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Safety and Efficacy of BNT162b2 mRNA Covid-19 Vaccine
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Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine

Efficacy End-Point
Subgroup

Qverall

Age group

1610 33 yr

=35 yr

HiEERIBEE CRBRETH > - HRETHEDS

BNT162b2 Placebo
(N=18,198) (N=18,325)

Surveillance Surveillance
Time Time
No. of (No. at (No. at
Cases Risk)* Risk)*

8 2.214 2.222
(17,411) (17,51)

1.239
(9,955)

0.983 (7,543)

https://www.nejm.org/doi/full/10.1056/NEJM0a2034577

Vaccine
Efficacy, %
(95% ClI)t

95.0 (90.0
97.9)

95.6 (89.4—
98.6)

93.7 (80.6—
98.3)




Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine
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Additional Efficacy Analyses

Additional analyses of the first primary efficacy endpoint were conducted to evaluate the all-

available efficacy population, for all participants regardless of evidence of prior infection through
7 days after Dose 2 (Table 13).

Table 13. Primary Efficacy Endpoint -All-Available Efficacy Population

BNT162h2 Placebo

N - . _ N°=21669 N°=21686

Surveillance Time® Surveillance Time®  Vaccine Efficacy %

Efficacy Endpoint (n2Y) (95% CI)

First COVID-19 occurrence after 82.0

ose 1 = [ose . .
After Dose 1 to before Dose 2 |
Dose 2 to 7 days after Dose 2 90.5(61,98.9)
27 Days after Dose 2 94.8 (89.8, 97.6)

https://www.fda.gov/media/144245/download
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Table 12. First Severe COVID-19 Occurrence After Dose 1 - Dose 1 All-Available Efficacy
Population

BNT162b2 Placebo

BEHE OO 3221669 1201686
r74)b7('§§2§’éy’ﬁ | Cases. ik | Caseg L

Surveillance Time® Surveillance Time®  Vaccine Efficacy %
Secondary Efficacy Endpoint (n2¢) (n2d) (95% CI)
First severe case occurrence after 1 88.9

After Dose 1 to before Dose 2 0
Dose 2 to 7 days after Dose 2

100.0 (-51.5, 100.0)
100.0(-3800.0, 100.0)

Dose 1 4O0TOT318) 4,006 (21259) 201, 95.7)
4
1

2[ Days after Dose 2 4 75.0 (-152.6,99.9)

1
aN number of participants in the specified group. n? 7 F == IE@ j-_ﬂ’-:-l_l 7k

’n1 = Number of participants meeting the endpoint defi
“Total surveillance time in 1000 person-years for the given endpoint across all participants within each group at rigk for the endpoint.
Time period for COVID-19 case accrual is from 7 or 14 days after Dose 2 to the end of the surveillance period depending on
specified endpoint.
912 = Number of participants at risk for the endpoint.
® Credible interval for VE was calculated using a beta-binomial model with prior beta (0.700102, 1) adjusted for surveillance time.
" Confidence interval (CI) for VE is derived based on the Clopper and Pearson method adjusted to the surveillance time.

https://www.fda.gov/media/144245/download




A review of vaccine research and development: human
acute respiratory infections
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Rapid COVID-19 vaccine development

There are two different syndromes previously associated
with vaccine-enhanced disease . One 1s antibody-
dependent enhancement (ADE) and the other 1s vaccine-
associated enhanced respiratory disease (VAERD)

Graham,et al.Science 2020:368:945-6

VI FUEBEKRRBICE, UIMREFERRIERITR
(ADE) &. DU F UEERBMIRIRRE
(VAERD) D=2 DEZ HEIXRENH D
ADEASVAERDZ B CICIE, &WLWHHERZE T 4

¢n17l<€}“*5t‘éﬁ MWD 1EBIANJLN—THIREERD

RERICZEERT DT IFUONBEELEEZEZONT
AR




BNT162b2 Elicits Strong Th1-biased CD4"
and CD8* T Cell Responses (German Trial)
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Table 17. Frequency of Solicited Systemic Adverse Events Within 7 Days After Each Vaccination-
Reactogenicity Subset of the Phase 2/3 Safety Population*, 18 to 55 Years of Age
BNT162b2 Placebo BNT162b2 Placebo
Dose 1 Dose 1 Dose 2 Dose 2
185% ~555% N=2238 N=2248 N=2045 N=2053
Adverse Event n (%)
Fever
238.0°C
>38.0°C to 38.4°C

>38.9°C to 40.0°C

(0.
- - - (0.
>38.4°C t0 38.9°C . . . (0.
(0.
>40.0°C (0.

https://www.fda.gov/media/144245/download

Systemic events including fever and chills were observed
with the first 1 to 2 days after vaccination and resolved

shortly thereafter.
https://www.nejm.org/doi/full/10.1056/NEJM0a2034577
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Table 18. Frequency of Solicited Systemic Adverse Events Within 7 Days After Each Vaccination-
Reactogenicity Subset of the Phase 2/3 Safety Population*, >55 Years of Age and Older

BNT162b2 Placebo BNT162b2 Placebo

Dose 1 Dose 1 Dose 2 Dose 2

bomk LA L N=1802 N=1792 N=1660 N=1646

Adverse Event n (%) n (%) n (%) n (%)

Fever

238.0°C 26

>38.0°C to 38.4°C 23

1

1

1

>38.4°C 0 38.9°C
>38.9°C t0 40.0°C
>4().0°C

(14)
(1.3)
(0.1)
(0.1)
(0.1)

(0
(0.
(0.
(0
(0.

https://www.fda.gov/media/144245/download

Systemic events including fever and chills were observed
with the first 1 to 2 days after vaccination and resolved
shortly thereafter.

https://www.nejm.org/doi/full/10.1056/NEJM0a2034577
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eDiary: Systemic Events Each Day From Dose 2
in 16-55 and >55 Year Olds (N=8,183) BNT162h2
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eDiary: Systemic Events Each Day From Dose 2
in 16-55 and >55 Year Olds (N=8,183) BNT162h2
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eDiary: Systemic Events Within 7 Days From Dose 2
in 16-55 and >55 Year Olds (N=8,183)

Mild B Moderate Severe M Grade 4

Fever: 38.0°C-38.4°C 38.4°C-38.9°C 38.9°C-40.0°C W >40.0°C

Muscle

Fatigue : Headache § Chills : Vomiting : Diarrhea

59.4%
50.5%

21.9% 1899,
. .

BNT162b2

10.4% 0
19%  0.7% 8.3%

-5 HEIE s o R
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2.8% 4g.9,

84%  6.0% 52%  3.7%

NI, U d

- . . 1.2% 0.3%

: :
l I
I 1
l I
: :
T t L} L] L i L] i Ll + T 1
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I 1
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+ 16-55 >55 ' 1655 >55

Fatigue, headache, chills, muscle pain, joint pain severity definition: Mild=no interference; Moderate=some interference; Severe=prevents daily activity; Grade 4=ER visit or hospitalization
Vomiting severity definition: Mild=1-2 time in 24h; Moderate=>2times in 24h; Severe=Requires |V hydration; Grade 4=ER visit or hospitalization

Diarrhea severity definition: Mild=2-3 times in 24h; Moderate=4-5 times in 24h; Severe=6 or more times in 24h; Grade 4=ER visit or hospitalization CC-30
Dose 1: 16-55 yrs N=4589; >55 yrs N=3594 Dose 2: 16-55 yrs N=4201 >55 yrs N=3306

https://www.fda.gov/media/144325/download
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Vaccine Adverse Event Reporting System

VAE % Vaccine Adverse Event Reporting System
About VAERS Report an Adverse Event VAERS Data v Submit Follow-Up Information

Have you had a reaction following a vaccination?
1. Contact your healthcare provider.
2. Report erse Event using the VAERS online form or the

downloadable PDF. New!

Important: If you are experiencing a medical emergency, seek
immediate assistance from a healthcare provider or call 9-1-1.
CDC and FDA do not provide individual medical treatment,
advice, or diagnosis. If you need individual medical or health care

advice, consult a qualified healthcare provider.

¢Hatenido una reaccion después de recibir una vacuna?

1. Contacte a su proveedor de salud
=rso utilizando el formulario de VAERS

en linea en Espaiiol. Nuevo!
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Allergic Reactions Including Anaphylaxis After Receipt of the
First Dose of Pfizer-BioNTech GOVID-19 Vaccine — United States,
December 14-23, MMWR 2020 January 15, 2021 / 70(2) ;46-51
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Allergic Reactions Including Anaphylaxis After Receipt of the
First Dose of Pfizer-BioNTech GOVID-19 Vaccine — United States,

December 14-23,
MMWR 2020 January 15, 2021 / 70(2) ;46-51

A. Anaphylaxis (n = 21)

[ Previous history of allergic reaction
B No previous history of allergic reaction

MNo. of reports
(%]
1

—
1

|

16 18 20 22 24 26 28 30
Minutes

| I I | 1 I I |

https://www.cdc.gov/immwr/volumes/70/wr/mm7002e1.htm



Allergic Reactions Including Anaphylaxis After Receipt of the
First Dose of Pfizer-BioNTech GOVID-19 Vaccine — United States,
December 14-23, 2020 MMWR January 15, 2021 / 70(2) ;46-51

I7AT—DIIFUERBEDT 714 5 F—IE,
WMESNEFDIFTEAE (90%) AXE-oF=, 4
VIV UHD)TF UEREOHREBIERSDHRHE
$I§£'=’C%t|$0)1§14|$75\L£( BEmIN-C &b b,
DFETIE., HEAINEER SN -HEEETEHEES
‘c‘</‘rL7‘*'779’-/0)64 5% (XX IEITHEEENTHON TV,
@Eﬁ%ﬁ‘*%lis BHEXIYLZLOXENTIERKRE
’é [TTL=C BT H5ZATVWLHAREEEND D,

https://www.cdc.gov/immwr/volumes/70/wr/mm7002e1.htm



Allergic Reactions Including Anaphylaxis After Receipt of the
First Dose of Moderna COVID-19 Vaccine — United States, December
21, 2020-January 10, 2021 MMWR January 29, 2021 / 70(4);125-129
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FOAEBERICHRESNETF T4 SF—JEHI. 1990-20164
J Allergy Clin Immunol. 2019 Apr; 143(4): 1465-1473.
VAERS/\@*&"”&*’H"E L-#ER. TREHM. HDAVEHET—FH
I54 bon$0,2,3) -9 & THIESNEERIBURNDO T T
T4 % —EBIE. 828fIFERTE =, 19mLL L TIE80. 0%A 2% %

TABLE I

Reported cases of anaphylaxis: General characteristics by age group., 1990-2016

<4y (%), 4-10y (%), 11-18y (%), §19-49 v (%), >350y (%), Wlotal (%),
n=118 n =267 n=93 n =233 n=117

Seriousness of report
Deaths 1(1) 0 (0) 0 (0) 3(1) 4 (3) 8 (1)
Serious, nondea‘rhj 98 (83) 229 (86) 70 (75) 173 (74) 84 (72) 654 (79)
Nonserious 19 (16) 38 (14) 23 (25) 57 (24) 29 (25) 166 (20)
Sex of reported patient
Male 77 (65) 189 (71) 43 (46) 40 (17) 31 (26) 380 (46)
Female 40 (34) 78 (29) 50 (54) I 193 (83) 86 (74) 447 (54)
Not reported 1(1) 0 (0) 0 (0) 0 (0) 0 (0) 1(0)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6580415/




Allergic Reactions Including Anaphylaxis After Receipt of the
First Dose of Moderna COVID-19 Vaccine — United States, December
21, 2020-January 10, 2021 MMWR January 29, 2021 / 70(4);125-129
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Covid-19 vaccine safety update

Advisory Committee on Immunization Practices (ACIP) January 27, 2021
Tom Shimabukuro

Estimated anaphylaxis reporting rates following COVID-19 vaccines
based on VAERS reports and reported doses administered”

J7A S — 12 085 ANIC—A

Reported vaccine doses | Anaphylaxis Reporting rate
administered cases analytic period Dec 14-Jan 18

Pfizer-BioNTech: 9,943,247 50 5.0 per million doses admin.
Moderna: 7,581,429 21 2.8 per million doses admin.

Total COVID-19 vaccine doses administered thru Jan 18 by sex: Female 61%, Male 36%, Unk 3%

Previously reported rate for Pfizer-BioNTech vaccine: 11.1 per million doses admin (Dec 14-Dec 23)

https://fwww.cdc.gov/mmwr/volumes/70/wr/mm7002e1l.htm

Previously reported rate for Moderna vaccine: 2.5 per million doses admin (Dec 21-Jan 10)

https://www.cdc.gov/mmwr/volumes/70/wr/mm7004e1.htm

* Data through January 18, 2021

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-01/06-COVID-Shimabukuro.pdf



Covid-19 vaccine safety update

Advisory Committee on Immunization Practices (ACIP) January 27, 2021
Tom Shimabukuro

Anaphylaxis reports to VAERS following COVID-19 vaccines’

Pfizer-BioNTech Moderna
Characteristics N=50 N=21

Median age, years (range) 38.5 (26—63) 39 (24-63)
Female (%) 47 (94) 21 (100)
Minutes to symptom onset, median (range) 10 (<1-1200 [20 hr])* 10 (<1-45)

oo BEAERE LT, 7#747#/—@

Symptom
Document *)J *&*E—C t |$‘~

Documented h/o of prior anaphylaxis (%) 12 (24) 5 (24)
Dose number (1st, 2nd, unknown) 42,3,5 19,1,1

Common allergies and allergic reactions included to drugs and foods

Anaphylaxis cases occurred following drugs, foods, contrast media, vaccines, insect stings, unspecified

* Reports received through January 18, 2021; Includes case reports that met Brighton Collaboration case definition criteria for anaphylaxis at Levels 1, 2, or 3
*20 hour onset was an outlier, the remaining onset for cases with onset >30 minutes were 34, 54, 90, and 150 minutes

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-01/06-COVID-Shimabukuro.pdf
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https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
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Description Prizer-BioNTech

mRNA - Nucleoside-modified mRNA encoding the vira

RYUIFLUSYa—) LoV-2
Polyethylene glycol (PEG)

){(polyethylene glycol-2000]-N N
ditetradecylacetamide

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-12/slides-12-19/06-COVID-Mbaeyi.pdf
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7FI45%F—OBWEE T5A LB
Anaphylaxis: Case definition and guidelines for data collection,
analysis, and presentation of immunization safety data

2. Case definition of anaphylaxis Minor criteria

dermatologic or mucosal ¢ generalized pruritus without skin rash
+ generalized prickle sensation
¢ localized injection site urticaria

For all levels of diagnostic certainty
Anaphylaxis is a clinical syndrome characterized by _
« sudden onset AND e red and itchy eyes
o rapid progression of signs and symptoms AND Cardiovascular
 involving multiple (=2) organ systems, as follows # reduced peripheral circulation as indicated
by the combination of at least 2 of

Level 1 of diagnostic certainty )
5 ; » tachycardia and

# = | major dermatological AND
¢ =1 major cardiovascular AND/OR =1 major respiratory
criterion

e a capillary refill time of >3 s without

hypotension

# a decreased level of consciousness

Level 2 of diagnostic certainty . i

. . . ) P— . . L Respiratory ¢ persistent dry cough

# = | major cardiovascular AND = | major respiratory criterion - . =
» hoarse voice

OR i . .
o difficulty breathing without wheeze or

* > | major cardiovascular OR. respiratory criterion AND i
stridor

¢ = | minor criterion involving =1 different system (other than
cardiovascular or respiratory systems) OR

¢ (=1 major dermatologic) AND (=1 minor cardiovascular
ANDV/OR minor respiratory criterion) Gastrointestinal ¢ diarrhoea

» sensation of throat closure
¢ sneezing, rhinorrhea

# abdominal pain
® nausea

Level 3 of diagnostic certainty
e = | minor cardiovascular OR respiratory criterion AND o
_ . L i : & vomiting
« = | minor criterion from each of =2 different systems/ =

categories Laboratory o Mast cell tryptase elevation = upper normal

The case definition should be applied when there is no clear alternative lirmit
diagnosis for the reported event to account for the combination of symptoms.

The Brighton Collaboration Anaphylaxis Working Group
Vaccine 25 (2007) 56755684
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