincluded in efficacy analyses.

¢ One female participant in the older age group died due to a road traffic accident
occuring 73 days after receiving Dose 2.

HIV-infected participants were not included in the efficacy population. A separate
efficacy analysis was not performed for the HIV-infected population.

10 GONCLUSIONS

T heé data submitted to this BLA provide evidence to support the safety and
effectiveness of BNT162b2 (30 ug), administered in two doses 3 weeks apart, for
prevention of COVID-19 caused by SARS-CoV-2.

The clinical data submitted to the BLA include results of a randomized, blinded,
placebo-controlled multinational clinical trial that evaluated the safety and efficacy of
BNT162b2 in >40,000 participants 16 years of age and older. Overall, the updated
efficacy analysis results show that BNT162b2 provided >90% VE in preventing
symptomatic COVID-19, and >95% VE in preventing severe COVID-19, starting 7 days
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after Dose 2. Subgroup analyses of vaccine efficacy (although limited by small numbers
of cases in some subgroups) did not suggest meaningful differences in efficacy across
genders, ethnic groups, geographies, or for participants with obesity or medical
comorbidities associated with high risk of severe COVID-19. These findings are
consistent with the VE results reported in the protocol-specified event-driven interim
and final analyses that supported issuance of an EUA for this vaccine in December
2020 and provide more robust evidence of vaccine effectiveness based on a much
larger number of cases observed over a longer period of placebo-controlled follow-up
than was available at the time of the EUA request.

The clinical safety data submitted exceeded FDA expectations for an acceptable pre-
licensure safety database of at least 3000 participants in each age group.(16-55-ye€ars
of age and >55 years of age) with at least 6 months of total safety follow-=up. hithe
clinical trial, local and/or systemic solicited reactions following vaccin@tion Were
generally of short duration and occurred more commonly in the BNJ162k2"group than
the placebo group. Severe events, when they did occur, were-more common in the
younger age group. Overall, deaths and SAEs were reported By similar proportions of
participants in both groups. Adverse reactions other than sglicitedlreactogenicity events
identified from the clinical trial data include lymphadenepathy.and potentially Bell's
Palsy (the latter from a small numerical imbalance gf{eémpgtally associated events).
These imbalances support labeling of both lymphadenopathy and Bell's Palsy as
potential adverse reactions. A slight imbalance.invhypersensitivity-related events was
observed during the trial, and hypersensitivity ¥eactions reported during post-
authorization use further supports inclusion of these reactions in labeling. The safety
results for individuals with confirmed stable HhNAdIsease were summarized
descriptively. The proportion of subjeéts reforting solicited reactions in the HIV
population was similar or lower thaf-thos€'seen in the main study population.

Post-authorization safety sutveillanee has identified two additional clinically important
but infrequent adverse reactions: @niaphylaxis and myocarditis/pericarditis. The risk of
myocarditis, observed as-highest in males younger than 40 years of age, is being
addressed by labelingin thelWarnings and Precautions Section of the US package
insert, by ongoing fonitefing through active and passive surveillance, and by
postmarketing studiest0 be conducted by the Applicant, US Government agencies, and
other healthcare stakeholders to further evaluate and understand these risks.

Based.onythe. totality of data and the benefit-risk considerations as described in Section
11 below, the<clinical reviewers conclude that the clinical trial data submitted in this
application~and complemented by available post-authorization data and plans for post-
licensure’studies, support approval of BNT162b2 for the indication of active
immu#ization to prevent symptomatic coronavirus disease 2019 (COVID 19) caused by
seyvere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in individuals 16 years
of age and older.
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11.2 Risk-Benefit Summary and Assessment

COVID-19 caused by SARS-CoV-2 is associated with a wide spectrum of
manifestations, including mild illness in some individuals but severe morbidity (in some
cases with long-term sequelae) and/or mortality in others. Over 4 million deaths
attributable to COVID-19 have been reported worldwide since the beginning of the
pandemic in late 2019, with >600,000 US deaths since the beginning of the pandemic
and >2.6 million US hospitalizations during the year starting in August 2020 and ending
in August 2021. Currently, the US is experiencing its third surge of COVID-19,
associated with widespread transmission of the SARS-CoV-2 delta variant nationally.
While the greatest risk of severe or fatal COVID-19 is in individuals >65 years-of age and
those with comorbid conditions (e.g., obesity, diabetes, immunocompromising
conditions), significant morbidity and mortality and long-term sequelae from . COVID-19
has occurred in healthy individuals of all ages. In addition to individual<level morbidity
and mortality, the COVID-19 pandemic has overwhelmed healthcare systems during
periods of high incidence, and the effects of SARS-CoV-2 infeCtioh, COVID-19 disease,
and the necessary public health measures implemented to-preventinfection and iliness
have severely disrupted human activities on a global scale\ Whilg’three COVID-19
vaccines have received emergency use authorization inthe US.based on having met
applicable statutory criteria, including authorization of BNTX62b2 for use in individuals
12 years of age and older, full approval of a COWDP-*19 vaccine that has met the FDA
evidentiary standard for safety, effectiveness, and mangfacturing quality and consistency
would represent an important step in addressing thé.inmet need for approved
pharmacologic interventions for prevention,of COMID-19.

A randomized, blinded, multinational-placebo-controlled trial (C4591001) that enrolled
>40,000 participants 16 years of age and‘older demonstrated the clinical benefit of
BNT162b2 in preventing PCR-confirmed COVID-19 of any severity during the trial’'s
blinded, placebo-controlled fallow-uf ‘period, with an estimated vaccine efficacy of >90%
from 7 days after completjgn*of the-2-dose vaccination regimen. Subgroup analyses of
vaccine efficacy (although Timited by small numbers of cases in some subgroups) did not
suggest meaningful.differenées in efficacy across genders, ethnic groups, geographies,
or for participants with medical comorbidities associated with high risk of severe COVID-
19. Data from ndmerous*published observational studies of real-world use of the
vaccine, although netihdependently reviewed and confirmed by FDA, appear to
corroborate the.high level of protection observed in the clinical trial, including against
COVIDelYassociated hospitalization and death, across various patient populations and
geographic gegions. Although some more recently published observational studies that
evaluated\Vaccine effectiveness during emergence of the delta variant appear to suggest
decreased protection against less severe COVID-19 caused by this variant, protection
against hospitalization and death appears stable at this time. Remaining uncertainties
redarding the clinical benefits of BNT162b2 in individuals 16 years and older include its
level of protection against asymptomatic infection and transmission of SARS-CoV-2,
including for the delta variant, durability of protection beyond 6-8 months (the current
limit of observation in the clinical trial and observational studies), confirmation of more
robust estimates of effectiveness in certain populations not well represented in the
clinical trial (including individuals with prior SARS-CoV-2 infection), and vaccine
effectiveness against future emerging variants.
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Risks demonstrated to be associated with use of BNT162b2 in individuals 16 years of
age and older include common self-limited local and systemic adverse reactions
characterized in the clinical trial, which are mostly mild to moderate but can be severe in
some individuals (~5% or fewer, depending on the adverse reaction), and two rare but
clinically important serious adverse reactions detected through post-authorization safety
surveillance: anaphylaxis and myocarditis/pericarditis. The crude reporting rate for
anaphylaxis in VAERS through July 2021 (which includes unconfirmed and potentially.
duplicate reports) has been ~6 cases per million doses, which is similar in magnitudeto
rates of anaphylaxis reported for other preventive vaccines. Reporting rates for medical
chart-confirmed myocarditis/pericarditis in VAERS have been higher among malgs under
40 years of age than among females and older males and have been highest.in males
12-17 years of age (~65 cases per million doses as per CDC communication on Aldgust
20, 2021). Although some cases of vaccine-associated myocarditis/pericarditis sequired
intensive care support (with several suspected fatal cases under CDC/investigation but
not confirmed at the time of this review), available data from short:term fellew-up
suggest that most individuals affected by vaccine-associated myQcarditis/pericarditis
have had resolution of symptoms with conservative managemeént. Infermation is not yet
available about potential long-term sequelae and outcomesii affécted individuals, and
additional uncertainties regarding the risk of myocarditis/pericarditis include: whether
and to what extent subclinical cases might occur, and-ithey-do what are the long-term
outcomes; the mechanism of pathogenesis; and jadividuakfactors conferring increased
risk for vaccine-associated myocarditis/pericarditis. Other risk uncertainties for
BNT162b2 in general include: more robust characterization of the safety profile through
active safety surveillance and/or controlled.@bseryational studies in specific populations
(e.g., individuals with prior COVID-19, preghantwomen, and significantly
immunocompromised individuals); and.whether additional rare but clinically important
adverse reactions could be identified-withAncreased exposure and longer follow up.

Since vaccine-associated mypcCarditis/pericarditis is the most clinically significant
identified risk, FDA undertook a guantitative benefit-risk assessment to model the
excess risk of myocarditis/pericarditis vs. the expected benefits of preventing COVID-19
and associated hospitalizatiefis, ICU admissions, and deaths (summarized in Section
4.7 of this review memo, with more details provided in the review memo from the CBER
Analytics and Benefit-Risk Assessment Team). For estimation of risk, the model took a
conservative approach by relying on non-chart-confirmed cases from a US healthcare
claims database (@PTUM) that could provide a control group and greater confidence in
denominaters farvaccine exposures. Thus, the estimates of excess risk in this model
are higher than the rates estimated from reports to VAERS (an uncontrolled passive
survgillaneesystem), with an age/sex-stratified estimated excess risk approaching 200
cases permillion vaccinated males 16-17 years of age (the age/sex-stratified group with
the highest risk). For estimation of benefit, the model output was highly dependent on
thé.assumed COVID-19 incidence, as well as assumptions about vaccine efficacy and
diration of protection. The assessment therefore considered a range of scenarios
including but not limited to: a “most likely” scenario with incidence rates reflecting the
recent delta variant surge and assumption of diminished vaccine effectiveness (70%
overall, 80% against COVID-19 hospitalization) compared to that observed in the clinical
trial; and a “worst-case” scenario with low COVID-19 incidence reflecting the July 2021
nadir and the same somewhat diminished vaccine effectiveness as in the “most likely”
scenario.
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For males and females 18 years of age and older and for females 16-17 years of age,
even before accounting for morbidity prevented from non-hospitalized COVID-19, the
model predicts that the benefits of prevented COVID-19 hospitalizations, ICU
admissions and deaths would clearly outweigh the predicted excess risk of vaccine-
associated myocarditis/pericarditis under all conditions examined. For males 16-17
years of age, the model predicts that the benefits of prevented COVID-19
hospitalizations, ICU admissions and deaths would clearly outweigh the predicted
excess risk of vaccine-associated myocarditis/pericarditis under the “most likely”
scenario, but that predicted excess cases of vaccine-associated myocarditis/pericarditis
would exceed COVID-19 hospitalizations, ICU admissions and deaths under the “Worst
case” scenario. However, this predicted numerical imbalance does not accouny for the
greater severity and length of hospitalization, on average, for COVID-19 compared“vith
vaccine-associated myocarditis/pericarditis. Additionally, the “worst case®.scenatio
model predicts prevention of >13,000 cases of non-hospitalized COVID-19 per million
vaccinated males 16-17 years of age, which would include preventien of glinically
significant morbidity and/or long-term sequelae associated with,some of’these cases.
Finally, the model does not account for indirect societal/public healtR®benefits of
vaccination. Considering these additional factors, FDA cone¢luded,that even under the
“worst case” scenario the benefits of vaccination sufficiently outweigh risks to support
approval of the vaccine in males 16-17 years of age.

Uncertainties in the quantitative benefit-risk assessmemt,include those around estimates
of excess risk from vaccine-associated myocafdlitis/pericarditis and those around
predicting future COVID-19 incidence and vaccine\effectiveness with potential
emergence of new SARS-CoV-2 variants.(t is gessible that the benefit-risk balance
could become less favorable than predieted<by the model, in particular for males 16-17
years of age, if sustained dramatig-decreaSes in COVID-19 incidence occur, if additional
information about vaccine-associated myocarditis/pericarditis demonstrates much higher
rates and/or worse outcomes:than currently appreciated, or if vaccine efficacy against
circulating variants diminishes subsStantially. However, currently available data support a
benefit-risk balance that is-cleatly’tavorable for approving BNT162b2 for use in all
individuals 16 years of¢tge and older. Mitigation of the observed risks and associated
uncertainties will beaccomplished through labeling (including warning statements
regarding risks of‘allergi¢ reactions and vaccine-associated myocarditis/pericarditis) and
through continued safety surveillance and postmarketing studies (as summarized in
Section 11.6)10 further assess and understand these risks.

11.3 DiSeussion of Regulatory Options

The&ZBNTA62b2 vaccine is currently available under EUA for use in individuals 12 years
gf‘age @nd older. The Applicant has requested, and the data support, approval of
BNA162b2 (trade name COMIRNATY following approval) for use in individuals 16 years
of age and older to prevent COVID-19 caused by SARS-CoV-2. At this time, the
Applicant has not yet requested approval of the vaccine for use in adolescents 12-15
years of age because additional safety data, including longer-term follow-up and further
characterization of the risk of myocarditis/pericarditis in this age group, are needed to
inform a benefit-risk assessment and to meet the evidentiary standard to support
approval. As available evidence continues to meet the statutory criteria for EUA
(including that available evidence supports the known and potential benefits outweigh
the known and potential risks) for adolescents 12-15 years of age, the vaccine will
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remain available under EUA for use in this age group following its full approval for use in
individuals 16 years of age and older.

11.4 Recommendations on Regulatory Actions

The clinical reviewers recommend approval of BNT162b2 for the prevention of COVID-
19 caused by SARS-CoV-2 in individuals 16 years of age and older.

11.5 Labeling Review and Recommendations

The package insert was submitted in the format required by FDA'’s Final Rule titléd
“Content and Format of Labeling for Human Prescription Drug and Biological(Produets;
Requirements for Pregnancy and Lactation Labeling”, referred to as the “Rregnangy and
Lactation Labeling Rule (PLLR)” effective June 30, 2015. Communications between the
Applicant and CBER resulted in revisions to the original prescribing inf@rmation which
reflects the data submitted in support of the application for licensure)-Of néte is the
addition to the WARNINGS AND PRECAUTIONS section to desg¢tibe the*occurrence of
myocarditis and pericarditis in subjects who receive BNT162b2 and\the increase risk
observed for adolescents and young adult males.

The data within the label was found to be consistent with and\supported by the
information and data in the BLA application.

11.6 Recommendations on Postmarketing Actions

Section 505(0) of the Federal Food, Drug,-and Cgsmetic Act (FDCA) authorizes FDA to
require holders of approved drug and biglogicabproduct applications to conduct
postmarketing studies and clinical trials-for Certain purposes, if FDA makes certain
findings required by the statute (séction 505(0)(3)(A), 21 U.S.C. 355(0)(3)(A)).

FDA has determined that an analysis©f'spontaneous postmarketing adverse events
reported under section 505(k){(1) of the FDCA will not be sufficient to assess known
serious risks of myocarditistand pericarditis and identify an unexpected serious risk of
subclinical myocarditis.

Furthermore, the pRarmacovigilance system that FDA is required to maintain under
section 505(k)(3)of the FDCA is not sufficient to assess these serious risks.
Therefore, based op:appropriate scientific data, we have determined that you are
required tocsonductthe following studies to include:

Postmarketing requirement (PMR) safety studies under section 505(0) of the Federal
Foaed;’Drug; and Cosmetic Act to assess the known serious risks of myocarditis and
pericarditis and an unexpected serious risk for subclinical myocarditis:

1. Study C4591009, entitled “A Non-Interventional Post-Approval Safety Study of the
Pfizer-BioNTech COVID-19 mRNA Vaccine in the United States,” to evaluate the
occurrence of myocarditis and pericarditis following administration of
COMIRNATY

2. Study C4591021, entitled “Post Conditional Approval Active Surveillance Study
Among Individuals in Europe Receiving the Pfizer-BioNTech Coronavirus Disease
2019 (COVID-19) Vaccine,” to evaluate the occurrence of myocarditis and
pericarditis following administration of COMIRNATY.
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3. Study C4591021 substudy to describe the natural history of myocarditis and
pericarditis following administration of COMIRNATY.

4. Study C4591036 a prospective cohort study with at least 5 years of follow-up for
potential long-term sequelae of myocarditis after vaccination (in collaboration with
Pediatric Heart Network).

5. A prospective assessment of the incidence of subclinical myocarditis following
administration of the second dose of COMIRNATY in a subset of participants 5
through 15 years of age enrolled in Study C4591007.

6. Study C4591031 substudy to prospectively assess the incidence of subclinical
myocarditis following administration of a third dose of COMIRNATY in a subsetlef
participants 16-30 years of age.

Postmarketing commitment (PMC) safety studies agreed upon by FDA and Applicant:

1. Study C4591022, entitled “Pfizer-BioNTech COVID-19 Vaccing’ Expesure during
Pregnancy: A Non-Interventional Post- Approval Safety Study of‘Bregnancy and
Infant Outcomes in the Organization of Teratology Informatien
Specialists/MotherToBaby Pregnancy Registry.”

2. Study C4591012, entitled “Post-emergency Use Authorization Active Safety
Surveillance Study Among Individuals in the Veteran siAffairs Health System
Receiving Pfizer-BioNTech Coronavirus Dis¢dse 20819 (COVID-19) Vaccine.”

Voluntary postmarketing studies: The Applicanthas.agreed to provide updates regarding
post-EUA studies that continue as voluntary studies post-licensure in periodic safety
update reports (PSURS).

1. C4591011: Active safety surveillang&of the Pfizer-BioNTech COVID-19 vaccine in
the U.S. Department of Defensegiopulation following Emergency Use
Authorization

2. C4591008: HERO Tagether{A post-Emergency Use Authorization observational
cohort study to evaldate ghjé safety of the Pfizer-BioNTech COVID-19 Vaccine in
U.S. healthcareswoerkers, their families, and their communities

At this time, the aVailable safety data do not suggest a safety concern that would require
a Risk Evaluation andyMitigation Strategy.
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APPENDIX A CHARLSON COMORBIDITY INDEX

This index is based on a list of 19 conditions identified from diagnoses in hospital and X,

physician data. Each condition is assigned a weight from 1 to 6. The index score is the
sum of the weights for all identified conditions (Charlson et al., 1987). An index score of

0 indicates no comorbid conditions, while higher scores indicate a greater level of
comorbidity.

Charlson Index Diagnoses: Cancer, Chronic Pulmonary Disease, Diabetes withou
Complications, Congestive Heart Failure, Cerebrovascular Disease, Dementia,
Disease, Peripheral Vascular Disease, Myocardial Infarction, Diabetes with Q
Complications, Paraplegia and Hemiplegia, Connective Tissue Disease-R ati

Severe Liver Disease, /AIDS.

Disease, Peptic Ulcer Disease, Mild Liver Disease, Metastatic Carcinon&& \é)&e@t

| NN
Reference: Charlson ME, Pompei P, Ales KL, et al. A new meth%‘-@f cb?& ing
prognostic comorbidity in longitudinal studies: development anQ Iid@i n.J Chro
Dis. 1987; 40(5):373- 383. [PubMed: 3558716] ‘\Q é\
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APPENDIX B CARDIAC DISORDERS FROM DOSE 1 TO DATE OF UNBLINDING AMONG PHASE 2/3 PARTICIPANTS 16 YEARS OF AGE AND OLDER

Table 44. Cardiac Disorders, by System Organ Class and Age Group, From Dose 1 to Unblinding Date, Phaseé 2/3 Subjects 16 Years of
Age and Older, Safety Population

16-55 Years of Age >55 Years of*Age Total
BNT162b1 Placebo BNT162bl-“JPlacébo BNT162bl Placebo
System Organ Class N=12995 N=13026 N=8932 N=8895 N=21926 N=21921
Preferred Term n (%) n (%) n ¢ (%) n (%) n (%) n (%)
Cardiac disorders (SOC) 30 (0.2) 31 (0.2) ~57 (0.6 47 (0.5) 87 (0.4) 78 (0.4)
Tachycardia 10 (0.1) 4 (0.0 5. A071) 3 (0.0) 15 (0.1) 7 (0.0)

Atrial fibrillation 2 (0.0) 3 (00y 13 (0.1) 14 (0.2) 13 (0.1) 17 (0.1)
Palpitations 3 (0.0) 134101) 4 (0.0) 3 (0.0 7 (0.0) 16 (0.1)
Acute myocardial infarction 2 (0.0 1N (0.0) 4 (0.0) 3 (0.0) 6 (0.0) 4 (0.0)
Cardiac arrest 0 (0.0 0 %0.9) 6 (0.1) 2 (0.0 6 (0.0 2 (0.0
Coronary artery disease 1 (0.0) 17,(0.0) 5 (0.1) 5 (0.1) 6 (0.0) 6 (0.0)
Angina pectoris 1 ©9) Q (0.0) 4 (0.0) 1 (0.0) 5 (0.0) 1 (0.0)
Cardiac failure congestive 1(0.0) 0 (0.0 4 (0.0) 3 (0.0) 5 (0.0) 3 (0.0)
Myocardial infarction g (08) 4 (0.0 4 (0.0) 4 (0.0) 4 (0.0 8 (0.0
Bradycardia %k <(0.0) 0 (0.0 2 (0.0 2 (0.0 3 (0.0 2 (0.0
Angina unstable 4 (0.0) 0 (0.0) 1 (0.0) 3 (0.0) 2 (0.0) 3 (0.0)
Left ventricular hypertrophy 0 (0.0 1 (0.0 2 (0.0) 0 (0.0) 2 (0.0) 1 (0.0
Myocardial ischaemia 1 (0.0 0 (0.0) 1 (0.0 0 (0.0) 2 (0.0) 0 (0.0)
Ventricular extrasystoles 0 (0.0 0 (0.0) 2 (0.0) 0 (0.0) 2 (0.0 0 (0.0)
Ventricular tachycardia 1 (0.0) 0 (0.0) 1 (0.0) 0 (0.0 2 (0.0) 0 (0.0
Acute coronary syndrome 1 (0.0 2 (0.0) 0 (0.0) 2 (0.0) 1 (0.0) 4 (0.0)
Acute left ventricular failure 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.0)
Arrhythmia 0 (0.0 1 (0.0 1 (0.0) 2 (0.0 1 (0.0 3 (0.0)
Arrhythmia supraventricula: 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.0)
Arteriospasm coronary 1 (0.0) 1 (0.0 0 (0.0 0 (0.0 1 (0.0) 1 (0.0
Atrioventricular block-c@mplete 0 (0.0) 0 (0.0) 1 (0.0) 1 (0.0) 1 (0.0) 1 (0.0)
Atrioventricular blgck&irst degree 1 (0.0) 0 (0.0 0 (0.0 0 (0.0) 1 (0.0) 0 (0.0)
Bundle branch hleck right 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.0)
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16-55 Years of Age >55 Years of Age Total

BNT162b1 Placebo BNT162bl Placebe~"BNT162b1 Placebo

System Organ Class N=12995 N=13026 N=8931 N=8895 N521926  N=21921
Preferred Term n (%) n (%) n (%) n ~ (%) n (%) n (%)
Cardiac disorder 1 (0.0) 0 (0.0) 0 (0.0 0 (QO) 1 (0.0) 0 (0.0)
Cardio-respiratory arrest 1 (0.0) 1 (0.0) 0 (0.0 0¢(0.0) 1 (0.0) 1 (0.0)
Cardiomegaly 0 (0.0 0 (0.0 1 (0\) 0 (0.0) 1 (0.0) 0 (0.0)
Cardiovascular disorder 0 (0.0 0 (0.0 15¢0.0) 0 (0.0) 1 (0.0) 0 (0.0)
Coronary artery dissection 0 (0.0 0 (0.0 L (0.0) 0 (0.0) 1 (0.0) 0 (0.0)
Hypertensive heart disease 0 (0.0 0 (0.0 1. _X0-0) 0 (0.0 1 (0.0) 0 (0.0)
Left ventricular dysfunction 0 (0.0 0 (0.0) 1_10.0) 0 (0.0) 1 (0.0) 0 (0.0)
Mitral valve incompetence 0 (0.0 2. (820) 1 (0.0) 1 (0.0) 1 (0.0) 3 (0.0)
Mitral valve prolapse 0 (0.0 1€ (0.0) 1 (0.0) 0 (0.0) 1 (0.0) 1 (0.0)
Pericarditis 0 (0.0 0 (00) 1 (0.0) 0 (0.0 1 (0.0) 0 (0.0)
Sinus tachycardia 1 (0.0) 1,.(0.0) 0 (0.0 0 (0.0 1 (0.0) 1 (0.0)
Supraventricular tachycardia 1 (0.0) 0 (0.0 0 (0.0) 1 (0.0) 1 (0.0) 1 (0.0
Tricuspid valve incompetence QC(0.0) 1 (0.0) 1 (0.0 0 (0.0) 1 (0.0) 1 (0.0)
Ventricular arrhythmia 0 (00) 0 (0.0 1 (0.0) 0 (0.0) 1 (0.0) 0 (0.0)
Aortic valve incompetence 0 .¢(0.0) 0 (0.0) 0 (0.0 2 (0.0 0 (0.0) 2 (0.0)
Arteriosclerosis coronary artery Q *(0.0) 0 (0.0 0 (0.0 1 (0.0) 0 (0.0 1 (0.0)
Atrial flutter 0 (0.0) 1 (0.0) 0 (0.0 1 (0.0) 0 (0.0 2 (0.0
Bundle branch block left 0 (0.0 0 (0.0 0 (0.0) 1 (0.0) 0 (0.0 1 (0.0)
Cardiac failure acute 0 (0.0 0 (0.0 0 (0.0) 1 (0.0) 0 (0.0 1 (0.0)
Coronary artery occlusion 0 (0.0 0 (0.0) 0 (0.0 1 (0.0 0 (0.0) 1 (0.0)
Junctional ectopic tachycardia 0 (0.0 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0
Left atrial enlargement 0 (0.0 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0 1 (0.0)
Myocarditis 0 (0.0 1 (0.0) 0 (0.0 0 (0.0 0 (0.0 1 (0.0)
Pericardial effusion 0 (0.0 0 (0.0 0 (0.0 1 (0.0) 0 (0.0 1 (0.0)
Postural orthostatic tachyeardia syndrome 0 (0.0 1 (0.0) 0 (0.0 0 (0.0 0 (0.0 1 (0.0)
Sinus bradycardia 0 (0.0 0 (0.0 0 (0.0) 1 (0.0) 0 (0.0 1 (0.0
Tachyarrhythmia 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.0) 1 (0.0)

Source: OCS Analysis Studio,~SafetinEXplorer.
Demographic Filters: TRTOLA = "BNJ162b2 Phase 2/3” or "Placebo”, AGEGR1 = "16-55 Years" or ">55 Years"; SAF1FL = "Y"
Adverse Event Filters: MPHASE', "Vaccination 1" or "Vaccination 2" or "Follow Up 1" or "Follow Up 2", AEBODSYS = "CARDIAC DISORDERS"
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1 Objective and Scope

The purpose of this review is to assess the adequacy of the sponsor’s proposed
pharmacovigilance plan (PVP) submitted under the original BLA 125742/0 for post-
marketing safety monitoring for BNT162b2 (COVID-19 vaccine) and to identify potential
safety issues associated with the use of BNT162b2 that may need to be addressed
through additional pharmacovigilance activities including safety-related studies sucfras
Post-Marketing Requirements (PMRs) and/or Post-Marketing Commitments (PMES) ox
a Risk Evaluation and Mitigation Strategy (REMS).

2 Product Information
2.1 Product Description

BNT162b2 contains a nucleoside-modified messenger RNA,(modRNA) that encodes
the viral spike (S) glycoprotein of SARS-CoV-2. Each vialof vaecine is diluted with 1.8
mL of sterile 0.9% Sodium Chloride Injection, USP prigf'to wSe to form the vaccine.
Each dose includes the following ingredients: lipids;((4-
hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2<hexyldecanoate), 2[(polyethylene
glycol)-2000]-N,N-ditetradecylacetamide, 1,2-diStearoyl-sn-glycero-3-phosphocholine,
and cholesterol), potassium chloride, monabasicfotassium phosphate, sodium
chloride, dibasic sodium phosphate dihydrate,-aad sucrose.

2.2 Authorized Indication and Dgsing Regimen

The Pfizer-BioNTech COVID-19 Vagtine is currently authorized for use under an
Emergency Use Authorizatign (ELUA) for active immunization to prevent coronavirus
disease 2019 (COVID-19),caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) in individtials:>12 years of age. The vaccine is administered
intramuscularly as a‘seri€s ‘of two doses (0.3 mL each) given three weeks apart.

2.3 Proposed Produfct Indication and Dosing Regimen

The proposed indication for BNT162b2 is active immunization to prevent COVID-19
disease¢aused by SARS-CoV-2 in individuals >16 years of age. The vaccine is
administered intramuscularly as a series of two doses (0.3 mL each) given three weeks
apart,

3 Materials Reviewed

e Pharmacovigilance Plan, Version 1.0 (STN 125742/0.1, Module 1.16.1, dated
May 17, 2021; received May 18, 2021)

e Pharmacovigilance Plan, Version 1.1 (STN 125742/0.20, sequence 0021,
Module 1.16.1, dated July 28, 2021; received July 29, 2021)






5 Summary of Sponsor’s Safety Database

5.1 Clinical Studies

There are two clinical studies for BNT162b2 which are summarized in Table 2,

Table 2: Summary of Clinical Studies for BNT162b2*

Study

Description

Number of
subjects
randomized

Data cut-off date

BNT162-01

Phase 1/2 first in human dose
finding study, open-label, non-
randomized, included two age
cohorts: 18-55 years and 56-85
years; BNT162b2 was given at 5
dose levels (1, 3, 10, 20, 30 ug)

216

October 23, 2020

C4591001
(BNT162-
02)

Phase 1/2/3 randomized, placebos
controlled, observer blindStudy-for
safety, immunogenicityy’and
efficacy

Phase 1: two age cghorts: 18-55
years and 65-85 ygars; 3 dose
levels forBNTL62b2: 10, 20, and
30 pgs¥andemized 4:1 to receive
active vagcine or placebo; long
term foHow-up (LTFU) for
AES/SAESs for BNT162b2 30 pg
group only

195 (30 in
LTFU)

August 24, 2020
(March 13, 2021
for LTFU)

Phase 2: two age cohorts: 18-55
years and 56-85 years; BNT162b2
30 ug dose; randomized 1:1 to
receive active vaccine or placebo

360

September 2,
2020

Phase 3: three age cohorts: 12-15,
16-55 years and >55 years;
BNT162b2 30 ug dose; randomized
1:1 to receive active vaccine or
placebo

43,847
(includes
360
subjects
from Phase
2)

March 13, 2021




*Adapted from sponsor’'s Summary of Clinical Safety, Table 1.

Study BNT162-01

Study BNT162b2 is an ongoing, first-in-human, open-label, non-randomized Phase 1/2
dose finding and cohort expansion (for dose levels selected during dose finding) study
conducted in Germany (not under U.S. IND) among healthy adults age 18 to 85cyears-of
age. Four vaccine candidates from three different RNA platforms were tested<Key.
safety assessments included physical examinations, electrocardiograms, elinical
laboratory tests, solicited local and systemic reactions (recorded in diaries for{seven
days post-dose), SARS-CoV-2 testing, adverse events (AEs), and sérious’adverse
events (SAEs). Unsolicited treatment emergent AEs (TEAES) wereecarded for 28 days
post-second dose. Adverse events of special interest (AESI) includedenhanced
respiratory disease or flu-like symptomatology that did not reSolveafter seven days.

Study C4591001

Study C4591001 (IND 019736) is a Phase 1/2/3 yabdomized, placebo-controlled,
observer blind study for safety, immunogenicity,.and gfficacy. Participants are followed
for 24 months. Participants >16 years who efiginally-received placebo (i.e., normal
saline) and became eligible for receipt of BNT162b2 were offered BNT162b2 in a
phased process as part of the study.

Phase 1 evaluated two vaccine candidates (BNT162b1 and BNT162b2) and involved
dose-level finding (three dose levels for*-BNT162b2: 10, 20, and 30 pg) among two age
cohorts of healthy adults (18-55 and)65-85 years; n=195). Subjects were randomized
4:1 to receive active vaccine or placebo. Reactogenicity (i.e., local and systemic
reactions) was assesse@ for up'to seven days after each dose, AEs were assessed
from dose 1 throughcl>meyith after the last dose, and SAEs were assessed from dose 1
to six months aftef.the last dose. Long-term follow-up for AEs and SAEs was conducted
for the BNT1620h2 30(ng cohort (n=30) from 1-month post-second dose to the unblinding
date (approxymateh6-months post-second dose).

Phase 2/3 was’conducted to define the safety profile of BNT162b2 and involved
admigyistration of BNT162b2 (30 pg dose) to individuals in three age cohorts (12-15
years, 16:55 years and >55 years; n=43,847). Phase 2/3 participants were those judged
Py investigators to be at higher risk for acquiring COVID-19 (e.g., individuals who use
mass transportation or frontline essential workers). Subjects were randomized 1:1 to
receive active vaccine or placebo. Phase 2 was conducted to confirm the safety profile
seen in Phase 1 and included the first 360 randomized subjects; reactogenicity was
assessed for up to seven days after each dose and AES/SAEs were assessed from
dose 1 to 7-days post-second dose. Phase 3 assessed reactogenicity in a subset of
subjects (n=9,839) for up to seven days after each dose. Adverse events and SAEs
were assessed in all subjects for 1-month post-second dose and up to the unblinding



date. In addition, open-label AES/SAEs were assessed among participants originally
randomized to BNT162b2 (n=20,309) from the date of unblinding to the data cut-off
(March 13, 2021). Open-label AES/SAEs were assessed among participants who were
originally randomized to placebo but were vaccinated with BNT162b2 after treatment
disclosure (n=19,525) from the date of BNT162b2 vaccination to the data-cutoff (Margh
13, 2021). No AEs of special interest were defined for Study C4591001.

5.2 Adverse Events

In Study BNT162-01 most solicited local and systemic reactions were mild_or meeerate
in severity and were short-lived after dosing. Most unsolicited AEs were @lso mijld to
moderate in severity and all resolved; there were no unanticipated safety findings.
There were no AESIs, deaths, or treated-related SAEs reported aniong-participants who
received BNT162b2 in Study BNT162-01. Similarly, in Phase 1 &nd 2.0f-Study
C4591001, reactogenicity was mostly mild to moderate and shert-livéd after dosing; the
AE profile did not suggest any serious safety concerns. There were no treatment-related
SAEs or deaths.

In Phase 3 of Study C4591001, solicited local reactiohs oceurred more commonly in the
BNT162b2 group as compared with the placebo group;\the majority of local reactions
were mild or moderate in severity after both firstand‘second doses and in both younger
(<55 years) and older age groups (>55 years). Selicited systemic events and use of
antipyretic/pain medication were generalhy“repexted less frequently in the placebo group
as compared with the BNT162b2 group-for hoth age groups and doses, with the
exception of vomiting and diarrheg whichawere reported at similar frequencies between
BNT162b2 and placebo groups. @he majority of solicited systemic events were mild or
moderate in severity. Solicitedsystefic events occurred more frequently after Dose 2 of
BNT162b2 as compared wijth Dose"1 in both younger and older age groups.
Reactogenicity AEs werezgenerally milder and less frequent in the older age group as
compared with the yourger age group.

In the blinded plagebo:centrolled follow-up period (n=43,847), 30.2% of BNT162b2
recipients and.13.9%:0f placebo recipients had any AE from Dose 1 to 1-month after
Dose 2 and-0:6%\and 0.5%, respectively, had an SAE; there were three deaths in the
BNT162k2-group* and five deaths in the placebo group. The most frequently reported
AEs were reactogenicity events including injection site pain (13.3% BNT162b2 group vs
1.8%placebo group), pyrexia (6.9% vs 0.4%), fatigue (6.7% vs 1.7%), chills (6.2% vs
0.5%)~headache (6.1% vs 1.9%), myalgia (5.7% vs 0.8%), pain (2.9% vs 0.3%), and
arthralgia (1.2% vs 0.5%). Among those in the BNT162b2 group, the overall AE
frequencies were higher in the younger age group (32.6%) as compared with the older
age group (26.7%).

From Dose 1 to the unblinding date, the AEs with the highest incidence rates were
consistent with the AEs in the Dose 1 to 1-month after Dose 2 analysis. There were also
similar incidence rates of SAEs (3.2 per 100 person-years for BNT162b2 group vs 3.3
per 100 person-years for placebo group) and deaths among BNT162b2 and placebo



recipients (0.2 per 100 person-years for both groups; 15 vs 14 deaths, respectively).
There were four related-SAEs in the BNT162b2 group (one each of lymphadenopathy,
shoulder injury related to vaccine administration, ventricular arrhythmia, and paresthesia
of right leg) and one related-SAE in the placebo group (psoriatic arthropathy). The 15
deaths in BNT162b2 group were due to: cardiac arrest (n=4), arteriosclerosis (n=2), and
one each of COVID-19 pneumonia, cardiac failure congestive, cardiorespiratory arrest,
chronic obstructive pulmonary disease (COPD), emphysematous cholecystitis,
hypertensive heart disease, metastatic lung cancer, sepsis, septic shock, shigella
sepsis, and an unevaluable event; multiple contributing causes of death could’be
reported for each subject. The 14 deaths in the placebo group were due t¢ COVHD-19
(n=2), multiple organ dysfunction syndrome (n=2), myocardial infarction (n=2);
pneumonia (n=2), lacking specific cause (n=2; one “death” and one “missing;) and one
each of acute respiratory failure, aortic rupture, metastatic biliary cancer, €ardiac arrest,
cardiorespiratory arrest, dementia, hemorrhagic stroke, liver metastases; and overdose.
None of the deaths during the Dose 1 to unblinding date time)period Were assessed by
investigators as related to the study intervention.

From the unblinding date to the data cut-off, the incidefice rates of AEs were markedly
reduced relative to the AEs reported from Dose 1 teithe urblinding date among the
original BNT162b2 recipients (n=21,926) (8.8/10@,000-person-years vs 83.2/100,000
person-years, respectively). There were 55 SAEs duting this time period among the
original BNT162b2 recipients, including one ¥elated-SAE of myocardial infarction
(participant in younger age group with ne.pastsaedical history [PMH], onset 71-days
after Dose 2, resolved same day). Theke wére three deaths among the original
BNT162b2 participants (all in the glder age'group; one each due to road traffic accident,
lung metastases, and myocardiapinfarction); none of the deaths were assessed by
investigators as related to study- intetwention.

Among the 19,525 participants:who originally received placebo and then received
BNT162b2 after unblinding, the most frequently reported AEs overall were related to
reactogenicity and were ¢onsistent with AEs reported among the group that was
originally randomized taveceive BNT162b2. After vaccination with BNT162b2, there
was one relatedsSAE.of anaphylactoid reaction in a patient with an ongoing medical
history of drug hypersensitivity and food and seasonal allergies (onset 2-days post-1%t
dose of BNT162b2; treated with self-administered epinephrine pen and resolved same
day).. Fwo deaths occurred following vaccination with BNT162b2 (both in the older age
group; ongyeach due to cardiorespiratory arrest and completed suicide), neither of which
were assessed by investigators as related to the study intervention.

The-sponsor also provided a review of AEs of interest requested by FDA
thypersensitivity/anaphylaxis, Bell's palsy/facial paralysis, lymphadenopathy, and
appendicitis) and the Center for Disease Control and Prevention’s (CDC) AESI list for
COVID-19 vaccines. This review was focused on the Dose 1 to unblinding time period.
For hypersensitivity, there was a higher number and percentage of participants in the
BNT162b2 vs placebo groups (182 [0.83%] vs 161 [0.73%)], respectively), which was
mainly due to skin and subcutaneous tissue disorders (134 [0.61%] vs 119 [0.54%)]),



including rash (62 [0.28%] vs 52 (0.24%]), urticaria (18 [0.08%] vs 15 [0.07%]), rash
pruritic (8 [0.04%] vs 6 [0.03%)]), rash maculo-papular (7 [0.03%)] vs 4 [0.02%)]), and
eczema (7 [0.03%] vs 3 [0.01%]). There were three hypersensitivity SAEs during the
blinded placebo-controlled follow-up period: two in the BNT162b2 group (anaphylactic
reaction following bee sting and drug hypersensitivity to an antibiotic) and one in the
placebo group (anaphylactic shock due to an ant bite); none were considered by
investigators as related to the study intervention. Among the original placebo group
participants who then received BNT162b2 after unblinding there was one anaphylacteid
reaction (assessed as related; reviewed in section 5.2 of this memorandum). Eor Bell's
palsy, there were four cases in the BNT162b2 group (two of which were considered
related by investigators) and two in the placebo group during the blinded placebo-
controlled follow-up period. Among those who originally received plaggbo and then
received BNT162b2 after unblinding, there were three participants.\who eXperienced
facial paralysis (all considered related by investigators). Lympha@enopathy was
reported in 87 (1.0 per 100 person-years [PY]) participants imthe BNV162b2 group
compared to 8 (0.2 per 100 PY) participants in the placebocgroup.-One
lymphadenopathy event (right axilla, normal lymph node-biopsy) was considered a
related-SAE in the BNT162b2 group and resolved withiA 66 days. Appendicitis was
reported for a total of 15 BNT162b2 participants, ing¢luding-one case of perforated
appendicitis, as compared with 12 total reports ofappendicitis in the placebo group,
including two cases of complicated appendicitisy and\one case of perforated
appendicitis. All appendicitis cases were reportedas SAEs and none were considered
related to study intervention by investigators. Among CDC-defined AESIs that occurred
from Dose 1 to unblinding in the Phase-2/3 study, the overall number and percentage of
participants with any unsolicited AESts within selected SMQs were similar between the
BNT162b2 (224 [1.02%]) and placebo.groups (217 [0.99%]); most individual AESI
categories were similar between BNT162b2 and placebo groups (or higher in the
placebo group) with the exgéption of hypersensitivity which is discussed above.

Reviewer comment: Thé’spansor submitted a revised PVP (Version 1.1) on July 29,
2021 which added the important identified risks of myocarditis and pericarditis and also
included clinical tfial data for myocarditis and pericarditis through June 18, 2021. The
revised PVP indicated’that among participants age 16 years and older two SAE cases
of pericarditis were-found from Phase 3 clinical trial C4591001; both SAEs were
deemed\by-study investigators as not related to study treatment. There were no clinical
trial repotts afmyocarditis as an SAE. Review of the sponsor’s safety data did not
identify new-safety concerns that required further amending the sponsor’s PVP.

5.3 §ponsor’s Cumulative Analysis of Post-Authorization Adverse Event Reports

Cumulative post-authorization safety data, through February 28, 2021:

The sponsor provided a summary of cumulative post-authorization safety data, including
U.S. and foreign post-authorization adverse event reports received through February
28, 2021. The safety database includes AEs reported spontaneously, by health
authorities, and from published medical literature, Pfizer-sponsored marketing



programs, non-interventional studies, and serious AEs reported from clinical studies
regardless of causality assessment.

There was a total of 42,086 AE reports containing 158,893 events. Most reports were
from the U.S. (13,739), followed by the United Kingdom (13,404), Italy (2,578),
Germany (1,973), France (1,506), Portugal (866), and Spain (756); the remaining 7,324
reports were from 56 other countries. Most reports were in females (29,914 (71.1%)
reports); there were 9,182 (21.8%) reports for males and 2,990 (7.1%) with no sex-data.
Reports by age groups were as follows: <17 years (n=175), 18-30 years (n=4¢953);-31-
50 years (n=13,886), 51-64 years (n=7,884), 65-74 years (n=3,098), >75 years
(n=5,214), and unknown (n=6,876). The most commonly reported MedDRA Pseferred
Terms (PTs) occurring >10% were headache (24.1%), pyrexia (18.2%), fatigite (17.4%),
chills (13.1%), vaccination site pain (12.3%), nausea (12.3%), and\yalgia (11.7%).

The sponsor included a summary of post-authorization AE reperts foreach safety
concern listed in the PVP (see Section 7 of this memorandum for\PVP summary). For
anaphylaxis (important identified risk), there were 1,002 ¢ases@hat met the Brighton
Collaboration (BC) definition level 1 (highest level of ¢ettainty) through 4 (reported event
with insufficient evidence to meet case definition), iicluding nine fatal events. The
sponsor concluded that evaluation of these cases did ot reveal any significant new
safety information and that anaphylaxis and nefR-anaphylactic hypersensitivity reactions
are appropriately described in the product labeling\(Sections 4 Contraindications, 5.1
Management of Acute Allergic Reactions,@nd-6-/Adverse Reactions of the proposed
USPI). In addition, the sponsor did not‘identify any cases definitively considered to be
vaccine-associated enhanced disease (VAED) or vaccine-associated enhanced
respiratory disease (VAERD) anghconcluded that VAED/VAERD remains a theoretical
risk for the vaccine (i.e., important pgtential risk).

Among “missing information” categories in the PVP, there were 413 reports (84 serious
and 329 non-serious)\fivolviQg use in pregnancy and lactation. There were 270
maternal cases andfour{etus/infant cases. Pregnancy outcomes were reported for 32
cases (including.twins who each had two different outcomes reported) and included
spontaneous abortion(n=23); outcome pending (n=5); premature birth with neonatal
death, spontanegus-abortion with intrauterine death (2 each); spontaneous abortion with
neonatalkdeath and normal outcome (1 each). Among mothers, 124 cases (75 serious
and 49>nron-serious) were pregnancy-related PTs: spontaneous abortion (n=25); uterine
conttactionsduring pregnancy, premature rupture of membranes, abortion, abortion
missedsand fetal death (1 each). The four fetus/infant cases reported the following PTs:
expesute during pregnancy, fetal growth restriction, maternal exposure during
preghancy, premature baby (2 each); and death neonatal (n=1). There were 133 reports
in breastfed infants, including 17 cases (3 serious and 14 non-serious) that reported
clinical events that occurred in an infant/child exposed to vaccine via breastfeeding:
pyrexia (n=5); rash (n=4); infant irritability (n=3); infantile vomiting, diarrhea, insomnia,
and illness (2 each); poor feeding infant, lethargy, abdominal discomfort, vomiting,
allergy to vaccine, increased appetite, anxiety, crying, poor quality sleep, eructation,
agitation, pain, and urticaria (1 each).



There were 34 reports (24 serious and 10 non-serious) involving 132 AEs indicating use
in pediatric individuals <12 years of age. Events reported more than once included
product administered to patient of inappropriate age (n=27); off label use (n=11);
pyrexia (n=6); product use issue (n=5); fatigue, headache, nausea (4 each); vaccinatign
site pain (n=3); upper abdominal pain, COVID-19, facial paralysis, lymphadenopathy,
malaise, pruritis, and swelling (2 each).

There were 1,665 reports concerning vaccine effectiveness (1,649 drug ineffgctive-and
16 vaccination failure). Among the 16 cases of vaccination failure, eight indiyiduals had
onset of COVID-19 symptoms within 7-13 days post-2"9 vaccine dose and six
individuals had onset within 15-29 days post-2"? dose. Six reports weie asymptomatic
COVID-19 infections. For each concern listed in the PVP, the spon§or concluded that
no new safety signals were identified in post-authorization AE data.

The sponsor also evaluated AEs in the following AESI categories:i:anaphylactic
reactions, cardiovascular, COVID-19, dermatological, hefhatael@gical, hepatic, facial
paralysis, immune-mediated/autoimmune, musculoskefétak neurological (including
demyelination), other (e.g., herpes viral infections)gregnancy-related, renal, respiratory,
thromboembolic events, stroke, and vasculitic events,-atd concluded that the
cumulative case review did not raise new safety’issydes.

Finally, the sponsor provided informatiop~oh reparts potentially indicative of medication
errors. There were 2,056 reports of megdication errors, with or without associated AEs.
Of these, there were seven death reports;'and 1,569 (76.3%) reports were medically
confirmed. The sponsor indicategrthatalmedication errors reported in death reports
were assessed as non-serious.events with unknown outcomes and concluded that
based on available informatien, including causes of death, the relationship between the
medication error and the @eath:s weak. Overall, most reports (n=1,371, 66.7%)
included only medicatiof errgrs without any associated clinical adverse events (e.g.,
poor quality product‘@administered, product temperature excursion issue, underdose,
circumstance or iaformation capable of leading to medication error). In 685 reports,
there were AES co-reported; the most frequent AEs were headache (n=187), pyrexia
(n=161), fatigtre (1=135), chills (n=127), pain (n=107), vaccination site pain (n=100),
nausea (n=89), myalgia (n=88), pain in extremity (n=85), arthralgia (n=68), off label use
(n=57)ydizziness (n=52), lymphadenopathy (n=47), asthenia (n=46), and malaise
(n=42).

Reviewer comment: The sponsor’s cumulative summary of post-authorization data as of
the data lock point, February 28, 2021, showed that the most frequently reported AEs
were consistent with AEs described in the EUA Fact Sheet (i.e., headache, pyrexia,
fatigue, chills, vaccination site pain, nausea, and myalgia).

Post-authorization safety data, updated through June/July 2021:
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The sponsor submitted a revised PVP (Version 1.1) on July 29, 2021 which included
post-authorization data for myocarditis and pericarditis among individuals 16 years of
age and older through June 18, 2021. There was a total of 823 AE reports, including
490 reports of myocarditis and 372 reports of pericarditis; 38 reports included both
myocarditis and pericarditis. Among the 490 myocarditis reports, 464 (including 78 U.S
reports) met Brighton Collaboration Level 1 to 4 (Version 1.4.2; May 30, 2021). The
majority of myocarditis reports (n=325, 66.3%) were in males and the median age-was
32 years (range=16-97 years); there were 14 death reports. Among the 371 reports of
pericarditis (including 68 U.S. reports), 181 (48.8%) were in males and 185 (49.:9%)
occurred in females (five reports did not include sex); the median age wag 51 years
(range=16-92 years) and there were three death reports.

The sponsor also provided post-authorization data through June 18)2021for
myocarditis and pericarditis in individuals age 12-15 years. Thereweret3 reports of
myocarditis (none were deaths); 11 met Brighton Collaboration-Level4 (i.e., reported
event with insufficient evidence to meet the case definition)-and twé met Brighton
Collaboration Level 5 (i.e., not a case); 10 (90.9%) werecmale,@nd 1 (9.1%) was female;
the median age was 14 years (range=12-15 years). Thetre were four reports of
pericarditis (none were deaths); all were male, and-the médian age was 13.5 years
(range=12-15 years).

The sponsor indicates that a mechanism afiactiop by which the vaccine could cause
myocarditis and pericarditis has not beep.€stablished, however myocarditis and
pericarditis are considered an importaitidentified risk in the PVP. The sponsor
concluded that the vaccine continue$to have a favorable risk benefit balance and that
considering the low rates of myogcarditis;and pericarditis reported following vaccination,
balanced with the risk of deathhand illness (including myocarditis) from SARS-CoV-2,
the public health impact of pest-vaecination myocarditis and pericarditis is minimal.

Reviewer comment: Fhére ate ongoing analyses, by the sponsor and FDA, to further
characterize the new saféty-signal for myocarditis and pericarditis after the Pfizer-
BioNTech COVIDR=19 vaecine. As described above, the majority of myocarditis reports
occurred in males, under 30 years of age. Please see section 6.1 and 8.2 for additional
discussion

6 suntmary of FDA Post-Authorization Safety Data
6.1 \Vaccine Adverse Event Reporting System Data

Sihce its authorization on December 11, 2021 through June 11, 2021 a total of 151,543
reports, including 24,961 serious reports (3,512 of which were death reports), have
been received and processed (coded, redacted, and quality assurance performed) by
the Vaccine Adverse Event Reporting System (VAERS) for the Pfizer-BioNTech
COVID-19 vaccine. Among all reports the top 10 most frequently reported PTs are
headache, fatigue, pyrexia, chills, pain, dizziness, nausea, pain in extremity, arthralgia,
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and injection site pain. Among serious reports the top 10 most frequently reported PTs
are SARS-CoV-2 test, COVID-19, dyspnea, headache, fatigue, pyrexia, death, SARS-
CoV-2 test positive, dizziness, and nausea.

Reviewer comment: Most of the commonly reported PTs in VAERS reports are labeled
events in the EUA Fact Sheet (i.e., headache, fatigue, fever, chills, pain, joint pain,
nausea, vomiting) or a non-specific AE that could be a possible vaccine stress-related
response (i.e., dizziness). The PTs of SARS-CoV-2 test and SARS-CoV-2 test positive
refer to testing for SARS-CoV-2 infection. The PT of “dyspnea” is a non-specific
symptom that may be present in a variety of conditions both serious and non-serious.
Dyspnea associated with FDA/CDC AESIs, such as acute myocardial intarctioty
pulmonary embolus, or myopericarditis, is monitored as part of routine.surveillance for
AESIs and/or through death reviews.

VAERS was queried for the safety concerns listed in the PVP)(Section 7 of this
memorandum).

Anaphylaxis:

For the important identified risk of anaphylaxis, VAERS\Was queried from December 11,
2020 (the date of authorization) to June 11, 2021. The query was run on June 17, 2021
using the PTs anaphylactic reaction, anaphylactig'shock, anaphylactoid reaction, or
anaphylactoid shock. The search returned1,034’ reports (1,009 U.S. reports), including
524 serious reports; 12 of the seriousdeports were death reports. There were
167,680,391 doses of the Pfizer-BioNTech. Covid-19 vaccine administered in the U.S.
as of June 14, 2021. This equates to acrude reporting rate for anaphylaxis of 6.0 cases
per million doses. Among the 12 deaths, five individuals were female, six were male,
and one was of unknown sg¥; the-ynedian age was 81 years (range= 58-86 years; 3
individuals were of unknawn agg) and the median onset as calculated by VAERS dates
was zero days post-vaeginatioh (range=0-16 days). Nine individuals who died reported
various chronic undénying conditions including hypertension, asthma, diabetes mellitus,
ischemic cardiomyopatfly, myocardial infarction, atrial fibrillation, arrythmia, obesity,
sleep apnea, and detmentia. Three individuals who died had a history of hypersensitivity
to penicillin gontrast imaging, or food/fruit allergy. One individual had a history of
COVID-19-ene-month prior to vaccination and one individual was diagnosed with
concopitant €GOVID-19 pneumonia and acute hypoxic respiratory failure post-
vaecination

Reviewer comment: Allergic reactions and anaphylaxis are labeled in the EUA Fact
Sheet for this product. In addition, the EUA Fact Sheet cites CDC clinical guidelines
which recommend observation periods following COVID-19 vaccination. Review of
VAERS reports did not identify new safety concerns related to anaphylaxis. Limitations
to interpreting this information include that VAERS data are based on passive
surveillance and important limitations of passive surveillance data include
missing/inaccurate data, unconfirmed diagnoses, potential under-reporting, and variable
or incomplete reporting. The methodology for calculating crude reporting rates was
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based on reports retrieved from automated queries, which may include duplicate cases
as not all cases were manually reviewed to apply the Brighton Collaboration case
definition criteria for anaphylaxis (Ruggeberg, 2007). (Note that this is a key difference
in the above methodology compared to previous publications [MMWR Jan 15, 2021;
Gee, 2021; Shimabukuro, 2021], which calculated reporting rates based only on
adjudicated cases that were confirmed through medical record review or direct contact
with the provider.) The incidence of anaphylaxis after receipt of the Pfizer-BioNTech
COVID-19 vaccine is comparable with those reported after receipt of other vacgines
(Gee, 2021).

Myocarditis and pericarditis:

After the issuance of the EUA, FDA and CDC received reports ofmyocarditis and
pericarditis following administration of the Pfizer-BioNTech COQVID-19Vaccine. In
accordance with FDA recommendations, the sponsor added myogarditis and pericarditis
as important identified risks in the PVP. A VAERS searchwas @é&rformed for the
timeframe from December 11, 2020 (the date of authgtization) to June 21, 2021. The
guery was run on June 23, 2021 utilizing the PTs_atitoimmune myocarditis, autoimmune
pericarditis, eosinophilic myocarditis, hypersensitivity plyocarditis, myocarditis,
pericarditis, pericarditis adhesive, pericarditissconstfictive, and pleuropericarditis.

The query returned 1,023 reports (1012 \JS. reforts), including 809 serious reports
(seven were death reports concerning six ufiigue individuals), of which 652 reports were
in individuals under 30 years of ag€.,;Theteports concerned 775 (75.8%) males and 238
(23.3%) females; 10 reports concernedindividuals of unknown sex. The median age
was 21 years (range=12-86 years) Fhe median onset post-vaccination as calculated by
VAERS dates was 3 days (fange=0-151 days). The six unique death reports (3 U.S. and
3 foreign reports) concesiéd three males and three females; the median age at death
was 66 years (range=19-8byears) and the median onset post-vaccination was 4 days
(range=1-22 days)~Four deaths occurred following the second dose, one following the
first dose, and fépr one~the dose number was not reported. Most death reports contained
limited inform@ation:0r described concurrent medical conditions and/or risk factors that
might have_tontributed to the death. A summary of each death report is listed below:

1394140: 785year male with no reported PMH died post-2nd vaccine. An
autopsy ¢evealed myocarditis, but limited details were provided.

1044420: 36-year male with history of anosmia and influenza-like illness (ILI) developed
nen-specific ILI symptoms a few days post-vaccination. Twenty-two days post-2"d
vaccination he developed low grade fevers, malaise, and sore throat. Testing revealed a
negative SARS-CoV-2 test and a positive coronavirus nucleocapsid IgG. His symptoms
progressed and the patient ultimately deteriorated and died. Autopsy findings included:
heart with multifocal myocarditis with mixed inflammatory infiltrate, myocyte necrosis,
microthrombi. The death certificate listed the following causes of death: hemorrhagic
shock, d/t intraperitoneal bleed, d/t coagulopathy, d/t post COVID-19 syndrome.

13



1340821: 60-year female reported to have endocarditis following first dose and then
myocarditis post-2nd dose (reported by friend, limited details).

1070309: Foreign report: 72-year female with PMH of cardiac arrest, chest pain, high
cholesterol, neoplasm, acute myeloid leukemia, hypertension, high BMI, and GERD had
chest pain and pericarditis 3-days post-1st dose. She suffered a cardiac arrest 7-days
post-vaccination and died = days post-vaccination due to pericarditis.

1048413: Foreign report: 19-year male with no PMH experienced accelerated
heartbeat, shortness of breath (SOB), and sharp pains radiating down leftarm 5-days
post-2nd vaccination. He was hospitalized in intensive care unit (ICU) apd died?)The
reported cause of death was myocarditis.

1048221: Foreign report: 81-year female with history of COVID-19.experenced septic
shock, extensive myo- and pericarditis, and multiple organ failute 3-days post-
vaccination, died  days post-vaccination; autopsy-determinéd cause of death: Carditis
pericardium myocardium.

In addition to review of reports from automated queries, alkl.S. death reports are
manually reviewed, and the following death wasdentified:

1406840: 13-year male with attention deficit hyjperactivity disorder and developmental
coordination disorder experienced flu-like symptams for days and then was found
deceased; onset of symptoms 1-day postvaceination. The preliminary autopsy report
revealed cardiomegaly with biventricular dilatation, bilateral serous pulmonary
effusions and serous pericardial effusion,{marked pulmonary edema and congestion,
and moderate degree of diffuse.¢erebraledema; SARS-CoV-2 and influenza A/B
tests, toxicology, and determiniation-ef the cause of death are pending.

Furthermore, observed (gZexpected (O/E) analyses were performed for risk windows of
7 days and 21 days, stratified*by age, sex and dose, using U.S. data retrieved from
automated queries. 0f thelWAERS database (data lock point July 6, 2021). The
following PTs wete usedr atypical mycobacterium, pericarditis, autoimmune
myocarditis, adtoimmune pericarditis, bacterial pericarditis, coxsackie myocarditis,
coxsackiepericarditis, cytomegalovirus myocarditis, cytomegalovirus pericarditis,
enterovirys myocarditis, eosinophilic myocarditis, hypersensitivity myocarditis,
immune-mediated myocarditis, myocarditis, myocarditis bacterial, myocarditis
hetminthic;;myocarditis infectious, myocarditis meningococcal, myocarditis mycotic,
myocarditis post infection, myocarditis septic, pericarditis, pericarditis adhesive,
pericarditis constrictive, pericarditis helminthic, pericarditis infective, pericarditis
mycoplasmal, pleuropericarditis, purulent pericarditis, viral myocarditis, and viral
pericarditis. The vaccine administration data lock point for the O/E analysis was June
30, 2021. Only results for 7-day risk windows are shown in Tables 3 and 4 (relative
risks [RR] with 95% CI >1 in bold font). The O/E analysis, stratified by age and dose
number, indicates that the observed number of cases exceeds the expected number
of cases (based on pre-COVID-19 pandemic U.S. population-based background
incidence rates). The reporting rate and RR was higher among males than females for
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almost all age groups and higher following dose 2 as compared to dose 1 in most age
groups for both males and females. This trend was higher in the 7-day risk window
compared to the 21-day risk window, and in the younger age groups. Important
limitations of passive surveillance data include missing/inaccurate data, unconfirmed
diagnosis and potential under-reporting. There is ongoing follow-up of the reports to
obtain additional medical records for assessment of cases.

Table 3: Reporting Rates and Relative Risk (RR) of Myocarditis and Pericarditis
Post Vaccination in Males using a 7-Day Risk Window

Age Background | Dose 1 Dose 1 Dose 2 Dose 2
Group Rate* Reporting RR (95% Reporting RRt (95%
(years) Rate** CI) Raté** Cl)
12 -17 2.162 0.99 23.94 1022 246.84
(17.02- (219.83-
32.73) 276.26)
18-24 2.16 0.48 115 5.91 142.84
(6.7 (122.17-
18.42) 166)
25-29 2.16 0.26 6.2 1.55 37.44
(2¢49- (26.08 -
12.78) 52.06)
30-39 6.1° 0.17 1.45 (0.7 0.88 7.56
-2.67) (5.49-
10.14)
40 - 49 6.1 012 1.04 0.53 4.49
(0.42- (2.93-
2.13) 6.58)
50 - 64 6.k 0.07 0.59 0.14 1.16
(0.24- (0.6-
1.22) 2.03)
>65 631 0.07 0.63 0.07 0.61
(0.25- (0.22-
1.3) 1.33)

*Backgfound rates are rates per 100,000 persons per yeatr.

**Reporting rates are per 100,000 doses of vaccine
‘Relative Risk (RR) is the reporting rate compared to the background rate when

applied to the proportion of individuals vaccinated in each age group to July 1, 2021

aGubernot et al, U.S. Population-Based background incidence rates of medical
conditions for use in safety assessment of COVID-19 vaccines

bRoth et al, Global Burden of Cardiovascular Diseases and Risk Factors, 1990-2019
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Table 4: Reporting Rates and Relative Risk of Myocarditis and Pericarditis post
Vaccination in Females using a 7-Day Risk Window

Age Background | Dose 1 Dose 1 Dose 2 Dose 2
Group Rate* Reporting RR (95% Reporting RR (95%
(years) Rate** Cl) Rate** Cl)
12 - 17 2.162 0.15 3.51 1.06 25.49
(1.29- (17.55+
7.64) 35:8)
18-24 2.16 0.1 2.32 0.58 14.13
(0.63- (8.83-
5.94) 21.82)
25-29 2.16 0.07 1.59 0.2 4.74
(0.19- (1.54 -
5.75) 11.05)
30 -39 4.4b 0.18 2.16 0.16 1.91
(1.12- (0.87 -
3.78) 3.63)
40 - 49 4.4 0.06 0.72 0.32 3.74
(0%29- (2.22 -
1383) 5.92)
50 - 64 4.4 0.1 1.23 0.19 2.23
(0)64- (1.34-
2.16) 3.48)
>65 4.4 0.02 0.5 0.08 0.91
(0.16- (0.39-
1.17) 1.79)

*Background rates are rates per100,000 persons per yeatr.

**Reporting rates are per,; 100,000 doses of vaccine
‘Relative Risk (RR) igithe reporting rate compared to the background rate when
applied to the proportion/of individuals vaccinated in each age group to July 1, 2021
aGubernot et al,.U.S. Repulation-Based background incidence rates of medical
conditions forluse.jr-safety assessment of COVID-19 vaccines

bRoth et ali.Glohal*Burden of Cardiovascular Diseases and Risk Factors, 1990-2019

Reviewer comment: Myocarditis and pericarditis emerged as a safety signal in VAERS

and Was jointly reviewed by FDA and CDC. Please see section 8.2 for further

discussijon of this safety signal.

\aceine-associated enhanced disease (VAED):

There are not specific PTs for the important potential risk of vaccine-associated
enhanced disease (VAED). Please see reviewer comments below regarding the VAERS
search for PTs related to vaccine effectiveness.
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Other:

Categories in the PVP that are considered “missing information” (i.e., use during
pregnancy and lactation, vaccine effectiveness, and use in pediatric individuals <12
years of age), were also queried in VAERS. A VAERS search from December 11, 2020
(the date of authorization) to June 11, 2021 (run on June 22, 2021) for the System
Organ Class (SOC) Pregnancy, Puerperium and Perinatal Conditions returned 1,050
reports, including 175 serious reports, 11 of which were deaths. Among the 11 death
reports, eight involved a fetal (n=5) or infant death (n=3) and three were matepnal
deaths. The five fetal deaths were either miscarriage or intrauterine death(that ogecurred
less than two weeks post-maternal vaccination. The three infant deaths Were -ghe death
from thrombotic thrombocytopenic purpura (TTP) in a breastfed infanty(symptom onset
1-day post-2"d-maternal vaccination), one report of premature birth/® days. post-
vaccination with subsequent death (vaccine exposure during second trimester), and one
report of premature birth at 21 weeks gestation with subsequent death 2-hours after
birth (birth 13-days post-maternal vaccination and complicated by fmeconium aspiration
and maternal chorioamnionitis due to a Staphylococcus@tireys’infection). The three
maternal deaths were: a 32-year old female with asymptomatic Factor V Leiden who
died 4-days after childbirth and 52-days post-vaccination (limited details); a 42-year old
female with no reported PMH who died of a massive pulmonary embolus at 27-weeks
gestation, and a 38-year old female with Type-l“diahetes mellitus, hemochromatosis,
and sleep apnea who experienced maternal‘cardiac arrest with likely amniotic fluid
embolism and disseminated intravasculat€oagtlation (DIC) 14-days post-vaccination.

A separate query (run on July 13, 2021) ehVAERS PT event counts for the SOC
Pregnancy, Puerperium and Perinatak@onditions (from December 11, 2021 to June 11,
2021) showed a total of 1,589*RTs, ificluding 546 PTs reported for serious reports and
21 PTs reported for deaths~Among-serious reports, the top 10 most frequently reported
PTs in the SOC Pregnaney, Puefperium and Perinatal Conditions were: exposure
during pregnancy (n=189), abortion spontaneous (n=83), maternal exposure during
pregnancy (n=40), fétal death (n=27), premature delivery (n=20), premature labor
(n=17), delivery (A=15)yinduced labor (n=14), premature baby (n=11), and premature
separation of placenta’(n=9). Among death reports, PTs in the SOC Pregnancy,
Puerperium-and Rerinatal Conditions reported more than once included exposure
during pregnancy (n=4), maternal exposure during pregnancy (n=4), fetal death (n=4),
spontafieous-abortion (n=2), and premature baby (n=2).

ReviewegP comment: Vaccine safety in pregnant women is being evaluated in a
randomized controlled trial conducted by the sponsor, active surveillance studies
conducted by the sponsor, and the CDC v-safe program. The background incidence of
miscarriage varies by age and ranges from 10% in women aged 25-29 years up to 563%
in women aged 45 years and older (Magnus, 2019). Review of the most common PTs
reported in the SOC Pregnancy, Puerperium and Perinatal Conditions and individual
review of VAERS death reports did not suggest patterns indicating a new safety
concern that needs to be addressed in the PVP.
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For “missing information” regarding vaccine effectiveness, VAERS was searched for the
timeframe December 11, 2020 to June 11, 2021 (query run on June 17, 2021) using
PTs for vaccination failure and drug ineffective. The search returned 1,788 reports that
included the PT “vaccination failure” (n=254) and/or “drug ineffective” (n=1,565); 31
reports contained both PTs. Among the 254 reports including the PT vaccination failure;
there were 24 serious reports and eight deaths. Among the eight deaths (three U.S. and
five foreign reports), six were female and two were male; the median age was 71 years
(range=37-98 years) and median onset as calculated by VAERS dates was 10 days
post-vaccination (range=7-63 days). Most deaths occurred in individuals with #epaqried
underlying co-morbidities. Among the 1,565 reports of drug ineffective, thére were 258
serious reports including 120 deaths. Among the 120 deaths, the majority (n=403, 86%)
were foreign reports; 41 individuals were female, 57 were male, and 22 werg of
unknown sex; the median age was 84 years (range=17-99 years; 29{24%] with
unknown age) and median onset as calculated by VAERS dates“was 4 days post-
vaccination (range=0-26 days; 22 [18%] had incalculable VAERS dates). Most deaths
occurred in individuals with reported underlying co-morbidities orunknown medical
history.

Reviewer comment: There are VAERS reports of deaths.due to COVID-19 in patients
reported to be fully vaccinated. It is expected thete may. be some cases of vaccination
failure, especially in elderly or immunocompromisedsubjects. Infection with a variant
SARS-CoV-2 virus for which vaccination is-less effective is also a possibility. Many
reports concern elderly individuals with ¢o-marbidities or contain limited details which
makes complete assessment difficult~Gengrally, passive surveillance and spontaneous
adverse event reporting cannot be\used o draw conclusions regarding vaccine
effectiveness due to the lack of@-control group, reporter bias, and underreporting.
Severe manifestations and death frtarn COVID-19 raise the possibility of vaccine-
associated enhanced disease (VAED), which has overlapping clinical manifestations
with natural SARS-CoM<2 inféction, making it difficult to differentiate VAED from severe
COVID-19 disease ifindividual VAERS reports (Munoz, 2021). VAED is being
assessed in a contihuation of the Phase 3 clinical studies and active surveillance studies
being conductéd by the sponsor.

For “missing infexmation” regarding individuals <12 years of age, VAERS was searched
for the tibvefraime December 11, 2020 to June 11, 2021 (query run on June 22, 2021).
Thereswas.@total of 273 reports in children <12 years of age, including 31 serious
reports-and two death reports. Among the 31 serious reports, the most commonly
tepaorted PTs (>10%) were product administered to patient of inappropriate age (n=15),
off4abel use (n=11), headache (n=7), exposure via breast milk (n=5), rash (n=5),
pyrexia (n=4), product use issue (i.e., product use in unapproved population; n=3),
dizziness (n=3), nausea (n=3), and vaccination site pain (n=3). One death report
concerned an 11-year-old female but it was not clear if she had received the vaccine or
if she was exposed to other family members who received the vaccine; this report
contained limited details and was difficult to interpret. The other death report concerned
a 5-month-old breastfed infant who was diagnosed with TTP after the mother received
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her 2" Pfizer-BioNTech vaccine dose; symptom onset 1-day post-maternal vaccination
(this report was included in the pregnancy and lactation review above).

Reviewer comment: The Pfizer-BioNTech COVID-19 vaccine is currently authorized for
use in individuals age 12 years and older and the BLA has a proposed indication for use
in individuals age 16 years and older. Review of VAERS data indicates that individuals
younger than age 12 have received the product outside of clinical trials; no patterns of
AEs were identified to suggest new safety concerns that warrant amendment to-tfie
PVP.

6.2 Data Mining Findings

Data mining of the VAERS database using Empirica Signal*with a.data lock point of
June 4, 2021, revealed the following PTs and subgroups had an-increased
disproportional reporting value (EB05>2) for the Pfizer-BioNTegh’ COVID-19 vaccine
(Table 5):

Table 5: Preferred Terms with DisproportionakReporting in Empirica Signal for
the Pfizer-BioNTech COVID-19 Vaccine

Preferred Term (PT) UK US’Adult >65 years US Female
EBQS EBO5 EBO5
Drug ineffective 1.964 2.034 1.779
Investigation 2.058 2.071 2.001
Product preparation issue 2021 2.124 1.947
Weight 2.02 2.028 1.98

Reviewer comment: Reports\with PT “drug ineffective” generally describe patients who
contracted COVID=19 priar to being fully vaccinated or reports with limited details to
assess timing or¢onfirmation of COVID-19 infection or number of vaccine doses. Cases
of vaccination failur& might not always be reported to a spontaneous adverse event
reporting SystemInferences that can be made from VAERS about COVID disease after
vaccination arélimited. Vaccine effectiveness is monitored through clinical trials, and
post-atithotization studies conducted by the sponsor. The PT “investigation” is non-
spécific.arnd generally refers to investigations performed as part of work-up for signs or
symptoms. The PT “product preparation issue” generally concerns reports with issues
Such as incorrect vaccine reconstitution or lack of reconstitution with diluent. The PT of

! Empirica Signal is a web-based platform that uses an automated approach to explore relationships in large datasets by
generating statistical scores for combinations of products and events from drug or vaccine databases. Data mining is conducted
to evaluate whether any events (i.e., MedDRA PTs) following use of a particular vaccine are disproportionally reported
compared to all vaccine reports in VAERS; the threshold for signal detection is an EB0O5 value >2. (EBOS5 is the lower bound of
the 90% confidence limit for the Empirical Bayesian Geometric Mean). The data generated from Empirica Signal do not, by
themselves, demonstrate causal associations, but the data might serve as a signal for further investigation and can be useful for
hypothesis generation and exploration of potential concerns.
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“‘weight” is non-specific and may refer to weight gain or loss in a patient or report of the
patient’s weight. Review of PTs with an EB05>2 did not identify new safety concerns
that need to be addressed in the PVP.

6.3 Discussion of U.S. Package Insert (USPI) Section 6.2 Post-marketing
Experience

Sponsor proposed AEs for inclusion under Section 6.2 Post-marketing Experience
include:

Cardiac Disorders: myocarditis and pericarditis
Gastrointestinal Disorders: diarrhea, vomiting

Immune System Disorders: severe allergic reactions, including anaphylaxis, and other
hypersensitivity reactions (e.g., rash, pruritis, urticaria, angioedema)

Musculoskeletal and Connective Tissue Disorders;.pain incextremity (arm)

OBE/DE recommends inclusion of additional RTs tq<Section 6.2 Post-marketing
Experience for:

e Dizziness

0 Among serious reportsifas ef August 2, 2021), dizziness ranks in the
cumulative top 10 reported-PTs with 11,107 events reported. A cumulative
VAERS query forthe RT dizziness, run on August 3, 2021, returned
35,104 reports{(26,13% [74.4%] were U.S. reports), including 3,857
(11.0%) serious reports (145 of these were death reports). There were
26,032 (#472%)‘reports concerning females and 8,615 (25.5%) concerning
males:45741<3%) reports did not include sex. The median onset based
on VAERS.dates=0 days (range=0-171 days post-vaccination) and
median@ge=42 years (range=0.1-115 years).

e Dyspnea

@’ Ambong serious reports (as of August 2, 2021), dyspnea ranks in the
eumulative top 10 reported PTs with 10,506 events reported. A cumulative
VAERS query for the PT dyspnea, run on August 3, 2021, returned 19,858
reports (12,757 [64.2%] were U.S. reports), including 6,235 (31.4%)
serious reports (1,102 of these were death reports). There were 14,166
(71.3%) reports concerning females and 5,421 (27.3%) concerning males;
271 (1.4%) reports did not include sex. The median onset based on
VAERS dates=0 days (range=0-207 days post-vaccination) and median
age=48 years (range=0.1-109 years).
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7 Pharmacovigilance Plan

7.1 Summary of Pharmacovigilance Plan

The sponsor submitted a PVP proposing routine pharmacovigilance (PV), including data
capture aids (DCAs) for anaphylactic reactions and VAED, and post-authorization
observational and active surveillance safety studies (Table 6). There are also ongding

clinical trials.

Table 6: Summary of Safety Concerns and Planned PharmacovigilanCé Activities*

Safety Concern

Actions Proposed

Important Identified Risks

Anaphylaxis

e Routine pharmacovigilance
e Data capture aid

e Communication of important identified risk via
label (Sections 4 - Contraindj¢ations, 5.1 -
Management of Acute Allergic Reactions,
Section 6 - Adverse reactions - and 6.2 - Post
Authorization/Xperience)

e Completion‘of C4591001: Phase 1/2/3, placebo-
controlled; randomized, observer-blind, dose-
findingstudyto evaluate the safety, tolerability,
impaunogenicity, and efficacy of SARS-CoV-2
MRNA-raccine candidates against COVID-19 in
Healthy individuals

o Three post-authorization safety studies to
monitor safety of BNT162b2 (C45910009,
C4591011, C4591012)

Myocarditis and Periearditis

¢ Routine pharmacovigilance

e Three post-authorization safety studies to
monitor safety of BNT162b2 (C45910009,
C4591011, C4591012)

e FDA will also require a safety post-marketing
study to further assess these serious risks

Impotiant-Potential Risks

\VaceinefAssociated
Enhancéed Disease (VAED),
including Vaccine-
AsSociated Enhanced
Respiratory Disease
(VAERD)

e Routine pharmacovigilance

e Data capture aid

e Completion of C4591001: Phase 1/2/3, placebo-
controlled, randomized, observer-blind, dose-
finding study to evaluate the safety, tolerability,
immunogenicity, and efficacy of SARS-CoV-2
MRNA vaccine candidates against COVID-19 in
healthy individuals

e Four post-authorization safety studies to monitor
safety of BNT162b2 (C4591008, C4591009,
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C4591011, C4591012)

Missing Information

Use in pregnancy and
lactation

Routine pharmacovigilance

Completion of C4591015: A phase 2/3, placebo-
controlled, randomized, observer blind study to
evaluate the safety, tolerability, and
immunogenicity of a SARS-CoV-2 RNA vaccine
candidate (BNT162b2) against COVID-19 in
healthy pregnant women 18 years of age and
older

Three post-authorization safety studies
to monitor safety of BNT162b2
(C4591009, C4591011, C4591022
[Pregnancy Registry studyl])

Vaccine effectiveness

Routine pharmacovigilance

Completion of BNT162:01 cohort 13 (Phase 1/2
dose-escalation clinical trjaly’ Immunogenicity of
Pfizer-BioNTech COVID<19 Vaccine in
immunocompromised subjects, including
assessment of antibedy responses and cell-
mediated responses

Three post-authorization vaccine effectiveness
studies(C4591014: Pfizer-BioNTech COVID-19
BNTFL62b2¥accine Effectiveness Study - Kaiser
Permanente Southern California

WI235284: determining RSV Burden and
Qutcomes in Pregnant Women and Older
Adults Requiring Hospitalization. COVID-19
Amendment for COVID VE/ Sub-study 6

WI255886: Avon Community Acquired
Pneumonia Surveillance Study: A Pan- pandemic
Acute Lower Respiratory Tract Disease
Surveillance Study

Use in pediatric.individuals
<12 years-of age

Routine pharmacovigilance

Completion of C4591001 =212 to <15 years of
age: Phase 1/2/3, placebo-controlled,
randomized, observer-blind, dose-finding study
to evaluate the safety, tolerability,
immunogenicity, and efficacy of SARS-CoV-2
MRNA vaccine candidates against COVID-19 in
healthy individuals. Randomized placebo-
controlled study in 2,000 participants (1,000
active recipients) of 2 doses of BNT162b2 at a
21-day interval

Completion of C4591007 <12 years of age:
Phase 1 open label dose-finding study to
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evaluate safety, tolerability, and immunogenicity
and phase 2/3 placebo-controlled, observer-
blinded safety, tolerability, and immunogenicity
study of a SARS-CoV-2 mRNA vaccine
candidate against COVID-19 in healthy children
<12 years of age

e One post-authorization safety study to monitor,
safety of BNT162b2 (C4591009)

*Adapted from sponsor’'s Pharmacovigilance Plan, Version 1.1 Table 46: Summarny-of

Safety Concerns and Action Plans.

7.3 Summary of Post-authorization Safety Surveillance Studies

The sponsor proposes five post-authorization safety surveillahce stidies, which are
summarized in the sections below. The sponsor also propeses-three post-authorization
vaccine effectiveness studies (C4591014, W1235284, \W}255886):

e (C4591014: Pfizer-BioNTech COVID-19 BNTX62b2 \faccine Effectiveness Study -
Kaiser Permanente Southern California

e WI235284: Determining RSV Burden @nd Quicomes in Pregnant Women and Older
Adults Requiring Hospitalization; CEVID-19Amendment for COVID VE/ Sub-study 6

e WI255886: Avon Community,_Acguited Pneumonia Surveillance Study: A Pan-
pandemic Acute Lower Respiratory~Fract Disease Surveillance Study

Reviewer comment: The vdetine effectiveness study protocols were submitted to IND
19736/268 and are being reviewed by the CBER Biologics Effectiveness and Safety
(BEST) team; see memiorafdums from CBER BEST team for study details and OBE
assessment.

7.3.1 C4591008""HERO Together: A post-Emergency Use Authorization
observational, cohort study to evaluate the safety of the Pfizer-BioNTech COVID-
19 Vacecine i U.S. healthcare workers, their families, and their communities

The primary objective of this study is to estimate the real-world incidence of safety
events of interest and other clinically significant events among U.S. healthcare workers
vagCinated with the Pfizer-BioNTech COVID-19 vaccine following EUA. Secondary
objectives are to evaluate whether the vaccine recipients experience increased risk of
safety events of interest and other clinically significant events post-vaccination and to
estimate the incidence rates of safety events of interest and other clinically significant
events among sub-cohorts, such as individuals who are pregnant or
immunocompromised, and stratified by age.

This prospective observational study will collect data based on participant self-report

23



(primarily using a secure web portal) at regular intervals for 24 months following
vaccination. Events will be confirmed using medical records. This study aims to enroll
at least 20,000 HCW who received a COVID-19 vaccine. Safety outcomes of interest
area based on the priority list of AESI from the Brighton Collaboration’s Safety Platform
for Emergency Vaccines (SPEAC) Project (https://brightoncollaboration.us/priority-list-
aesi-covid/; accessed 12/13/2020) and include the following (* denotes events that will
only be collected if individual hospitalized):

e Neurologic: generalized convulsion/seizures, Guillain-Barré syndrome, . aseptie
meningitis, encephalitis/encephalomyelitis, other acute demyelinatipg-diseases,
transverse myelitis, multiple sclerosis, optic neuritis, Bell's palsy

e Immunologic: anaphylaxis, vasculitides*, arthritis/arthralgia, multisystem
inflammatory syndrome (in adults), Kawasaki disease, fibrontyalgia; autoimmune
thyroiditis

e COVID-19: severe COVID-19 disease*, microangiopathy*;fieart failure and
cardiogenic shock*, stress cardiomyopathy*, coronary artery disease*,
arrythmia*, deep vein thrombosis, pulmonary embolus; cerebrovascular stroke,
limb ischemia*, hemorrhagic disease*, acutekidneyinjury*, liver injury, Chillblain-
like lesions, single organ cutaneous vascutlitis*, érythema multiforme*

e Cardiac: myocarditis, pericarditis, acute’mypcardial infarction
e Hematologic: thrombocytopenia, diSsemirated intravascular coagulation

e Other: pregnancy outcomes; @eathnarcolepsy and cataplexy, non-anaphylactic
allergic reactions

Data analysis will include “deseriptive statistics of vaccination and baseline
characteristics, number and'incidence rate for each safety event of interest will be
calculated overall and mithingsubgroups of interest. Qualitative comparisons will be
made using hospitalization-tates among non-vaccinated HCW enrolled in the HERO
registry and exterpal squrces of background event rates. A self-matched comparative
analysis will thembe performed for events that appear to be associated with vaccination
and that are ameénatite’to self-matched analysis (e.g., adequate case counts, known risk
interval).

The prgposed,Study milestones are:

Intesim, r&port submission: June 30, 2021; December 31, 2021; June 30, 2022;
December 31, 2022

Einal study report submission: December 31, 2023

Reviewer comment: This study was proposed in the original EUA submission (EUA
27034/0) and the final study protocol was submitted to EUA 27034/68;, OBE/DE
reviewed the final study protocol and provided comments to the sponsor. In addition,
the sponsor submitted an interim statistical analysis plan (SAP) and a protocol
amendment (IND 19736/324) to expand the study population to include HCW families
and community members, update recruitment strategies, and provide additional details
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regarding the clinical event ascertainment process. The protocol amendment and SAP
were reviewed by OBE/DE and are acceptable. Please see previous review
memorandumes for additional details.

7.3.2 C4591009: A non-interventional post-approval safety study of the
Pfizer--BioNTech COVID-19 mRNA vaccine in the United States

The primary objective of this study is to estimate the relative risk (RR) or
prevalence ratio of safety events of interest following receipt of at least one
dose of the Pfizer-BioNTech COVID-19 vaccine in the overall study population
and in pregnant women, in immunocompromised individuals, and in individuals
with a history of COVID-19. Secondary objectives are to describe the
proportion of individuals receiving at least one dose and a compléete dose
series, the timing and type of second dose of COVID-19 vaccine, and’'the
baseline characteristics of individuals who receive at least One dgse of the
Pfizer-BioNTech COVID-19 vaccine compared to those who_d@not receive any
COVID-19 vaccine doses.

This is a retrospective cohort study comparing vaccinated individuals with
concurrent unexposed comparators using clainms and electronic health record
data from partners in the Sentinel System..Safetyevents of interest will be
aligned with events being monitored in the’rapid<cycle analysis of COVID-19
vaccines in the FDA’s BEST system and CDC's VSD. The study will estimate
incidence rates or incidence/prevalenceroportions for each safety event of
interest for matched exposed and’unexposed cohorts; comparative analyses
will also estimate hazard raties or-iaeidence rate ratios and 95% CI within
propensity score-matched cohorts’ Individuals of all ages will be included in the
descriptive analysis ofwaccine.utilization while the safety analysis will be
limited to individualsowithin ‘the age-indicated population for the Pfizer-
BioNTech COVIDA19 vaccine. The study period will extend a minimum of three
years post-EUA

The proposed study milestones are:
Final\protocePsubmission: August 31, 2021
Monitorifig report submission: October 31, 2022
Interym report submission: October 31, 2023
Final study report submission: October 31, 2025

Reviewer comment: This study was proposed in the EUA submission to expand the
Pfizer-BioNTech COVID-19 vaccine indication to pediatric individuals age 12-15
years (EUA 27034/132); a study protocol synopsis was submitted with the BLA.
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7.3.3 C4591011: Active safety surveillance of the Pfizer-BioNTech COVID-19
vaccine in the U.S. Department of Defense population following Emergency Use
Authorization

The primary objective of this study is to assess whether individuals and sub-cohorts of
interest (i.e., pregnant women, immunocompromised, elderly, individuals with specifi¢
comorbidities, individuals receiving only one dose of the Pfizer-BioNTech COVID-19
vaccine, and individuals with prior SARS-CoV-2 infection) in the Department of
Defense (DoD) military health system (MHS) experience increased risk of safety
events of interest following receipt of the Pfizer-BioNTech COVID-19 vaccing:
Secondary objectives are to characterize utilization patterns of the PfizerBioNTeéch
COVID-19 vaccine among individuals within the DoD MHS.

This active safety surveillance study will utilize a rapid-cycle, longittdinalyobservational
cohort study design to assess real-world safety of the Pfizer-BioNTech-COVID-19
vaccine using a self-controlled risk interval design and a cohort design with two
comparator populations (2018/2019 season influenza vagtine regipients and
unvaccinated matched controls). Safety events of intexést arealigned with AESIs from
the Brighton Collaboration’s SPEAC Project, FDA, afid CDC’s Advisory Committee on
Immunization Practices (ACIP) enhanced safety monitofifig recommendations. A
stepwise data analysis process will include sigial detection, evaluation, and verification.
The study will use coding and medical record datafrom the DoD MHS Data Repository
and will be conducted for 30-months post:‘EUA

The proposed study milestones arg:

Interim report submissions: «June 30, 2021; December 31, 2021; June 30, 2022;
December 31, 2022

Final study report submitission."\December 31, 2023

Reviewer commeént: This study was proposed in the original EUA submission (EUA
27034/0). The final study protocol was submitted to EUA 27034/68 and reviewed by the
CBER BESTyteam-An IR response (EUA 27034/186) indicated that the start date for
C45910114s delayed due to a change in study collaborators and the first interim report
will bestibmitted by December 31, 2021 rather than June 30, 2021. Please see previous
review memorandumes for additional details.

7.3,4.C4591012: Post-emergency use authorization active safety surveillance
stady among individuals in the Veteran’s Affairs Health System receiving Pfizer-
BioNTech Coronavirus Disease 2019 (COVID-19) vaccine

The primary objective of this study is to assess whether individuals and sub-cohorts of
interest (i.e., immunocompromised, elderly, individuals with specific comorbidities,
individuals receiving only one dose of the Pfizer-BioNTech COVID-19 vaccine, and
individuals with prior SARS-CoV-2 infection) in the Veterans Health Administration
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(VHA) system experience increased risk of safety events of interest following receipt of
the Pfizer-BioNTech COVID-19 vaccine. Secondary objectives are to characterize
utilization patterns of the Pfizer-BioNTech COVID-19 vaccine among individuals within
the VHA.

This active safety surveillance study will utilize a rapid-cycle, longitudinal, observational
cohort study design to assess real-world safety of the Pfizer-BioNTech COVID-19
vaccine using a self-controlled risk interval design and an active comparator desigr
(2014/2015 through 2018/2019 seasonal influenza vaccine recipients). Safety @venptscof
interest are aligned with AESIs from the Brighton Collaboration’s SPEAC Rroject~EDA,
and CDC'’s ACIP enhanced safety monitoring recommendations. A stepwise d&ta
analysis process will include signal detection, evaluation, and verification. The study will
use coding and medical record data from the VHA Corporate Data Warehouse which is
an integrated electronic medical record system and will be conduéied fot-30-months
post-EUA.

The proposed study milestones are:

Interim report submissions: June 30, 2021; December 34," 2021; June 30, 2022;
December 31, 2022

Final study report submission: December 31, 2023

Reviewer comment: This study was proposed ig\the original EUA submission (EUA
27034/0). The final study protocol was submittecdbto EUA 27034/68 and reviewed by the
CBER BEST team. An IR response (EUA 27034/186) indicates that the protocol will be
revised to incorporate CBER BEST team comments regarding the addition of a
contemporary unvaccinated comparator-eohort for signal evaluation; a revised protocol
will be submitted by August 3%,°2021. Please see previous review memorandums for
additional details.

7.3.5 C4591022: Pfizer<BioNTech COVID-19 Vaccine exposure during pregnancy: A
non-interventionalpostsapproval safety study of pregnancy and infant outcomes
in the Organization ofTeratology Information Specialists (OTIS)/Mother To Baby
Pregnancy Registry

The primary objective of this pregnancy registry study is to assess whether pregnant
womepin the-Organization of Teratology Information Specialists (OTIS) Pregnancy
Registry receiving the Pfizer-BioNTech COVID-19 vaccine experience increased risk
of pregnancy and infant safety outcomes. The secondary objective is to characterize
utilization patterns of the Pfizer-BioNTech COVID-19 vaccine among pregnant
woefen in the OTIS registry.

This prospective, observational cohort pregnancy registry study will utilize two
comparator groups: 1) pregnant women who received an influenza or Tdap (tetanus,
diphtheria, and acellular pertussis) vaccine during pregnancy and 2) pregnant women
who received no vaccines during pregnancy. The study aims to enroll 1800 pregnant
women over a 3-year recruitment period. Pregnancy and infant safety outcomes will
include major congenital malformations, spontaneous abortion, stillbirth, preterm
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delivery, small for gestational age, and small for age postnatal growth to one year of
age. Data will be collected using maternal interviews, medical record review, and a
pregnancy exposure diary. Data analysis will include descriptive statistics, birth
prevalence rates and incidence rates, and risk estimates.

The proposed study milestones are:

Final protocol submission: July 1, 2021

Interim report submissions: January 31, 2022; January 31, 2023; January\31, 2024;
January 31, 2025

End of data collection: December 31, 2024
Final study report submission: December 1, 2025

Reviewer comment: This pregnancy registry study will be a post-marketing commitment
(PMC).

8 DE Assessment of Sponsor’s Pharmacovigdance Plan
8.1 Important Identified Risk: Anaphylaxig

The risk of anaphylaxis was recognized:early.itr the post-authorization time period and
information was added to the EUA Fact Sheets for healthcare providers and recipients
and caregivers. One BNT162b2-related-SAE of anaphylactoid reaction occurred in a
clinical trial (C4591001) participafat wheoriginally received placebo and then received
BNT162b2 after unblinding. Fhis indjvidual had an ongoing medical history of drug
hypersensitivity and food ahd seasonal allergies and had onset 2-days post-15t dose of
BNT162b2; she self-administered an epinephrine pen and symptoms resolved the same
day. In addition, the sponsaer's summary of post-authorization AE reports identified
1,002 cases of anaphylaxis that met the Brighton Collaboration (BC) definition level 1
(highest level ofccertainty) through 4 (reported event with insufficient evidence to meet
case definition); in¢luding nine fatal events. A VAERS search for reports of anaphylaxis
returned 17834 reports, including 524 serious reports and 12 death reports; there were
no patterns suggestive of any new safety signals.

Theyimpeftant identified risk of anaphylaxis, which can be fatal or life-threatening, will be
monitored through routine pharmacovigilance activities, including a data capture aid to
ideptify relevant clinical information, and post-authorization safety studies. This safety
cancern has labeling proposed in the following sections of the USPI:

e Section 4 Contraindications

e Section 5 Warnings and Precautions, 5.1 Management of Acute Allergic

Reactions
e Section 6 Adverse Reactions

Reviewer comment: The proposed PVP is adequate to monitor the risk of anaphylaxis.
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8.2 Important Identified Risk: Myopericarditis and Pericarditis

During the post-authorization period, myocarditis and pericarditis following
administration of the Pfizer-BioNTech COVID-19 Vaccine was reported to VAERS.
Myocarditis and pericarditis emerged as a safety signal in VAERS, and there are
ongoing analyses for further characterization of these risks. CDC issued clinical
considerations regarding myocarditis and pericarditis after receipt of mMRNA COMID-19
vaccines among adolescents and young adults in May 2021. Myocarditis and
pericarditis following mRNA COVID-19 vaccines was discussed at the FDAWaceines
and Related Biological Products Advisory Committee (VRBPAC) and CDEC Advisory
Committee on Immunization Practices (ACIP) meetings in June 2021.:The EVJA Fact
Sheet was revised on June 25, 2021 to add a Warning for myocarditis and pericarditis
and the PVP was amended to include myocarditis and pericarditisas important
identified risks. The sponsor’s PVP indicates that a mechanisyof action has not been
established for how the vaccine could cause myocarditis and pericarditis, however
potential hypotheses are related to an immune stimulated Yespoinse, a general systemic
inflammatory response, or a hypersensitivity response\“ he revised PVP (Version 1.1)
also included post-authorization data for myocarditis.and peéricarditis among individuals
16 years of age and older through June 18, 2021 As per the sponsor, there was a total
of 823 reports, including 490 reports of myocarditis and 372 reports of pericarditis. A
VAERS search for reports of myopericarditis-retyshéd 1,023 reports (1,012 were U.S.
reports), including 809 serious reports (seven were death reports concerning six unique
individuals). As described in the O/E ahalysis) given a 7-day risk window (Tables 3 and
4), the reporting rate and RR is elevated in.age groups under 30 years, with more cases
occurring after dose 2. The reporting rate’and RR was higher among males than
females for almost all age groups.

Monitoring for myocarditis;and:pericarditis is ongoing and includes the following
activities:

- Continued passive_surveillance using VAERS

- Vaccine Safety Batalink (VSD) analyses for safety signals

- Ongoing_Sporsor passive surveillance using worldwide adverse events data
- Ongaing Sponsor active surveillance studies
In additign;-a safety post-marketing requirement (PMR) under FDAAA is warranted to
furthercharacterize the serious risk of myopericarditis.

This safety concern has labeling proposed in the following sections of the USPI:
o, “Section 5 Warnings and Precautions
o Section 6 Adverse Reactions

Reviewer comment: The sponsor’s proposed PVP and FDA required post-marketing
study is adequate to monitor and further assess the risk of myocarditis and pericarditis
including long-term follow up. Please see PVP addendum memo for review of the
safety PMR.
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8.3 Important Potential Risk: Vaccine-Associated Enhanced Disease (VAED),
including Vaccine-Associated Enhanced Respiratory Disease (VAERD)

Vaccine-associated enhanced disease (VAED) is a modified and/or severe presentation
of an infectious disease in individuals exposed to a wild-type pathogen following receipt
of a vaccine designed to prevent infection (Munoz, 2021). The clinical manifestations of
VAED are within the spectrum of natural disease and are difficult to separate fram
vaccine failure; there are no specific biomarkers or histopathologic findings fop,VAER
(Munoz, 2021). In addition, there can be multiple pathophysiologic pathways that.could
lead to VAED/VAERD in general, such as immune complex mediated emnhanced
disease, cellular immunity in enhanced respiratory disease, antibody fmediated
enhanced disease, cytokine activation, or vaccine-induced enhancément'of infection
acquisition (Munoz, 2021). The sponsor cites VAED as a theoretical risk-based on
animal models of related betacoronaviruses, including SAR$3C0V-1 and MERS-CoV,
and disease enhancement that was seen in vaccinated chifdren folfowing infection with
natural virus after receipt of inactivated respiratory syncytial vira§ vaccine. Data from the
blinded placebo-controlled follow-up period in Study 4591001 show one confirmed
case of post-vaccination severe COVID-19 compared to, 32 confirmed cases in the
placebo group. No post-authorization AE reportsshave-been identified as cases of
VAED/VAERD. The important potential risk of VAERWill be monitored through routine
pharmacovigilance activities, including a data capture aid to identify relevant clinical
information, and post-authorization safetyStudies.

Reviewer comment: The favorable balance of confirmed cases of severe COVID-19 in
BNT162b2 vs placebo recipientszn Study C4591001 is reassuring. The proposed PVP
is adequate to monitor the potential fisk of VAED and VAERD.

8.4 Missing Informationz,Usée:fn pregnancy and lactation

Pregnant women wete exeluded from the pivotal clinical trial and the safety profile of the
Pfizer-BioNTech.COVIB-19 vaccine in pregnant or lactating women is not known. Post-
authorization data fram the sponsor’s safety database and a VAERS search did not
identify any-pattefns'suggesting new safety concerns. Missing information regarding the
use of the produet during pregnancy and lactation will be monitored through routine
pharmagovigilance activities, a clinical trial, and post-authorization safety studies,
incluging aPregnancy Registry study which will be a PMC. The lack of safety data will
be copirunicated in product labeling (Section 8.1 Pregnancy and 8.3 Lactation).

Reviewer comment: The proposed PVP is adequate to monitor for use in pregnancy
gnd lactation.

8.5 Missing Information: Vaccine effectiveness

Real-world vaccine effectiveness of the Pfizer-BioNTech COVID-19 vaccine outside of
clinical trials and in larger and more diverse populations is not known. Post-
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authorization data from the sponsor’s safety database identified 16 cases of vaccination
failure out of 42,086 total AE cases reported cumulatively to February 28, 2021. The
sponsor’s review of these cases did not reveal any new safety signals associated with
the lack of vaccine effectiveness. In addition, a VAERS search returned 1,788 reports
that included the PT vaccination failure (n=254) and/or drug ineffective (n=1,565); 31
reports contained both PTs; there were no patterns suggestive of any safety signals,
Missing information regarding real-world vaccine effectiveness will be monitored
through routine pharmacovigilance activities and post-authorization real-world vacéine
effectiveness studies. Data on vaccine efficacy in clinical trials will be commugicatedin
product labeling (Section 14 Clinical Studies).

Reviewer comment: The proposed PVP is adequate to monitor vaccine effectiveness.

8.6 Missing Information: Use in pediatric individuals <12 yeats ofcage

Pediatric individuals <12 years of age were excluded from the pivotal clinical trial and
the safety profile in this population is not known. Post-authorization data from the
sponsor’s safety database revealed 34 cases concerping 132 AEs; review of PTs did
not reveal new safety concerns. A VAERS search returned’273 reports concerning
individuals <12 years of age and did not suggest@any patterns concerning for any new
safety signals. Missing information regarding pédiatric individuals <12 years of age will
be monitored through routine pharmacovigilance activities and a post-authorization
safety study. There are also ongoing cligical trials. The lack of safety data will be
communicated in product labeling (Segtion 8.4 Pediatric Use).

Reviewer comment: The proposed PVR'iS adequate to monitor use in individuals <12
years of age.

9 DE Conclusions

Based on review.Qf ‘available data, there is a new safety signal for myopericarditis from
post-authorization safety surveillance which warrants a FDAAA Title IX PMR safety
study to asséss theMmportant identified risk of myopericarditis. Please see PVP
addendum-memo for review of the safety PMR. The sponsor’s proposed Pregnancy
Registry-study(C4591022) will be a PMC. In addition, the safety of BNT162b2 can be
monitored-through routine PV activities, risk communication through labeling, and the
additionab post-authorization safety studies proposed by the sponsor.

10 DE Recommendations
Should the product be approved, based on the review of the clinical trial safety data,
and the post-authorization safety data, OBE/DE recommends the following actions:

e Routine pharmacovigilance in accordance with adverse event reporting
regulations under 21 CFR 600.80, as per the sponsor’s proposed PVP.
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e Post-marketing requirement (PMR) safety study under Section 505(0) of the
FDCA (amended by FDAAA, Title I1X, Section 901), to assess the serious risk of
myopericarditis. (Please see PVP addendum memo for review of the safety
PMR.)

e Post-marketing commitment (PMC) safety study for a pregnancy registry
(C4591022) to assess whether pregnant women receiving the Pfizer-BioNTech
COVID-19 vaccine experience an increased risk of pregnancy and infant safety
outcomes compared to two comparator groups.

e Voluntary post-marketing studies: Post-EUA studies that continue @s'voltiitary
studies will be followed through updates in periodic safety update reports
(PSURS).

OBE/DE also recommends inclusion of the following AEs to the USPI, Section 6.2 Post-
marketing Experience: dizziness and dyspnea.

At this time, the available safety data do not suggest a saféty corneern that would require
a REMS. Please see the final version of the package ingert sukmitted by the sponsor for
the final agreed-upon language for the label.
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1 Objectives and Scope

The sponsor’s proposed pharmacovigilance plan (PVP), clinical safety database and
post-authorization safety data were reviewed in the OBE/DE Pharmacovigilance Plan
Review Memorandum, dated August 6, 2021 (OBE/DE primary reviewer: Deborah
Thompson, MD). This addendum memo serves to provide review updates, including
additional VAERS analysis for adverse events of special interest, and new information
on sponsor proposed postmarketing safety studies, and final OBE/DE recommendations
for postmarket safety monitoring for COMIRNATY.

2 Vaccine Adverse Event Reporting System Data

FDA post-authorization safety data was previously summarized in séction‘é of OBE/DE
Pharmacovigilance Plan Review Memorandum, dated August 6,2021cA COVID-19
Vaccine Safety Update! from the European Medicines Agensy (EMA) prompted further
VAERS analysis of the following adverse events of specialdnterest(AESI): erythema
multiforme; glomerulonephritis and nephrotic syndrome;dnenstrual disorders.

e Erythema multiforme (EM), Stevens-JohnsoftSyndrome, and toxic epidermal
necrolysis:
A query? of the VAERS database on August 46, 2021, retrieved 194 reports of
which there were 53 U.S. reports. Among &hS. reports (n = 53), there were 12
serious reports including 1 death:

0 The patient that died (VAERSYD 1034116) was a 58 year old female who
presented with 3 - 4 days oflextensive rash with skin sloughing 11 days
after vaccination. Skin bigpsy was compatible with toxic epidermal
necrolysis. She died {days after vaccination.

Cases involved 29 feinales,; 23 males and sex was unknown in one case. Median
age was 56 years@ange.13 — 98 years, unknown for 5 cases). Interval to onset
of symptoms p@st vagcination was 2 days (range 0 — 45 days, unknown for 3
cases).

e Glomerdlongphritis and nephrotic syndrome:
A gueby* ef the VAERS database on August 16, 2021, retrieved 175 reports of
which there were 57 U.S. reports. Among U.S. reports (n = 57), there were 35
seriousreports. There were no deaths. Cases involved 24 females, 32 males and
sex was not reported in one case. Median age was 40 years (range 12 — 88

1 htps://www.ema.europa.eu/en/documents/covid-19-vaccine-safety-update/covid-19-vaccine-safety-update-
spikevax-previously-covid-19-vaccine-moderna-11-august-2021 en.pdf
Z preferred Terms (PTs) for query: ERYTHEMA MULTIFORME;STEVENS-JOHNSON SYNDROME;TOXIC EPIDERMAL NECROLYSIS

3 pTs for query: ANTI-GLOMERULAR BASEMENT MEMBRANE DISEASE;C3 GLOMERULOPATHY;FIBRILLARY GLOMERULONEPHRITIS;FOCAL
SEGMENTAL GLOMERULOSCLEROSIS;GLOMERULONEPHRITIS;GLOMERULONEPHRITIS ACUTE;GLOMERULONEPHRITIS
CHRONIC;GLOMERULONEPHRITIS MEMBRANOPROLIFERATIVE;GLOMERULONEPHRITIS MEMBRANOUS;GLOMERULONEPHRITIS MINIMAL
LESION;GLOMERULONEPHRITIS PROLIFERATIVE;GLOMERULONEPHRITIS RAPIDLY PROGRESSIVE;GOODPASTURES
SYNDROME;GRANULOMATOSIS WITH POLYANGIITIS;HENOCH-SCHONLEIN PURPURA;HENOCH-SCHONLEIN PURPURA NEPHRITIS;IGA
NEPHROPATHY;IGM NEPHROPATHY;MESANGIOPROLIFERATIVE GLOMERULONEPHRITIS;MICROSCOPIC POLYANGIITIS;NEPHRITIC
SYNDROME;NEPHRITIS ALLERGIC;NEPHRITIS;NEPHRITIS INTERSTITIAL;NEPHROTIC SYNDROME




years, unknown for 2 cases). Interval to onset of symptoms post vaccination was
2.5 days (range 0 — 48 days, unknown for 3 cases).

e Menstrual disorders:
A query* of the VAERS database on August 16, 2021, retrieved 7249 reports of
which there were 3327 U.S. reports. Twenty-eight U.S. reports were excluded
because sex was reported as male, or sex was not reported. Among U.S, cases
in females only (n = 3299), there were 85 serious reports. There were ngcgeaths:
Median age was 37 years (range 12 — 74 years, unknown for 107 caseés)).
Interval to onset of symptoms post vaccination was median 3 days(range™0 —
154 days, unknown for 158 cases).

Reviewer comment: Note that the above analysis is based on case counts retrieved
from automated queries, and individual cases were not mangalty reviewed. Limitations
of passive surveillance data include missing/incomplete data and tmconfirmed
diagnoses. In the context of 201,577,973 doses of Pfizer=BioNTech COVID-19 Vaccine
administered®, there are no new safety signals identified frem the above analysis of
VAERS data at this time. Based on the above query results, there were few U.S.
reports for erythema multiforme (n = 53 U.S.) and glomerulonephritis and nephrotic
syndrome (n = 57 U.S. reports). Majority of théyreports of menstrual disorders were non-
serious reports. Menstrual disorders are cemmomin the general population and can
occur without an underlying medical conditionc@BE/DE will continue safety monitoring
for adverse events after COMIRNAT Y *We will review any additional information on
these AESIs from EMA when availabte.

3 Serious risks: myocarditistand pericarditis, and subclinical myocarditis

Myocarditis and pericarditis: Pest-authorization safety data (previously described in
section 6 of OBE/DE:RRarmacovigilance Plan Review Memorandum, dated August 6,
2021) has identified seriods risks for myocarditis and pericarditis after COMIRNATY,
with increased risk*in males under 30 years of age, particularly following the second
dose, and onsér of gymptoms within 7 days following vaccination. Authorized EUA Fact
Sheets weretipdated on June 25, 2021, to include a new Warning about myocarditis
and periearditis.

Subglinicalymyocarditis: Incidence of subclinical myocarditis and potential long-term
sedqUetaefollowing COMIRNATY are unknown. A previous study® of smallpox vaccine

4 PTs for query: ABNORMAL UTERINE BLEEDING;ABNORMAL WITHDRAWAL BLEEDING;ANOVULATORY CYCLE;BLEEDING ANOVULATORY;
DELAYED MENARCHE;DYSMENORRHOEA;INTERMENSTRUAL BLEEDING;MENSTRUAL DISORDER;MENSTRUAL DISCOMFORT; MENSTRUATION
IRREGULAR;PREMENSTRUAL DYSPHORIC DISORDER;PREMENSTRUAL PAIN;PREMENSTRUAL SYNDROME;WITHDRAWAL BLEED; AMENORRHOEA;
HYPOMENORRHOEA;MENSTRUATION DELAYED; OLIGOMENORRHOEA;HEAVY MENSTRUAL BLEEDING; MENOMETRORRHAGIA;
POLYMENORRHAGIA; POLYMENORRHOEA

5 CDC COVID Data Tracker accessed on August 18, 2021 https://covid.cdc.gov/covid-data-

tracker/#vaccinations vacc-total-admin-rate-total

5 Engler RJ, et al. A prospective study of the incidence of myocarditis/pericarditis and new onset cardiac symptoms

following smallpox and influenza vaccination. PLoS One. 2015;10(3):e0118283




suggested an incidence of possible subclinical myocarditis (based on cardiac troponin T
elevations) 60-times higher than the incidence rate of overt clinical myocarditis.

FDA information request dated July 28, 2021, asked the sponsor to propose
postmarketing observational safety study(ies) to assess myocarditis and pericarditis
following administration of COMIRNATY to quantify the magnitude of risk by age, sex,
and dose; include follow up cases (e.g., via a registry) for recovery status and leng-teqi
sequelae; and propose plans to characterize subclinical cases of myocarditisZThe
sponsor’s proposed plans were reviewed (responses to Information Requests dated
July 28, 2021, and August 10, 2021) and recommendations for proposefsafety
postmarketing requirements/commitments (PMRs/PMCs) as well as €BER:Sentinel
Sufficiency assessment were presented to the CBER Safety Workiftg Grotp (SWG) on
August 12, 2021.

4 Sponsor proposed post-authorization/postmarketing saféty studies

The safety surveillance studies proposed by the<Sponsotwere previously reviewed in
section 7.3 of OBE/DE Pharmacovigilance PlafpReview Memorandum, dated August 6,
2021. Additional information provided by théssponsor is summarized below.

Studies to assess risks of myocarditis, gericarditis and subclinical myocarditis

e (4591021 and C4591021 substudy~(EU): Post Conditional Approval Active
Surveillance Study Amaon@individuals in Europe

0 (4591021 is axetrospective cohort study and the C4591021 substudy is a
natural history’cohort study within a retrospective cohort study. The
substudy, plans gg-collect follow-up for treatment for myocarditis and
pericarditis,clinical outcomes, and recovery. The data source comprises
of eléctronic healthcare databases in Netherlands, Norway, United
Kingdom,-taly and Spain. The sponsor estimates that the EU databases
will capture approximately 4.1 million individuals < 30 years of age with
exposure to COMIRNATY. The final protocol for study C4591021 was
approved by the EMA on June 24, 202, and this protocol was submitted to
FDA for review on August 11, 2021 and is currently under review.’

o ~Prospective cohort registry study for long term follow-up, in collaboration with
Pediatric Heart Network (PHN). PHN is a multi-center consortium of hospitals
across U.S. and Canada that conducts research for congenital and pediatric-
acquired heart disease. The National Institutes of Health (NIH)/National Heart,
Lung and Blood Institute (NHLBI) provides funding for PHN. The sponsor
identified approximately 130 patients (as of August 2021), who presented to PHN

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0118283
7 Note that review of study protocols are documented in separate protocol review memorandums.




sites after receiving a COVID-19 vaccine and were diagnosed with myocarditis.
The sponsor states that, “additional patients continue to present and could be
enrolled.” Projected sample size and statistical analysis plan will be provided
upon submission of the final study protocol on November 30, 2021. In
accordance with FDA recommendations, the sponsor has agreed to follow
subjects prospectively for 5 years. The objectives of the study include:

o
(0}
(0}

(0}

Characterize the clinical course of acute post-vaccine myocarditis
Characterize potential long-term sequelae and quality of life

Compare long-term effects of post-vaccine myocarditis with those of
nonvaccine myocarditis, including myocarditis arising in COVID-infected
persons

Identify possible risk factors for post-vaccine myocarditis (in¢luding age,
sex, race, ethnicity, obesity, and other factors)

Plans by Sponsor to characterize subclinical cases ofmyocarditis:

(0]

(0]

The sponsor has expressed challenges in pr@posinga potential
prospective study of subclinical myocarditiS‘becagse of the absence of a
definition of subclinical myocarditis andUnkngwn background incidence of
troponin abnormalities. As an initial-step, the sponsor plans to determine
the background rate of abnormal &roponity levels by analyzing troponin |
levels in samples of stored sefra (draywwn <1 year ago) in 12-30-year-old
individuals participating in BNT162b2 studies, prior to receipt of
BNT162b2 (i.e., either atdaseling, or at any visit for placebo recipients).
Three thousand samples, str@tified in the 12-17, 18-24 and 25-30 years
age group, will be analyzed’ (there is a 95% probability of observing one
abnormal result amiongst the overall sample if the background rate of
abnormality i$-0.1%)"The sponsor anticipates this analysis to be
completed_y thexend of December 2021.

The spansor has proposed modifications to the following two trials to
obtairf.a serdm sample for storage and potential future troponin testing, at
baselinesand 2-5 days after the second or third dose of BNT162b2:

» (Study C4591007: proposed addition of 750 participants 5 to <12
years of age (randomized 2:1 to receive BNT162b2 10 ug or
placebo) and 500 participants 12-15 years of age (open label
receipt of BNT162b2 30 pg).

= (C4591031 substudy: proposed addition of a new substudy of 1000
subjects with documented receipt of 2 prior 30 pg doses of
BNT162b2 (the second dose received at least 6 months ago), 16 to
30 years of age (randomized 1:1 in a crossover design to receive
30 ug BNT162b2 or placebo at baseline and the alternative 4
weeks later).

As per the sponsor, “Assuming that subclinical myocarditis can be defined
on the basis of elevated troponin I, and that the baseline analysis indicates
that such a study is feasible, we will consider C4591031 to be the



prospective study to assess the incidence of subclinical myocarditis
following vaccination in individuals 216 years. If the sample size of 1000 is
insufficient, it will be increased through a protocol amendment.”

5 CBER Safety Working Group (SWG) concurrence with proposed safety
postmarketing requirements/commitments (PMRs/PMCs)

Based on review of available data, there are known risks for myocarditis and,pericasditis
and an unexpected serious risk for subclinical myocarditis, which warrant PMR _safety
studies to assess these serious risks. The CBER Sentinel Program was'deemigd to be
insufficient to assess the serious risks of myocarditis and pericarditis;and subclinical
myocarditis for the following reasons (please also see Sentinel SuffiCieney
memorandum):

e At the time of BLA approval, the data sources in the(CBER Sentinel Program are
not sufficient to identify the outcomes due to lack©f suffieient power to assess
the magnitude of risk in patients 12-30 years of’age

e In addition, CBER Sentinel Program is not-gufficientto follow up cases for
recovery status and long-term sequelae of*myaearditis and pericarditis, or for
identification and characterization of .subclinical myocarditis cases.

Furthermore, the FDA and applicant haye agreed upon safety studies as PMCs to (a)
assess safety in pregnant women and; (b) awactive surveillance study in the Veteran’s
Affair Health System database, which ineludes sub-cohorts of interest (i.e.,
immunocompromised, elderly,.individuals with specific comorbidities, individuals
receiving only one dose Pfizer vaceine, and individuals with prior SARS-CoV-2
infection).

During a meeting on ‘August 12, 2021, the CBER Safety Working Group concurred with
the review team’s proposed PMRs/PMCs:

e Postmartketing- requirements (PMR) under Section 505(0) of Federal Food, Drug,
andCosmetic Act (FDCA) to assess known serious risks of myocarditis and
péricarditis and an unexpected serious risk for subclinical myocarditis:

l~Epidemiologic studies using large electronic healthcare databases to
evaluate the occurrence of myocarditis and pericarditis
a) US — Sentinel system (C4591009)
b) EU — active surveillance study (C4591021 and C4591021
substudy)
2. Registry for long-term follow-up (in collaboration with Pediatric Heart
Network)
3. Prospective study to assess the incidence of subclinical myocarditis
following vaccination
e Postmarketing commitments (PMCs):






0 Study C4591031 substudy to prospectively assess the incidence of
subclinical myocarditis following administration of a third dose of
COMIRNATY in a subset of participants 16 to 30 years of age

OBE and OVRR are in agreement with the following PMC for a vaccine
effectiveness study: Study C4591014, entitled “Pfizer-BioNTech COVID-19
BNT162b2 Vaccine Effectiveness Study - Kaiser Permanente Southern
California.” DE defers to OBE/IOD as the lead reviewer of real-world evidence
(RWE) for vaccine effectiveness.

OVRR included the following clinical trial as a PMC: An evaluation’of the
immunogenicity and safety of lower dose levels of COMIRNATY in_individuals 12
through <30 years of age enrolled in Study C4591007. OBEdefetrs to OVRR as
the lead reviewer for this clinical trial PMC.

6 DE Recommendations

Should the product be approved, based on thegeviewf the clinical trial safety data,
and the post-authorization safety data, OBE/DE reeemmends the following
pharmacovigilance activities:

Routine pharmacovigilance in-accordance with adverse event reporting
regulations under 21 CFR 60080, as per sponsor’s proposed PVP (version 1.1).
Postmarketing requirement (PMR) safety studies under Section 505(0) of the
Federal Food, Drug, ang~Cosmetic Act (FDCA) to assess the known serious risks
of myocarditis and pericarditis'and an unexpected serious risk for subclinical
myocarditis:

1. Study €4591009, entitled “A Non-Interventional Post-Approval Safety
Study~of the'Pfizer-BioNTech COVID-19 mRNA Vaccine in the United
States, e’ evaluate the occurrence of myocarditis and pericarditis
following administration of COMIRNATY.

2. Study C4591021, entitled “Post Conditional Approval Active Surveillance
Study Among Individuals in Europe Receiving the Pfizer-BioNTech
Coronavirus Disease 2019 (COVID-19) Vaccine,” to evaluate the
occurrence of myocarditis and pericarditis following administration of
COMIRNATY.

3. Study C4591021 substudy to describe the natural history of myocarditis
and pericarditis following administration of COMIRNATY.

4. A prospective cohort study with at least 5 years of follow-up for potential
long-term sequelae of myocarditis after vaccination (in collaboration with
Pediatric Heart Network).



The following clinical trials to assess subclinical myocarditis will be under the
lead review of OVRR:

5. A prospective assessment of the incidence of subclinical myocarditis
following administration of the second dose of COMIRNATY in a subset of
participants 5 through 15 years of age enrolled in Study C4591007.

6. Study C4591031 substudy to prospectively assess the incidence of
subclinical myocarditis following administration of a third dose of
COMIRNATY in a subset of participants 16 to 30 years of age)

e Postmarketing commitment (PMC) safety studies agreed upen by’ FDA and
applicant:

1. Study C4591022, entitled “Pfizer-BioNTech CQY1D-19 Vaccine Exposure
during Pregnancy: A Non-Interventional Posts Approval Safety Study of
Pregnancy and Infant Outcomes in the Organization of Teratology
Information Specialists (OTIS)/MotherTe@Baby. Pregnancy Registry.”

2. Study C4591012, entitled “Post-emergepsy Use Authorization Active
Safety Surveillance Study Among-ndividuals in the Veteran’s Affairs
Health System Receiving Pfizer-BigNTech Coronavirus Disease 2019
(COVID-19) Vaccine.”

e Voluntary postmarketing Studies>» The sponsor has agreed to provide updates
regarding post-EUA studies that'continue as voluntary studies post-licensure in
periodic safety update reporis.(PSURS).

1. C4591011.@Active safety surveillance of the Pfizer-BioNTech COVID-19
vaccinexpn-the U:S. Department of Defense population following
EmergencylUse Authorization

2..084591008: HERO Together: A post-Emergency Use Authorization
observational cohort study to evaluate the safety of the Pfizer-BioNTech
COVID-19 Vaccine in U.S. healthcare workers, their families, and their
communities

At this-time, the available safety data do not suggest a safety concern that would require
a Risk*Evaluation and Mitigation Strategy (REMS).

RPlease see the approval letter for study milestone dates.
Please see the final version of the package insert submitted by the sponsor for the final
agreed-upon language for the label.
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1 OBJECTIVE

The purpose of this review is to assess the adequacy of the real world post-
authorization vaccine effectiveness protocols C4591014, post-authorization vaccine
safety protocols C4591009 and C4591021 for Pfizer-BioNTech coronavirus disease
2019 (COVID-19) Vaccine COMIRNATY.

Materials Reviewed

e Pharmacovigilance Plan, Version 1.1 (STN 125742/0.20; received July 2972021}

e Response to CBER 28 July 2021 Information Request Regarding Post-
marketing Safety Study(ies) (STN 125742/0.30; received August 3,x2021)

e Response to CBER 10 August 2021 Information Request Regarding Rest-
marketing Safety Studies (STN 125742/0.42; received August 142, 2021)

e Response to CBER 13 August 2021 Information Request Regarding Safety-Related
Postmarketing Requirement/Postmarketing Commitment/Studies (STN
125742/0.51; received August 16, 2021)

e (C4591009 Synoposis: A Non-Interventional Post-ApprovalcSafety Study of the
Pfizer-BioNTech COVID-19 mRNA Vaccine in theUnjted' States.

e (4591021 protocol: Post Conditional Approyal/Active Surveillance Study Among
Individuals in Europe Receiving the Pfizer-BioNTech Coronavirus Disease 2019
(COVID-19) Vaccine

e (4591014 protocol: Pfizer-BioNTech, COVIDi19 BNT162b2 Vaccine Effectiveness
Study - Kaiser Permanente Souther*California

2 PRODUCT INFORMATION

2.1 Product Description

The Pfizer-BioNTech COVID-19-Yaccine COMIRNATY contains a nucleoside-modified
messenger RNA (modRNA) efcoding the viral spike glycoprotein (S) of severe acute
respiratory syndrome-goronavirus 2 (SARS-CoV-2). The product is a frozen suspension
for intramuscular jpjectiorn

The product isyadmitiStered as a series of two doses (0.3 mL) each 21 days apart by
intramuscalat injection.

2.2 “Propgsed Indication

Theypropgosed indication for Pfizer-BioNTech COVID-19 Vaccine COMIRNATY in the
United States is for active immunization to prevent COVID-19 caused by SARS-CoV-2
in_ipdividuals 16 years of age and older.

3 POST-AUTHORIZATION SAFETY AND EFFECTIVENESS STUDIES

In Response to CBER 28 July 2021 Information Request Regarding Post-
marketing Safety Study(ies) (STN 125742/0.30; received August 3, 2021), the
sponsor provided required number of cases to detect Myocarditis risk under



different assumptions of background rates. The sponsor also compared four post-
authorization safety studies C4591009 (US), C4591011 (US), C4591012 (US),
and C4591021(EUV) to assess increased risk of safety events of interest, including
myocarditis/pericarditis.

Reviewer comment: Among the four proposed post-authorization safety studies, two
studies C4591009 (US) and C4591021(EU) have relatively large source population."The
estimated number of individuals <30 years administered Pfizer vaccine is
approximately 14.1 million in C4591009 and approximately 4.1 million in C459102%. It
would be useful to include these two safety studies as postmarketing requinements
(PMRs).

Please provide protocols for the C4591021 study and C4591021 substudy:

The sponsor submitted C4591009 protocol synopsis, and thepvotocol is expected to be
finalized by August 31, 2021.

Below are the comments for C4591009 protocol synapsis:

1. The primary analysis in the post-authorizatien safety study C4591009 protocol
synopsis uses a concurrent unexposed cohgrt. Péople without vaccination codes
could receive their COVID vaccinationsoutside of the system, and exposure
misclassification could bias the results) The'self-controlled methods such as self-
controlled risk interval (SCRI) are{ess susceptible to bias due to exposure
misclassification. SCRI with a past-vaceination control window was proposed as a
sensitivity analysis.

Please clarify how you plan to-assess the magnitude of exposure misclassification
for the concurrent unexposedcohort and quantify the bias. If the magnitude of the
exposure misclassification’is large, please consider using the SCRI as the primary
analysis. The prgposed SCRI control window has the same length as the risk
interval, which.may:decrease the risk of time-varying confounding bias but could
result in more lintifed person time for some AESIs thus impacting the power of the
SCRI analysis.~Since SCRI allows the control window to have a different length
than the'risk-window, please consider using a longer control window (e.g.,
mulfiples.0f the risk window) in the primary analysis, while maintaining the
shortereontrol window for a sensitivity analysis. Please provide length of risk
interwal for each AESI.

2. @able 1 on Page 5 of the Response to Information Request provided the required
number of cases to detect myocarditis under different assumptions with a self-
controlled case series (SCCS) analysis. The study C4591009 protocol synopsis
proposed a SCRI analysis. SCCS samples cases only, SCRI samples vaccinated
individuals only, and the control interval could differ between these two study
designs even with the same length of risk interval. Please clarify the length and
definition of control interval in the Table 1 sample size calculation. The choice of
risk window is critical for SCRI. Because the onset of myocarditis was typically



within several days after mRNA COVID-19 vaccination, please add a 7-day risk

window to the SCRI analysis in addition to the proposed 14-day and 21-day risk
window. Please also provide the sample size calculation for a 7-day risk window
for myocarditis.

For study C4591009 protocol synopsis, the sample size calculation on Page 14 was
based on a true RR=1. Please recalculate the sample size under alternative RRS.

In Response to CBER 10 August 2021 Information Request Regarding Post-marketitg
Safety Studies (STN 125742/0.42; received August 11, 2021), the sponsor addressed
guestions regarding study C4591009 and provided protocol for study C4591024%

Reviewer comment:

Below are the comments for sponsor’s response regarding €4591009(US):

1.

The sponsor addressed exposure misclassification isstte in e full C4591009
protocol (to be submitted by August 31, 2021) withpresspecified feasibility
assessment. If vaccine coverage estimates differ\inegningfully from the
“benchmarking” estimates, the sponsor may‘eonsider the SCRI or the cohort design
with historical unexposed comparators as-the primary study designs and/or
consider linkage to immunization registries iffeasible.

The sponsor’s response is acceptable.

The COVID pandemic could have short-term and long-term impact on people’s
health seeking behavior. Fér historical unexposed comparators, please clarify how
you plan to evaluate thefemporal trend of time varying confounders.

Page 12 of the C459¥009protocol synopsis mentioned ICD-9-CM and ICD-10-CM
codes. ICD-10-Chwas éffective as of Oct 1, 2015. Please clarify whether historical
unexposed comparators before Oct 1, 2015 will be used. There are differences
between the'FCD-95CM and ICD-10-CM codes, and bias could be introduced. Please
clarify how yaitplan to address the differences between the ICD-9-CM and ICD-10-
CM systéem.

The length of the control window in the SCRI analyses will be assessed separately
Jor each outcome and the risk intervals for each safety event of interest will be
previded in Section 9.3.2.1 of the full C4591009 protocol.

The sponsor’s response is acceptable.

The sponsor will incorporate a 7-day risk period for myocarditis into the protocols.

The sponsor’s response is acceptable.





