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ABBREVIATIONS

Abbreviation Definition
BLA Biologics License Application

CI confidence interval

CoV Coronavirus

COVID-19 Coronavirus Disease 2019

EMA European Medicines Agency

EUA Emergency Use Application

FDA Food and Drug Administration

GMFR geometric mean fold rise

GMR geometric mean ratio

GMT geometric mean titer

IND Investigational New Drug 

LLOQ lower limit of quantitation

MAA Marketing Authorization Application

NT50 50% neutralizing titer

PRNT plaque-reduction neutralization test

SAP statistical analysis plan

SD standard deviation

SARS severe acute respiratory syndrome

SARS-CoV-2 SARS Coronavirus-2; virus causing the disease COVID-19
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1. BACKGROUND

Reference is made to the COVID-19 vaccine (BNT162b2; PF-07302048; COMIRNATY), 
which Pfizer and BioNTech are developing. 

In the United States (US), the Investigational New Drug (IND 19,736) application was 
effective on 29 April 2020 and Pfizer initiated the pivotal clinical study (C4591001) in the 
United States on 04 May 2020. The vaccine is currently available in the US under 
Emergency Use Authorization (EUA 27034) for the prevention of COVID-19 in individuals 
≥12 years of age. A Biologics License Application (BLA) was submitted to the US Food and 
Drug Administration (FDA) on 18 May 2021 for individuals ≥16 years of age and is under 
review at this time.

A Marketing Authorization Application (MAA) was submitted to the European Medicines 
Agency (EMA) via a rolling review procedure that completed on 07 December 2020. 
Conditional marketing authorization was granted by EMA on 21 December 2020 for 
individuals ≥16 years of age and was subsequently expanded based on a Type II Variation 
approved on 28 May 2021 to include individuals ≥12 years of age.

Prior authorizations/approvals were based on pivotal data from Phase 1/2/3 Study C4591001. 
Study C4591001 includes additional study groups to evaluate boostability. The purpose of this 
report is to provide preliminary immunogenicity data for C4591001 Phase 1 participants who 
completed the two-dose BNT162b2 30 µg series and then received a third (booster) dose of 
BNT162b2 30 µg approximately 6 to 12 months later, including SARS-CoV-2 serum 
neutralizing titers against wild-type (USA-WA1/2020) and B.1.617.2 (Delta) variant lineages. 

2. STUDY C4591001 PHASE 1 BNT162B2 BOOSTER ANALYSIS

2.1. Immunogenicity Endpoints and Analysis Methods

Details of booster group immunogenicity analyses and methods are provided in Protocol 
C4591001 and in the Statistical Analysis Plan and summarized below.

2.1.1. Endpoints 

A 50% plaque-reduction neutralization test (PRNT) was used to determine neutralizing titers 
of serum-mediated virus suppression as described previously.1,2

PRNT titers were assessed in sera 1 month after BNT162b2 Dose 2 and 1 month after Dose 3. 
PRNT titers were determined as described previously against the designated wild-type 
(recombinant USA-WA1/2020; clinical strain isolated in January 2020) and against B.1.617.2
(recombinant USA-WA1/2020 with the full spike gene from the Delta variant).1,3 All samples 
from each of the time points were analyzed for this evaluation (ie, previously tested samples3

were reanalyzed to ensure comparability of neutralization titers against the wild type and 
Delta variant) to ensure the most accurate assessments of persistence of neutralizing 
antibodies and response to Dose 3 (booster) of BNT162b2 30 µg.
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2.1.2. Analysis Methods

PRNT GMTs were calculated by exponentiating the mean of logarithmically transformed 
assay results; the associated 2-sided 95% CIs were obtained from the natural log scale of the 
results using the Student’s t distribution and exponentiating the confidence limits. Geometric 
mean ratios (GMRs) between strains and/or timepoints were calculated as the mean of the 
difference of logarithmically transformed neutralizing titers for each participant (ie, variant 
strain minus wild-type strain, 1 month after Dose 3 minus 1 month after Dose 2) and 
exponentiating the mean. Associated 2-sided CIs for GMRs were obtained using the 
Student’s t distribution for the mean difference on the logarithm scale and exponentiating the 
confidence limits.

2.1.3. Analysis Sets

The Dose 3 booster evaluable immunogenicity population included all participants who 
received Doses 1 and 2 of BNT162b2 as initially randomized, received Dose 3 of
BNT162b2, had at least 1 valid and determinate immunogenicity result after Dose 3, and did 
not have any important protocol deviations.

The Dose 3 booster all-available immunogenicity population included all participants who 
received Doses 1 and 2 of BNT162b2 as initially randomized, received Dose 3 of
BNT162b2, and had at least 1 valid and determinate immunogenicity result after Dose 3.

2.2. Immunogenicity Results

Immunogenicity associated with the two-dose regimen of BNT162b2 has been described 
previously and was submitted previously.3

Preliminary data from Study C4591001 Phase 1 booster (Dose 3) immunogenicity results are 
presented below for the Dose 3 booster evaluable immunogenicity population. Similar results 
were obtained for the Dose 3 booster all-available population as provided in Section 3.

Assay data for Phase 1 participants analyzed are listed in 16.2.6.1.1 Listing of Assay Data –
Phase 1 Booster – Initial BNT162b2 (30 μg).

2.2.1. Disposition and Datasets Analyzed

PRNT titers were obtained from 23 participants in the Dose 3 booster all-available 
immunogenicity population (N=11 in the younger 18 to 55 years of age group and N=12 in 
the older 65 to 85 years of age group). The PRNT assay is described in Section 2.1.2.

The Dose 3 booster evaluable immunogenicity population included 21 participants (N=10 in 
the younger age group and N=11 in the older age group).
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2.2.2. SARS-CoV-2 Neutralizing Titers

Geometric Mean Titers (GMTs)

Neutralizing GMTs against recombinant virus with the Delta variant spike on a wild-type 
genetic background showed a similar pattern of higher, broader neutralizing titers after 
Dose 3 as compared to after Dose 2 (Figure 1, Table 1). 

GMTs against the wild-type (reference) USA-WA1/2020 strain substantially increased after 
Dose 3 compared to GMTs obtained after Dose 2. GMTs at 1 month after Dose 3 were 
1748.5 (95% CI: 1030.7, 2966.2) for younger participants, and 1595.9 (95% CI: 
810.9, 3140.6) for older participants, which were approximately 5-fold and 8-fold, 
respectively, those of the GMTs observed at 1 month after Dose 2 (Figure 1, Table 1).

A third dose of BNT162b2 administered 7 to 9 months after the original two-dose series also 
increased the neutralizing titers against the B.1.617.2 (Delta) variant strain. At 1 month after 
Dose 3, GMTs were 1522.2 (95% CI: 817.9, 2833.0) for younger adults, and 1406.9
(95% CI: 654.1, 3025.8) for older adults, which were approximately 6-fold and 11-fold,
respectively, those of the GMTs observed at 1 month after Dose 2 (Figure 1, Table 1).

Geometric Mean Ratios (GMRs)

At 1 month after Dose 2, the GMR of neutralizing titers for younger adults against the 
B.1.617.2 (Delta) variant strain to neutralizing titers against the wild-type strain were 0.78 
(95% CI: 0.62, 0.99); at 1 month after Dose 3, the GMR increased to 0.87 (95% CI: 0.71, 
1.07). Similarly, in older adults at 1 month after Dose 2, the GMR of neutralizing titers against 
the B.1.617.2 (Delta) variant strain to neutralizing titers against the wild-type strain were 0.60 
(95% CI: 0.43, 0.84); at 1 month after Dose 3 increased to 0.88 (95% CI: 0.68, 1.14) (Table 2).

GMRs for neutralizing titers against the wild-type (reference) strain and against the 
B.1.617.2 (Delta) variant strain at 1 month after Dose 3 compared to neutralizing titers 
against the wild-type strain at 1 month after Dose 2 ranged from 4.76 to 7.51, showing 
substantial increases after the booster (Dose 3) of BNT162b2 compared to Dose 2 (Table 3).
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Figure 1. Geometric Mean Titers and 95% CIs for SARS-CoV-2 Plaque Reduction Neutralization Assay – NT50 – Phase 1 
Booster – Initial BNT162b2 (30 µg) – Dose 3 Booster Evaluable Immunogenicity Population
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Table 1. Summary of Geometric Mean Titers – Phase 1 Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster Evaluable 
Immunogenicity Population

Initial Age Group

18-55 Years of Age 65-85 Years of Age

Assay Dose/
Sampling
Time Pointa

nb GMTc

(95% CIc)
nb GMTc

(95% CIc)

SARS-CoV-2 plaque reduction neutralization assay – reference strain - NT50 (titer) 2/1 Month 10 320.0
(200.5, 510.7)

11 212.5
(121.5, 371.6)

3/1 Month 10 1748.5
(1030.7, 2966.2)

11 1595.9
(810.9, 3140.6)

SARS-CoV-2 plaque reduction neutralization assay – strain B.1.617.2 (delta) - NT50 (titer) 2/1 Month 10 251.1
(184.1, 342.4)

11 128.3
(69.1, 238.2)

3/1 Month 10 1522.2
(817.9, 2833.0)

11 1406.9
(654.1, 3025.8)

Abbreviations: GMT = geometric mean titer; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
a. Protocol-specified timing for blood sample collection.
b. n = Number of subjects with valid and determinate assay results for the specified assays at the given dose/sampling time point.
c. GMTs and 2-sided 95% CIs were calculated by exponentiating the mean logarithm of the titers and the corresponding CIs (based on the
Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (13:30) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001_P1_Booster_Delta/adva_s001_gm_b2_eval_da_p1 
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Table 2. Summary of Geometric Mean Ratios – Phase 1 Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster Evaluable 
Immunogenicity Population

Initial Age Group 

18-55 Years of 
Age 

65-85 Years of Age 

Assay Dose/Sampling
Time Pointa

nb GMRc

(95% CIc)
nb GMRc

(95% CIc)

SARS-CoV-2 plaque reduction neutralization assay – strain B.1.617.2 (delta) - NT50 (titer) to reference strain -
NT50 (titer)

2/1 Month 10 0.78
(0.62, 0.99)

11 0.60
(0.43, 0.84)

3/1 Month 10 0.87
(0.71, 1.07)

11 0.88
(0.68, 1.14)

Abbreviations: GMR = geometric mean ratio; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 
2.
a. Protocol-specified timing for blood sample collection.
b. n = Number of subjects with valid and determinate assay results for both the specified assays at the given dose/sampling time point.
c. GMRs and 2-sided 95% CIs were calculated by exponentiating the mean differences in the logarithms of the assays and the corresponding CIs
(based on the Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (20:34) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001 P1 Booster Delta/adva s004 gm b2 eval da p1 1 
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Table 3. Summary of Geometric Mean Ratios – Comparison of 1 Month After Dose 3 to 1 Month After Dose 2 – Phase 1 
Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster Evaluable Immunogenicity Population

Initial Age Group

18-55 Years of Age 65-85 Years of Age

Assay 1 Month
After Dose 2
(BNT162b2)

1 Month
After

Dose 3

1 Month
After

Dose 3/1 
Month
After

Dose 2

1 Month
After Dose 2
(BNT162b2)

1 Month
After

Dose 3

1 Month
After

Dose 3/1 Month
After

Dose 2

Assay at 1 Month After
Dose 2

Assay at 1 Month After
Dose 3

na GMTb

(95% CIb)
GMTb

(95% CIb)
GMRc

(95% CIc)
na GMTb

(95% CIb)
GMTb

(95% CIb)
GMRc

(95% CIc)

SARS-CoV-2 plaque reduction 
neutralization assay – reference 
strain - NT50 (titer)

SARS-CoV-2 plaque reduction 
neutralization assay – reference strain 
- NT50 (titer)

10 320.0
(200.5, 510.7)

1748.5
(1030.7, 2966.2)

5.46
(3.00, 9.97)

11 212.5
(121.5, 371.6)

1595.9
(810.9, 3140.6)

7.51
(4.62, 12.22)

SARS-CoV-2 plaque reduction 
neutralization assay – reference 
strain - NT50 (titer)

SARS-CoV-2 plaque reduction 
neutralization assay – strain B.1.617.2 
(delta) - NT50 (titer)

10 320.0
(200.5, 510.7)

1522.2
(817.9, 2833.0)

4.76
(2.53, 8.95)

11 212.5
(121.5, 371.6)

1406.9
(654.1, 3025.8)

6.62
(3.57, 12.30)

Abbreviations: GMR = geometric mean ratio; GMT = geometric mean titer; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
a. n = Number of subjects with valid and determinate assay results for the specified assays at both time points under given age group.
b. GMTs and 2-sided 95% CIs were calculated by exponentiating the mean logarithm of the titers and the corresponding CIs (based on the
Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
c. GMRs and 2-sided 95% CIs were calculated by exponentiating the mean differences in the logarithms of the assays and the corresponding CIs (based on the Student t 
distribution).
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (19:49) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001_P1_Booster_Delta/adva_s004_gm_b2_eval_da_p1 
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2.3. Discussion and Conclusions 

A third dose of BNT162b2 30 µg administered 7 to 9 months after the initial two-dose series 
in adults 18 to 55 and 65 to 85 years of age increased neutralizing titers to the wild-type and  
B.1.617.2 (Delta) recombinant SARS-CoV-2 test strains to 4.76 to 7.51 times the titers seen 
after two vaccine doses. Furthermore, the observed difference in neutralizing titers against the 
wild-type and B.1.617.2 variant viruses narrowed after the third dose compared with those 
after the second dose, showing that a booster dose increases the breadth of neutralizing 
response against SARS-CoV-2 variants. These data suggest that a third dose of BNT162b2 
could prolong protection and further increase the breadth of protection against COVID-19.

This phenomenon of increased magnitude and breadth of humoral response has also been 
observed when booster doses of pre-pandemic influenza vaccines were administered after a 
primary immunization series.4

Some SARS-CoV-2 variants have been associated with more rapid transmission, and
potentially, greater pathogenicity,5 leading to concerns about the potential for reduced 
vaccine-mediated protection. Studies of in vitro neutralization of a number of SARS-CoV-2 
variants have found that BNT162b2-immune sera neutralize all SARS-CoV-2 variants tested 
to date, including B.1.351 and B.1.617.2 (Delta variant).1,6,7,8,9,10,11 Although the neutralization 
activity of BNT162b2-immune sera against recombinant SARS-CoV-2 with the B.1.351 
lineage spike was lower, the efficacy and effectiveness of BNT162b2 against the B.1.351 
variant has remained very high, particularly for severe outcomes.1,12,13 In the Phase 2/3 study, 
there was 100% observed vaccine efficacy of BNT162b2 against COVID-19 in the subgroup 
of participants from South Africa, with 8/9 cases after Dose 2 (all in placebo recipients) for 
which the lineage of the infecting virus could be determined caused by the B.1.351 variant.12

Real-world data also indicate that two doses of BNT162b2 are 75%, 88%, and 90% effective 
against B.1.351 (Beta), B.1.617.2 (Delta), and B.1.1.7 (Alpha) variants, respectively.13,14

Correlates of protection have not been established for COVID-19; therefore, the durability of 
protection from vaccination and the required frequency of booster doses are unknown at this 
time. To date, results from the global Phase 1/2/3 study of BNT162b2 indicate robust 
protection from COVID-19 lasting at least 6 months, despite modest waning of immunity over
time.12,15 Booster doses have the potential to keep protection high if immunity continues to 
decline over time.

Further studies of BNT162b2 booster dosing and boosting with vaccine candidates that use 
the same nucleoside-modified mRNA technology but encode spike glycoproteins from 
variants of concern, such as B.1.351 and B.1.617.2, are ongoing or planned, respectively, 
including a study with a larger number of participants and randomization of participants to 
booster or placebo. 
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3. ADDITIONAL TABLES, FIGURES, AND LISTINGS

Table 4. Summary of Geometric Mean Titers – Phase 1 Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster All-Available 
Immunogenicity Population

Initial Age Group

18-55 Years of Age 65-85 Years of Age

Assay Dose/
Sampling
Time Pointa

nb GMTc

(95% CIc)
nb GMTc

(95% CIc)

SARS-CoV-2 plaque reduction neutralization assay – reference strain - NT50 (titer) 2/1 Month 11 310.1
(203.3, 473.0)

12 195.8
(114.7, 334.4)

3/1 Month 11 1546.4
(896.9, 2666.0)

12 1612.7
(875.5, 2970.8)

SARS-CoV-2 plaque reduction neutralization assay – strain B.1.617.2 (delta) - NT50 (titer) 2/1 Month 11 241.0
(180.1, 322.4)

12 123.4
(70.2, 216.9)

3/1 Month 11 1321.0
(698.5, 2498.3)

12 1478.9
(734.9, 2975.8)

Abbreviations: GMT = geometric mean titer; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
a. Protocol-specified timing for blood sample collection.
b. n = Number of subjects with valid and determinate assay results for the specified assays at the given dose/sampling time point.
c. GMTs and 2-sided 95% CIs were calculated by exponentiating the mean logarithm of the titers and the corresponding CIs (based on the
Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (13:30) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001_P1_Booster_Delta/adva_s001_gm_b2_aai_da_p1 
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Table 5. Summary of Geometric Mean Ratios – Phase 1 Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster All-Available 
Immunogenicity Population

Initial Age Group 

18-55 Years of 
Age 

65-85 Years of Age 

Assay Dose/Sampling
Time Pointa

nb GMRc

(95% CIc)
nb GMRc

(95% CIc)

SARS-CoV-2 plaque reduction neutralization assay – strain B.1.617.2 (delta) - NT50 (titer) to reference strain -
NT50 (titer)

2/1 Month 11 0.78
(0.63, 0.96)

12 0.63
(0.46, 0.86)

3/1 Month 11 0.85
(0.71, 1.03)

12 0.92
(0.71, 1.18)

Abbreviations: GMR = geometric mean ratio; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 
2.
a. Protocol-specified timing for blood sample collection.
b. n = Number of subjects with valid and determinate assay results for both the specified assays at the given dose/sampling time point.
c. GMRs and 2-sided 95% CIs were calculated by exponentiating the mean differences in the logarithms of the assays and the corresponding CIs
(based on the Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (20:33) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001_P1_Booster_Delta/adva_s004_gm_b2_aai_da_p1_1 
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Table 6. Summary of Geometric Mean Ratios – Comparison of 1 Month After Dose 3 to 1 Month After Dose 2 – Phase 1 
Booster – Initial BNT162b2 (30 μg) – Dose 3 Booster All-Available Immunogenicity Population

Initial Age Group

18-55 Years of Age 65-85 Years of Age

Assay 1 Month
After Dose 2
(BNT162b2)

1 Month
After

Dose 3

1 Month
After

Dose 3/1 
Month
After

Dose 2

1 Month
After Dose 2
(BNT162b2)

1 Month
After

Dose 3

1 Month
After

Dose 3/1 Month
After

Dose 2

Assay at 1 Month After
Dose 2

Assay at 1 Month After
Dose 3

na GMTb

(95% CIb)
GMTb

(95% CIb)
GMRc

(95% CIc)
na GMTb

(95% CIb)
GMTb

(95% CIb)
GMRc

(95% CIc)

SARS-CoV-2 plaque reduction 
neutralization assay – reference 
strain - NT50 (titer)

SARS-CoV-2 plaque reduction 
neutralization assay – reference strain -
NT50 (titer)

11 310.1
(203.3, 473.0)

1546.4
(896.9, 2666.0)

4.99
(2.81, 8.84)

12 195.9
(114.7, 334.4)

1612.7
(875.5, 2970.8)

8.23
(5.08, 13.35)

SARS-CoV-2 plaque reduction 
neutralization assay – reference 
strain - NT50 (titer)

SARS-CoV-2 plaque reduction 
neutralization assay – strain B.1.617.2 
(delta) - NT50 (titer)

11 310.1
(203.3, 473.0)

1321.0
(698.5, 2498.3)

4.26
(2.30, 7.88)

12 195.9
(114.7, 334.4)

1478.9
(734.9, 2975.8)

7.55
(4.03, 14.16)

Abbreviations: GMR = geometric mean ratio; GMT = geometric mean titer; LLOQ = lower limit of quantitation; NT50 = 50% neutralizing titer;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
a. n = Number of subjects with valid and determinate assay results for the specified assays at both time points under given age group.
b. GMTs and 2-sided 95% CIs were calculated by exponentiating the mean logarithm of the titers and the corresponding CIs (based on the
Student t distribution). Assay results below the LLOQ were set to 0.5 × LLOQ.
c. GMRs and 2-sided 95% CIs were calculated by exponentiating the mean differences in the logarithms of the assays and the corresponding CIs (based on the Student t 
distribution).
PFIZER CONFIDENTIAL SDTM Creation: 05AUG2021 (11:22) Source Data: adva Table Generation: 05AUG2021 (19:49) 
(Data Cutoff Date: 13MAY2021, Database Snapshot Date: 08JUN2021) Output File: ./nda3/C4591001_P1_Booster_Delta/adva_s004_gm_b2_aai_da_p1 
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Figure 2. Geometric Mean Titers and 95% CIs for SARS-CoV-2 Plaque Reduction Neutralization Assay – NT50 – Phase 1 
Booster – Initial BNT162b2 (30 µg) – Dose 3 Booster All-Available Immunogenicity Population
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Pfizer Global Regulatory Affairs
Pfizer Inc.
235 East 42nd Street/New York, NY 10017-5755

Global Product Development

16 August 2021

Marion Gruber, Ph.D.
Director
Office of Vaccines Research and Review 
Food and Drug Administration
Center for Biologics Evaluation and Research
Document Control Center
10903 New Hampshire Avenue
WO71, G112
Silver Spring, MD 20993-0002

THIS DOCUMENT CONTAINS CONFIDENTIAL 
AND/OR TRADE SECRET INFORMATION 
THAT IS DISCLOSED ONLY IN CONNECTION 
WITH THE LICENSING AND/OR 
REGISTRATION OF PRODUCTS FOR PFIZER
INC OR ITS AFFILIATED COMPANIES.  THIS 
DOCUMENT SHOULD NOT BE DISCLOSED OR 
USED, IN WHOLE OR IN PART, FOR ANY 
OTHER PURPOSE WITHOUT THE PRIOR 
WRITTEN CONSENT OF PFIZER INC.

SN 0453

Re: COVID-19 Vaccine (BNT162/PF-07302048) BB-IND 19736

IND Amendment – Clinical Information Amendment Phase 1 Booster (Dose 
3) Immunogenicity at 1 Month Post-Dose 3 in Study C4591001: 
SARSCoV2 Wild-Type and Delta Variant Neutralization Data

Dear Dr. Gruber,

Reference is made to BB-IND 19736 for the COVID-19 Vaccine (BNT162; PF-07302048), 
which Pfizer and BioNTech are developing for the indication of active immunization to 
prevent coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). The IND was effective on 29 April 2020.

Reference is also made to the following:
 Study C4591001 protocol entitled, “A Phase 1/2/3, Placebo Controlled, Randomized, 

Observer-Blind, Dose-Finding Study to Evaluate the Safety, Tolerability, 
Immunogenicity, and Efficacy of SARS-CoV-2 RNA Vaccine Candidates Against 
COVID-19 in Healthy Individuals” and the current C4591001 Clinical Protocol 
incorporating Amendment 17 submitted to the IND on 20 July 2021 (SN 0413).

 The Biologics License Application (BLA) 125742 submitted 19 May 2021 for the 
COVID-19 mRNA Vaccine (BNT162; PF-07302048), developed by BioNTech and 
Pfizer under BB-IND 19736 for the prevention of COVID-19 caused by SARS-CoV-
2 in individuals ≥16 years of age currently under review.

 Phase 1 Booster Safety and Immunogenicity Data up to 1 Month Post-Dose 3 of 
BNT162b2 30 μg in Study C4591001 which provide preliminary safety and 
immunogenicity data for C4591001 Phase 1 participants who completed the two-dose 
BNT162b2 30 μg series and then received a third (booster) dose of BNT162b2 30 μg, 

FDA-CBER-2021-5541-00035
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including SARS-CoV-2 serum neutralizing titers against wild-type (USA-WA1/2020) 
and B.1.351 lineage target strains determined before and after booster vaccination
submitted to BB-IND 19736 on 14 July 2021 (SN 0406).

The purpose of this submission is to provide additional preliminary immunogenicity data 
for C4591001 Phase 1 participants (same participants included in the Phase 1 Booster Safety 
and Immunogenicity Data up to 1 Month Post-Dose 3 of BNT162b2 30 μg in Study
C4591001 submitted on 14 July 2021;SN 0406), who completed the two-dose BNT162b2 30 
µg series and then received a third (booster) dose of BNT162b2 30 µg approximately 6 to 12 
months later, with SARS-CoV-2 serum neutralizing titers against the B.1.617.2 (Delta) 
variant lineages. The report, entitled Phase 1 Booster (Dose 3) Immunogenicity at 1 
Month Post-Dose 3 in Study C4591001: SARS-CoV-2 Wild-Type and Delta Variant 
Neutralization Data, is provided in Module 1.11.3. These initial immunogenicity data (wild-
type (USA-WA1/2020), B.1.351, and B.1.617.2 (Delta)), along with the Phase 3 safety and 
immunogenicity results, will be included in the planned sBLA to request licensure of a third, 
or booster dose of BNT162b2 for use in individuals 16 years of age and older. The planned 
Booster Dose sBLA will be submitted immediately following the full approval of BLA 
125742.

This submission has been scanned for viruses using McAfee VirusScan Enterprise Version
8.8 and is virus free. The submission is being sent via the Gateway.

Should you have any questions regarding this submission, or require additional information, 
please contact me via phone at ; via facsimile at 845-474-3500; or via e-mail at

.

Sincerely,

Neda Aghajani Memar, Pharm.D.
Director
Pfizer Global Regulatory Affairs

CC: Ramachandra S. Naik, Ph.D.
CC: Laura Gottschalk, Ph.D.
CC: Captain Michael Smith, Ph.D.

(b) (6)
(b) (6)
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Özlem Türeci, MD, Chief Medical Officer, BioNTech SE 

Neda Aghajani Memar, Pharm.D., Director, Pfizer Global Regulatory Affairs - Vaccines
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235 East 42nd Street

219/9/69

New York NY

United States of America 10017

08/14/2021

United States of America

Neda Aghajani 
Memar

Digitally signed by Neda Aghajani Memar 
DN: cn Neda Aghajani Memar  o  ou  
email  c US 
Reason: I attest to the accuracy and integrity of this 
document 
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The burden time for this collection of information is estimated to average 100 hours per 
response, including the time to review instructions, search existing data sources, gather 
and maintain the data needed and complete and review the collection of information. Send 
comments regarding this burden estimate or any other aspect of this information collection, 
including suggestions for reducing this burden to the address to the right: 

•An agency may not conduct or sponsor, and a person is not required to respond to, a 
collection of information unless it displays a currently valid OMB number." 
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