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Topics

= COVID-19 vaccine safety profiles by age groups

Adults (18+ years); older children and adolescents (12—17 years); children

(5—11 years); young children and infants (6 months — 5 years)

» Selected topics

Anaphylaxis
Myocarditis (including 90-day follow up data)
Thrombosis with thrombocytopenia syndrome (TTS)

Pregnancy (including preterm birth and spontaneous abortion)



COVID-19 vaccine safety profiles by age groups



Safety of primary series mRNA COVID-19
vaccination among adults (ages 218 years)

Both mRNA vaccines BNT162b2 vaccine mRNA-1273 vaccine
Dose one Dose two Dose one Dose two Dose one Dose two
(n=B775515) (n=5674420) (n=3455778) (n=2920526) (n=3319737) (n=2753894)
Any injection-site 4644989 (68-6%) 4068447 (717%)  2212051(64-0%) 1908124 (65-3%) 2432938(733%) 2160323 (78-4%)
reaction™
Injection-site pain 4488402 (66-2%) 3890848 (68-6%) 2140843 (61-9%) 1835398 (62-8%) 2347559 (707%) 2055450 (74-6%)
Swelling 703790 (10-4%) 976946 (17-2%) 246230 (7-1%) 309718 (10-6%) 457560 (13-8%) 667 228 (24-2%)
Redness 353788 (5-2%) 640739 (11-3%) 116108 (3-4%) 167 127 (57%) 237680 (7-2%) 473612 (17-2%)
Itching 376076 (5-6%) 605633 (107%) 145596 (4:2%) 191132 (6-5%) 230480 (6-9%) 414501 (15-1%)
Any systemic reaction* 3573429 (527%) 401B920(70-8%) 1771509 (51-3%) 1931643 (661%) 1801920(543%) 2087277 (75-8%)
Fatigue 2295205 (33-9%) 3158299 (557%) 1127904 (32-6%) 1475646 (50-5%)  1167301(352%) 1682653 (611%)
Headache 1831471(27-0%) 2623721 (46-2%) 893992 (259%) 1189444 (407%) 937479 (282%) 1434277 (521%)
Myalgia 1423336 (21-0%) 2478170 (437%) 653821(18.9%) 1085365 (37-2%) 769515 (23-2%) 1392805 (50-6%)
Chills 631546 (9-3%) 1680185 (296%) 263617 (7-6%) 642 856 (22-0%) 367929 (111%) 1037329 (37-7%)
Fever 642092 (9:5%) 1679577 (29-6%) 274 650 (7-9%) 656454 (225%) 367442 (111%) 1023123 (37-2%)
Joint pain 642006 (95%) 1440927 (254%) 285812 (83%) 591877 (20-3%) 356194 (107%) 849050 (30-8%)
Nausea 562273 (83%) 901103 (15-9%) 267160 (7.7%) 384525 (13-2%) 295113 (8-9%) 516578 (18-8%)
Diarrhoea 383576 (57%) 419044 (7-4%) 190542 (5-5%) 198618 (6-8%) 193034 (5-8%) 220426 (8-0%)
Abdominal pain 233511 (3-4%) 359107 (6-3%) 113872 (33%) 158251 (5-4%) 119 639 (3-6%) 200856 (7-3%)
Rash 85766 (13%) 99 878 (1-8%) 41565 (1:2%) 42662 (1-5%) 44301 (13%) 57216 (2-1%)
Vomiting 55710 (0-8%) 91727 (1-6%) 25336 (07%) 36761(13%) 30374 (0-9%) 54966 (2-0%) www thelancet.com/infection Vol 22 June 2022

Adverse events after mRNA COVID-19 vaccination similar by Vaccine Adverse Event Reporting System

(VAERS) and V-safe health checker; similar regardless of vaccine

= Consistent with observed adverse events during pre-authorization trials
===


Presenter Notes
Presentation Notes
During the analytic period, about 298.8 million doses of primary series mRNA COVID-19 vaccine were administered.


®)

Safety of booster dose monovalent

MRNA COVID-19 vaccination
among adults (ages 218 years)

= Adverse reactions and health
impacts no more frequent after

booster dose than after dose 2

* Typically transient (resolving within

3-4 days after vaccination)

= Rarely required medical care (£3%);
mostly outpatient
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Presenter Notes
Presentation Notes
During the analytic period, about 82.6 million people received monovalent mRNA COVID-19 booster dose vaccination.


Safety of primary series BNT162b2 COVID-19 vaccination
among ages 12-17 years

Symptom, sign, diagnostic result, or condition % Reporting Symptom, sign, diagnostic result, or condition % Reporting
Monserious reports (n=8,383) i i i Iin=863)

Dizziness M2 Chest pain 56.4
Syncope 144 Increased troponin a7
Mausea 104 Myocarditis _J 403
Headache 10.0 Increased c-reactive protein 306
Fever 83 MNegative SARS-CoV-2 test result 294
Loss of consciousness 75 Fever 283
Excessive sweating 74 MNormal echocardiogram 269
Fatigue 72 Abnormal electrocardiogram 256
Pallor 7.1 Headache 222
Product administered to patient outside of indicated age range 70 i hina 214
Product storage error 64 Elevated electrocardiogram ST segment 205
Vemiting 64 Mormal chest radicgraph 19.7
Difficulty breathing 53 Intensive care 181
Chest pain 49 Vomiting 17.0
Pain ) 48 Nausea 166

MMWR / August6,2021 / Vol. 70 / No. 31

= Most reports to VAERS (91%) were non-serious; consistent with pre-authorization observations
= Most serious reports consistent with myocarditis or potential multisystem inflammatory syndrome

* Benefit of vaccination outweighs risk, considering risk of negative cardiac outcomes after COVID-19

(Advisory Committee on Immunization Practices meetings 23 Jun 2021; 19 Oct 2022)


Presenter Notes
Presentation Notes
Per U.S. federal law, reports classified as serious include reports of hospitalization, prolongation of existing hospitalization, life-threatening illness, permanent disability, congenital deformity or birth defect, or death.

During the analytic period, about 8.9 million people ages 12-17 years received primary series BNT162b2 vaccination.


Safety of homologous monovalent booster BNT162b2
COVID-19 vaccination among ages 12-17 years

FIGURE. Adverse reactions and health impacts reported* among persons aged 12-17 years (N = 3,274) who received a homologous
Pfizer-BioNTech COVID-19 vaccine booster, by vaccine dose — United States, December 9, 2021-February 20, 2022
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* Many participants received dose 2 during remote learning or summer break



Presenter Notes
Presentation Notes
During analytic period, >2.8 million people ages 12-17 years vaccinated with BNT162b2 booster dose


Safety of bivalent booster mRNA COVID-19
vaccination among ages 212 years

Vaccine, no. reporting (3}

Adverse events Pfizer-BioNTech Moderna Total®
Monserious reports¥3.11 2,762 (94.3) 2,530 (96.8) 5,291 (95.5)
Headache 343 (124) 285 (11.3) 628(11.9)
Fatigue 318(115) 257 (10.2) 575 (10.9)
Fever 299 (10.8) 262 (104) 561 (10.6)
Pain 293 (10:8) 231 (9.0) 524 (9.9)
Chills 254 (9.2) 205 (8.1) 459 (8.7)
Pain in extremity 209 (7.8) 167 (6.6} 376(7.1)
Mausea 213(7.7) 144 (5.7} 357 (6.8)
Dizziness 212(7.7) 135 (5.3} 347 (6.6)
Injection site pain 138 (5.0) 121 (4.8) 259 (4.9)
CovID-19 169 (6.1) B89(3.5) 258 (4.9)

MMWR / November4, 2022 / Vol.71 / No.44

Non-serious reports comparable to after monovalent booster mRNA COVID-19 vaccine
Serious reports comparable to after monovalent booster mRNA COVID-19 vaccine

*  Most frequent reports of death (n=36), stroke (or transient ischemic attack) or pulmonary embolus

(n=27), COVID-19 (n=20), arrhythmia (n=13), unspecified chest pain (n=12)


Presenter Notes
Presentation Notes
During analytic period, 14.4 million people received bivalent booster dose mRNA COVID-19 vaccine

Documented cause of death available for 4 reports: cardiac arrest, dementia, metastatic prostate cancer, myocardial infarction


Safety of primary series mRNA COVID-19 vaccination
among ages 5-11 years

TABLE 5 Reports of Nonserious and Serious Events to Vaccine Adverse Event Reporting System (VAERS) for Children Ages 5 to 11 y After Receipt of
BNT-162b2 COVID-19 Vaccine (N = 7578) in the United States From Movember 3 to February 27, 2022

Reported Events Number (%) Reporting
Nonserious VAERS reports 7379 (100)
Symptom, sign, diagnostic result, or condition (MadDRA PT®)
Mo adverse event” 1651 (22.4)
Product preparation issue 1434 (19.4)
Incorrect dose administered 1361 (18.4)
Pyrexia 541 (7.3)
Vomiting 541 (7.3)
Headache 465 (6.3)
Product storage error 417 (5.7)
Underdose 388 (5.3)
Dizziness 387 (5.2)
Syncope 371 (5.0)
Fatigue 336 (4.6)
Nausea 330 (4.5)
Urticaria 312 (42)
Rash 311 (4.2
Expired product administered 246 (3.3)

PEDIATRICS Volume 150, number 2, August 2022:22022057313
= Systemic and local adverse reactions slightly more frequent after dose 2; mostly mild-moderate intensity
. Most adverse events (97%) were non-serious; consistent with pre-authorization observations

* Most frequent were vaccination errors (38%)
T


Presenter Notes
Presentation Notes
Vaccination errors often of administering vaccine for an older age group (ages 12-17 years; adult) and dilutional error of a multi-dose vial (eg, not enough diluent)


Safety of primary series mRNA COVID-19 vaccination
among ages 5-11 years (cont’d)

TABLE 5 Reports of Nonserious and Serious Events to Vaccine Adverse Event Reporting System (VAERS) for Children Ages 5 to 11 y After Receipt of
BNT-162b2 COWID-19 Vaccine (N = 7578) in the United States From November 3 to February 27, 2022

= 21 reports of MIS-C met

Reported Events Number (%) Reporting
case definition; 19 had Serious VAERS reports®de 184 (100
EVIdenCG Of past SARS_ Multisysgtem inflammatory syndrome in children (MIS-C) 26 (13.4)
Seizure 21 (10.8)
. . l Myacarditis" 19 (3.8)
CoV-2 infection Appendicitis 13 (67)
Allergic reaction g
- 1 CoviD-19 7 (3.8)
15 reports of seizure met ocomal pai .
case defl nition . 10 were Diabetes mellitus type 1 5 (28)
’ Death 4.(21)
. Immune thrombocytopenic purpura 4 (21)
new-onset seizure Asthma 3 (15)
Ataxia 3 (1.5)
H Kawagaki disease 3 (1.5)
" 17 reports Of myoca rdltls Kawasaki disease, incomplete 3 (1.9)
e ey Migraine 3 (1.5)
met case definition; 15 Altered mental status 2 (10)
. L Anaphylaxis' 2 (10)
patients hospitalized; all ~ chest pan 2 (10
Gastrointestinal infection 2 (1.0)
had recovered or were Nephrotic syndrome 2010
Panic attack 2 (1.0)
H Pneumonia 2 (1.0)
recoverlng Reactive arthritis 2(1.0)
Tachycardia 2 (1.0)

PEDIATRICS Volume 150, number 2, August 2022:e2022057313
===


Presenter Notes
Presentation Notes
>16 million doses administered during the analytic period.

126 total preliminary reports of seizure; 21 were classified as serious (less than background: 4-10% of children 16 years and younger experience 1+ seizure (Friendman et al (2006))

45 total preliminary reports of myocarditis; 23 verified by provider interview or medical record review to meet the CDC case definition of myocarditis; 19 were classified as serious.
Reporting rate was highest among males after dose 2 (2.2 per 1 million doses administered)


Safety of homologous booster dose BNT162b2
COVID-19 vaccination among ages 5-11 years

Overall reporting of local
(69%) and systemic (46%)
adverse reactions less
frequent than after older
age groups (e.g., 12-17
years); mostly mild or
moderate intensity

Most frequent non-
serious adverse events
were of administration
errors

No reported myocarditis
or death

TABLE 1. Most frequently reported adverse reactions reported™ to
v-safe for children aged 5-11 years who received homologous Pfizer-
BioNTech COVID-19 booster vaccination® (N = 3,249), by severity5
and dose — United States, May 17-July 31, 2022

TABLE 3. Reports of nonserious and serious events to the Vaccine
Adverse Event Reporting System for children aged 5-11 years who
received a Pfizer-BioNTech COVID-19 booster dose (N = 581) —
United States, May 17-July 31, 2022

% Reporting event

Reported event Dose 1 Dose 2 Dose 3
Injection site pain 60.7 66.1 66.7
Mild 50.1 507 44.9
Moderate 10.2 149 20.8
Severa 0.3 06 1.0
Fatigue 229 29.9 28.9
Mild 15.0 175 15.1
Moderate 7.2 1156 12.0
Severs 07 08 1.7
Headache 15.2 20.6 19.9
Mild 105 131 114
Moderate 44 7.1 75
Severs 0.2 04 1.0
Myalgia 74 10.2 13.9
Mild 4.5 6.0 7.2
Moderate 21 40 6.3
Severa 0.2 0.2 04
Chills 3.8 1.6 7.4
Mild 26 46 4.1
Moderate 1.1 0 29
Severs 0.1 0.1 04
Fever® 1.4 3.9 5.1
Mild 0.9 22 27
Moderate 04 1.0 14
Severs 0.1 06 0.9
Very severe 0.03 01 0.1

Reported events
Nonserious VAERS reports

No. (%)
578(100)

Product preparation issue
Incorrect dose administered

Mo adverse eventt

Product administered to patient of inappropriate age
Product preparation error

Expired product administered

Ever A5 17.8)

145 (25.1)
128 (222)
105 (18.2)

55(9.5)

Pain in extremity 38 (6.6)
Fatigue 28 (4.8)
Headache 22(3.8)
Injecticn site pain 27 (3.8)
| Product sterage error 22(3.8) )

Vomiting 22(3.8)
Chills 18(3.1)
Dizziness 18(3.1)
Serious VAERS reports®1 3(100)
Clinical impression

Generalized pain, fatigue, and malaise requiring hospitalization 1(33.3)
Mew onset type 1 diabetes 1(333)
Facial swelling 1(333)

MMWR / August 19,2022 / Vol.71 / No.33


Presenter Notes
Presentation Notes
Total doses administered during analytic period = 657,302


Safety of primary series mRNA COVID-19 vaccination
among ages 6 months — 5 years (cont’d)

TABLE 3. Events* reported to the Vaccine Adverse Event Reporting System for children aged 6 months-5 yearst after receipt of Pfizer-BioNTech
or Moderna COVID-19 vaccine — United States, June 18-August 21, 2022

= Most nonserious reports

Vaccine, no. reporting (%)

were consistent with

Adverse events Pizer-BioNTech Moderna Total
. . . . Total 496 521 1,017
prea Uthorlzatlon C| In IC8| | Vaccination errors 278 (56.0) 177 (34.0) 455 (44.7)
. Error without adverse health event 248 (89.2) 162 (91.5) 410 (20.1)
t ria | S Error with adverse health event® 30(10.8) 15 (8.5) 45 (9.9)
Error with nonserious health event® 30(10.8) 14 (7.3) 44 (9.7)
Ereorawith serous haalth susot oL 1I0El 100,71

Most often vaccination Nonserious reports

Ieududlng vaccination error MedDRA PTs)** 486 (98.0) 512(98.3) 998 (98.1)
Fever 84(17.3) 113(22.7) 197 (19.7)
errors Rash 52 (10.7) 43 (84) 95 (9.5)
Vomiting 37 (7.6) 42(8.2) 79(7.9)
Urticaria 23(4.7) 43 (84) 66 (6.6)
Most freq uent a dve rse Fatigue 29 (5.0) 31(6.1) 60 (6.0)
SARS-CoV-2 negative test result 24(4.5) 33(6.5) 57 (5.7)
. Cough 17 (3.5) 34 (6.6) 51(5.1)
event among serious Initability 166.3) 33(65) 29 (4.9
. Decreased appetite 17 (3.5) 29(5.7) 46 (4.6)
reports was seizure (7)* Diarrhea 19(3.9) 26(5.1) 45 (4.5)
Erythematous rash 13(2.7) 28 (55) 41 (4.1)
COVID-19 19(3.9) 18(3.5) 37(3.7)
N ore ports Of death or SARS-CoV-2 positive test result 18(3.7) 17(3.3) 35(3.5)

myocarditis

* Estimated reporting rate <I per 1 million doses administered
T @ 0 0 0

MMWR / September 2, 2022 / Vol.71 / No.35



Presenter Notes
Presentation Notes
Total doses administered during analytic period >16 million

The 7 reports of seizure (4 after Pfizer-BioNTech, 3 after Moderna) were among non-febrile patients; within background prevalence


Selected topics



Anaphylaxis after mRNA
COVID-19 vaccines

= Consistent with past descriptions of
anaphylaxis after other vaccines

*  Mostly among female patients

*  Most symptom onset within 30 minutes

of vaccination

= Reporting rate comparable to after other
vaccines (McNeil et al (J Allergy Clin
Immunol (2016))

Table. Characteristics of Reported Cases of Anaphylaxis Following
Receipt of Pfizer-BioNTech (9 943 247 Doses) and Moderna (7 581429
Doses) COVID-19 Vaccines—Vaccine Adverse Events Reporting System
(VAERS), US, December 14, 2020-January 18, 2021

No. (%) of cases

Pfizer-BioNTech Moderna
Characteristics (n=47) (n=109)
Age, median (range), v 39 (27-63)7 41 (24-63)
[ Female sex 44 (94) 19(100) ]

Minutes to symptom onset, 10 (<1-1140[19 h])° 10(1-45)
median (range)

Symptom onset, min

=15 34 (76)° 16 (84)
| =0 40 (89)° 17(89) |

Reported history®

Allergies or allergic reactions 367 16 (84)

Prior anaphylaxis 16 (34) 5(26)
Vaccine dose

First 37 17

Second 4 1

Unknown 6 1

Brighton Collaboration
case definition leveld

1 21 (45) 10(52)
2 23 (49) 8(43)
3 3(6) 1(5)
Anaphylaxis reporting rate 4.7 25
(cases per million doses
administered)

JAMA  March16, 2021 Volume 325, Number 11



Thrombosis with Thrombocytopenia Syndrome (TTS)

Associated with Ad26.COV2.S (Janssen)
vaccine

* Highest rates among women ages 30s—50s
years (10 per million doses administered)

*  Onset ~1-2 weeks after vaccination
*  Thrombocytopenia (<150,000/uL3)

* Large vessel thrombi (e.g., cerebral venous
sinuses, splanchnic vessels)

* High concentration of anti-platelet factor 4
antibodies (often OD,¢, 22 or 3)

* (Case fatality ~15%

MRNA COVID-19 vaccination recommended

over Ad26.COV2.S (December 2021)

Superior ic vein
(vein of Trolard)

Inferior sagittal

Sigmoid sinus
Transverse sinus.

i sinus

Cavernous sinus

Confluence of sinuses

Straight sinus

Vein of Galen

Occipital sinus-

Figure 1| Anatomy of the cerebral venous system. Diagram showing the main components of the cerebral venous
system. Blue vessels represent the deep venous system.

Silvis SM et al, Nature Reviews Neurology 13, 555-565(2017)

Morbidity and Mortality Weekly Report

Use of the Janssen (Johnson & Johnson) COVID-19 Vaccine: Updated Interim

Recommendations from the Advisory Committee on Immunization
Practices — United States, December 2021

MMWR / January 21,2022 / Vol. 71 / No.3



Myocarditis

Dose 2 1st booster 300
(primary series) dose 262
250 240 [ Abnormality identified in cardiac function test
Age group Male Female Male Female
5_11 vearg 2.5 0.7 0.0 0.0
12-15 years 47.1 4.2 12.9 0.7 | Bt
g
16-17 years 78.7 74 21.6 0.0 g
18-24 years 39.3 3.9 13.1 0.6 ‘; 1507
25-29 years 153 33 4.4 2.2 £ o
30—39 years 7.8 1.0 1.9 0.9 1009 BB 5 86
40-49 years 3.3 1.6 0.2 0.6
50—64 years 0.7 0.5 0.4 0.1 50 ; . 2
7
6 8 10 ¢ 0 g
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Figure 3: Follow-up functional status, biomarker testing, and cardiac imaging in patients at least 90 days since onset of myocarditis after mRNA COVID-19
vaccination

www thelancet.com/child-adolescent Published online September 21, 2022

Associated with mRNA COVID-19 vaccines
e  Usually within a week after vaccination, most often after dose 2
¢ Highest rate among males ages 12—-29 years
e Typically mild, with most patients recovered or recovering 90 days after symptom onset


Presenter Notes
Presentation Notes
Significance of late gadolinium uptake (especially absent wall movement abnormalities or edema) remains unclear


Safety of mRNA COVID-19 vaccines during pregnancy

Vaccinated Unvaccinated Odds Ratio
Study Events Total Events Total GLMM, Random, 395% C|
Lipkind, 2021 493 10064 2821 3E01E 0,68 [0.62; 0.78]
Blakeway, 2021 g 133 38 399 0,69 [0,32: 147]
Goldshiein, 2021 77T 1387 85 1427 0,93 [0.68; 1.27]
Raottenstreich, 2021 20 T2 30 1063 1.00 [0.56; 1,77]
UKHSA, 2021 1E12 24759 19716 329158 1.02[1.04; 1.15]
Theiler, 2021 13 140 159 1882 1,10 [0,67; 1,28]
Total (95% €I 7105 369024 0,80 [0,73; 1,00]

Helerogeneity: Tau® = 0,0335; Chi* = 157,02, df = 5 (P < 0.01); IF = 97%

(k)

Vaccinated Unvaccinated Ddds Ratio
Study Events Total Events Total Weight Pete, Random, 95% CI
Blakewsay, 2021 2 133 13 389 19,0% 0,53 [0.16; 1,73)]
Ratlenstraich, 2021 20 T2 30 1063 B1.0% 1.00 [0.56; 1.77]
Total (95% C) B45 1462 100,0% 0,88 [0.53; 1.48]

Helarogenalty: Tau® = 0; Chi* = 0.80, df = 1 (P = 0.34); [° = 0%

fc)

Vaccinated Unvaccinated Ddds Ratio
Study Events Total Events  Total Welght Peto, Random, 85% CI
Blakeway, 2021 o 133 12 388 241% 0,26 [0,07; 0.96)]
UKHSA, 2021 423 24758 5T2T 329158 54.5% 0,98 [0.89; 1.08)]
Theiler, 2021 3 140 25 1882 214% 1,78 041, 7.71]
Total (95% C[) 25032 331419 100,0% 0,81 [0,34; 1,92]

Heterogeneity: Tau® = 0,3644; Chi® = 481, of = 2 (P = 0,10, [ = 57%

Peto, Random, 95% C|

» Random, 95% C|

:

Qdds Ratio Odds Ratio
Study TE SE Weight IV, Random, 95% Cl IV, Random, 952 CI
Magnus, 2021  -0.08 0.0977 16.8% 0.91[0.75; 1.10] -

Kharbanda, 2021 0.02 0.0300 83.2% 1.02[0.96; 1.08]

Total (95% CI) 100.0%  1.00 [0.92; 1.09]

Heterogeneity: Taw® = D.0013; Chi = 1.25, di= 1 (P=0.26); F=20% | I I
0.8 1 1.25

Fig. 6 Forest plot of studies reporting miscarriage rate and accounting for time-varying confounding.
——

ATURE COMMUNICATIONS | (2022)324¥4 |

Fig. 5 Forest plot of studies reporting on preterm birth rate prior to 37 weeks' (a), 34 weeks' (b) and 32 weeks' (c) gestation.

= No increase in odds of preterm birth or spontaneous abortion

=  Adverse events consistent with among non-pregnant people (Moro et al, Obstet & Gynecol (2022))




Summary



Summary

= Adverse events reported after primary series COVID-19
vaccination generally consistent with observations of

preauthorization clinical trials

= Adverse events after booster dose COVID-19 vaccination
consistent with primary series vaccination

* Adverse events after bivalent booster mRNA vaccination consistent with

observations after monovalent booster

= Vaccination errors commonly reported among children ages 6

months — 11 years



Summary (cont'd)

Anaphylaxis after mRNA COVID-19 vaccines comparable to other vaccines
TTS observed after Ad26.COV2.S vaccine
* mRNA COVID-19 vaccines preferentially recommended

Myocarditis most frequent among males ages 12—-29 years after dose 2;

usually mild and most recover by 90 days after symptom onset

No increased odds of preterm birth or spontaneous abortion observed

among vaccinated pregnant women



Questions?

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent
the official position of the Centers for Disease Control and Prevention.




Extra slides



Signs and symptoms among serious reports to VAERS after primary
series COVID-19 vaccination among adults (ages 18+ years)

Both mRMA vaccines BNT162b2 vaccine mRNA-1273 vaccine
(n=340522)" (n=164 669) (n=175816)

Signs or symptoms most frequently reported, serioust

Total 27023 14183 12839
Dyspnoea 4175 (15-4%) 2210 (15-6%) 1965 (15-3%)
Deathf§ 3802 (141%) 1753 (12-4%) 2039 (15-9%)
Pyrexia 2986 (11.0%) 14649 (10-4%) 1517 (11-8%)
Fatigue 2608 (9-7%) 1395 (9-8%) 1213 (9-4%)
Headache 2567 (9-5%) 1360 (9-6%) 1207 (9-4%)
Chest pain 2300 (8-5%) 1310 (9-2%) 990 (7-7%)
Mausea 2228 (8-2%) 1160 (8-2%) 1068 (E3%)
Pain 2222 (8-2%) 1195 (8-4%) 1027 (8-0%)
Asthenia 2194 (8-1%) 1084 (7-6%) 1110 (8-6%)
Dizziness 2069 (7-7%) 1111 (7-8%) 958 (7-5%)

www.thelancet.com/infection Vol22 June 2022



Safety of primary series COVID-19 vaccination
among adults (ages 218 years)

Both mRNA vaccines (n=4471%) BNT162b2 vaccine (n=2086) mRNA-1273 vaccine (n=2385)
u >8 1% of re po rted n (%) Reports per million n (%) Reports per million n (%) Reports per million
doses administeredt doses administeredt doses administeredt
deaths among Sex
Female 1906 (42-6%) 12:2 918 (44-0%) 10-6 988 (41-4%) 142
people ages 260 Male 2485 (55-6%) 185 1116 (53-5%) 151 1369 (57-4%) 26
Unknown¥ 80 (1-8%) - 52 (2:5%) - 28 (1-2%)
Ve ars Age, years
16-17 6 (0-1%) 11 6 (0-3%) 11 - .
= Causes of death 18-29 51 (1-1%) 13 27 (13%) 11 24 (1.0%) 16
. . 3039 94 (2-1%) 2.4 50 (2-4%) 22 44 (1-8%) 28
consistent with all- 4049 1513.4%) 18 743.5%) 12 77G2%) 46
I.t f 50-59 328 (7-3%) 69 132 (6:3%) 5.0 196 (8-2%) 93
cause morality Tor " 60.69 765 (17-1%) 144 354 (17-0%) 13.0 411 (17-2%) 160
. 7079 1117 (25:0% 285 496 (23-8% 25.9 621(26:0% 31.0
the corresponding o0 (38 oo
80-89 1128 (25-2%) 754 529 (25-4%) 721 599 (251%) 786
a ge gro u p \ =90 637 (14-2%) 2077 302 (14-5%) 1881 335 (14-0%) 2293
Unknown¥ 194 (4-3%) - 116 (5-6%) - 78(3:3%) -
Includes reports made and vaccines administered from Dec 14, 2020, to June 14, 2021. VAERS=Vaccine Adverse Event Reporting System.*Of 4496 deaths, 25 were excluded
as they could not be confirmed or were duplicate reports upon review. TDoses of vaccine administered in the study period were used for denominators in each age group;
does not include doses administered in Texas because data for Texas were reported to the US Centers for Disease Control and Prevention in aggregate. £Reporting rates not
shown for unknown categories because of unreliable dose denominators.
Table 3: Frequency and rates of death reported to VAERS by recipients of mRNA COVID-19 vaccines, by sex and age group
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Safety of primary

series COVID-19 |,
vaccination among ﬁ
adults (ages 218
years) (cont’d)

E Mild [ Moderate [ Severe

BNT162b2 vaccine dose 1

100
90
80
704
60
50
40
30
20
10

0

BNT162b2 vaccine dose 2

mRMA-1273 vaccine dose 1

100+
90
20
70
60
50
40
30
20
10

[

mRNA-1273 vaccine dose 2

)

L L L, O I O
\(123456/0123456701234567012345670123456701234567

e e e
Injection-site Fatigue Myalgia Chills
pain

Headache Joint pain

Days since last dose

LWL O
70123456701234567012345670123456701234567

S e | S | N —
Injection-site Fatigue Headache Myalgia Chills
pain
—

Joint pain
Days since last dose
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= Adverse reactions transient (often resolve within first 3—4 days after vaccination)

= Slightly more frequent reporting of adverse events

After dose 2
After mRNA-1273




Safety of heterologous booster dose COVID-19 vaccination
among adults (ages 218 years)

TAELE 1. Adjusted odds ratios® and 95% Cl for reactions and health impacts following homologous or heteroloegous COVID-19 vaccine booster
dose among adults aged =18 years, by primary vaccination series and booster vaccine product received (N = 721,562) — United States,
September 22, 2021-February 6, 2022

ReactionT (%)
Primary series/Booster vaccine (no.) No. of booster doses (%) Any injection site reaction Any systemic reaction Any health impact
Meoderna® (n = 327, 464)
Moderna 307,998 (94.1) 718 644 236
Pfizer-BioNTech 19,222(5.9) da Pl £e 22
a0R (95% CI) — 0.70 (0.68-0.73)Y 0.85 (0.82-0.88)" 0.81 (0.78-0.84)Y
Pfizer-BioMNTech® (n = 349,545)
Pfizer-BioMTech 332,588(95.1) 4.3 584 1591
Maoderna 16,725 (4.8) F-ivird 225 395
aOR (95% C) — 241 (2.30-2.53)1 2324 (2.14-2331 2.06(1.99-2.13)1
Janssen®* (n =44,553)
Janssen 7656 (17.2) 523 56.2 16.6
Maoderna 23,310(52.3) - £5.9 cR2 19.0 ~
OR {95% CI) — 1.76 (1.67-1.86)1 1.08(1.03-1.14 1.18(1.10-1.26)
Pfizer-BioMTech 13,587 (30.5) 62.0 566 16.8
OR (95% CI) — 149 (1411571 1.01 (0.96-1.07) 1.01 (0.94-1.09)

MMWR / February 18,2022 / Vol.71 / No.7

» Adverse reactions and/or health impacts generally less frequent after homologous mRNA COVID-
19 booster vaccine than dose 2



Safety of primary series BNT162b2 COVID-19
vaccination among ages 12-17 years (cont’d)

% of v-safe enrollees reporting reaction or health impact®
Age 16-17 yrs, dose (no.) Age 12-15 yrs, dose (no.)
Event Dose 1 (66,350) ﬁ)os-e 2 I41,04ﬂ“ Dose 1 (62,709) ﬁ)use 2(38,81 }'“
Any injection site reaction 62.7 64.4 63.9 62.4
Any systemic reaction 55.7 69.9 48.9 63.4
11.0 28.6 10.6 25.4

Any health impact
MMWR / August 6,2021 / Vol.70 / No.31

Adverse reactions and health impacts generally more frequent after dose 2

Slightly more frequent among ages 16—17 years




Safety of homologous booster BNT162b2 COVID-19
vaccination among ages 12-17 years (cont’d)

Reported event MNo. (%) reporting Reported event Nao. (%) reporting
Monserious VAERS reports Serious VAERS reports5?
Symptom, sign, diagnostic result, or condition 837 (100.0) Clinical impression 77 (100.0)

(MedDRA PT*) Myocarditis 47 (61.0)
Product storage error 123 (14.7) Insufficient data to make a clinical impression 10(13.00
Dizziness 100 {11.9) Appendicitis 3(39)
Syncope 87 (12.0) Acute embolic stroke 2(286)
Fever 75 (9.0 Anaphylaxis or allergic reaction 2(28)
Mo adverse event® 70 (8.4) Tachycardia 2(28)
Headache 69 (8.2) Acute pan_creatrtls_ ) o 1(1.3)
Inappropriate schedule of product administration 56 [6.7) E:a_ce_rbatloniof existing genetic disorder 101.3)
Fati Guillain-Barré syndrome 1(1.3)

atigue 55 [6.6) .

Immune thrombocytopenia 1(1.3)

Mausea 52 (6.2) L .
Pai 52(6.2) Inje_ctlmj site pain 1(1.3)

amn o Pericardial effusion 1(1.3)
E:!:nll_ed pmdu-_:t administered 40 [4.8) Rhabdomyolysis 1013)
Pain in E}_rtremlty 40 (4.8) Severe headache 1(1.3)
Chest pain 3947 Side effect of prescription medication 1(1.3)
Underdose 3947 Spontanecus tension pneumothorax 1(1.3)
Vomiting 39 (4.7 Transverse myelitis 1(1.3)

= Most reports to VAERS (92%) non-serious; consistent with after primary series

= Most serious reports of myocarditis
* 32 met case definition; all 27 hospitalized patients recovered or were recovering


Presenter Notes
Presentation Notes
Estimated reporting rate of myopericarditis after homologous booster dose among adolescent males 11.4 per 1 million doses administered



Safety of primary series mRNA COVID-19 vaccination
among ages 5—-11 years

TABLE 2 Reactions Reported for Children Ages 5 to 11y (N = 48 795) Who Completed at Least 1 v-safe Health Check-in Survey on Days 0 to 7 After
Receiving Pfizer BioNTech COVID-19 Vaccine in the United States From November 3 to February 27, 2022

% of wsafe Enrollees Reporting Reaction or Health Impact

Dose 1 (48 795) Dose 2 (33 416)
4 ) 4
Event Days 0—7°|Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7| Days D—Tﬂnay 0 Day 1 Day 2 Day & Day 4 Day 5 Day 6 Day 7
Any injection site reaction b4.9 432 H81 270 W8 53 32 20 15 434 B27 334 138 59 32 21 17
Any systemic reaction 35.3 142 262 172 115 88 75 BB B35 115 404 219 118 789 62 52 53
Any health impact 114 20 61 45 35 29 27 2b 23 18 19 61 289 21 19 18 18

Adverse reactions or health impacts generally transient, resolving in a week or earlier



Safety of primary series mRNA COVID-19 vaccination
among ages 5-11 years

TABLE 3 Most Frequently Reported 3olicited Reactions Reported for Children Ages 5 to 11 y Who Completed at Least 1 v-safe Health Check-in Survey
on days 0to 7 After Receiving BNT-162b2 COVID-19 (N = 48795) in the United States From November 3 to February 27, 2022

% of v-3afe Enrollees Reporting Reaction®

Dose 1 (48795) Dose 2 (38416)

/ Mild Moderate | Severe Tatal { Mild Moderate Severe Tatal
Injection site pain 420 102 05 o2y 409 1534 07 ab.0
Fatigue 121 7.3 1.0 204 13.7 105 16 287
Headache a9 4.8 0.7 14.4 11.2 (] 1.0 19.7
Myalgia 4.4 29 0.4 7.7 2.6 4.5 0.4 10.6
Chills 24 1.5 02 4.2 38 248 0.4 6.9
Fever” \_15 03 J/ 08 3.2 \ 25 16 J 09 5.1

PEDIATRICS Volume 150, number 2, August 2022:22022057313

Adverse reactions slightly more frequent after dose 2

*  Mostly mild to moderate in intensity

*  Frequency lower than among older age groups (e.g., ages 12—-17 years)




Safety of primary series mRNA COVID-19 vaccination
among ages 6 months — 5 years

TABLE 1. Adverse reactions and health impacts reported for children aged 6 months-5 years® (N = 23,266) who received Pfizer-BioMTech or
Moderna COVID-19 vaccine — United States, June 18-August 21, 2022

Vaccine, age group, % reporting reaction or health impacts after vaccination

Pfizer-BioNTech (N =8,541) Moderna (N=14,725)
6 mos—2 yrs 3-4yrs 6 mos—2 yrs 3-5yrs
(n=4,749) {n=3,792) (n=8,338) (n=46,387)
Dose 1 Dose 2 Dose 1 Dose 2 Dose 1 Dose 2 Dose 1 Dose2
Event (4,749) (2,467 (3,792) (2,060) (8,338) (4,288) (6,387) (3,549)
Any injection site reaction 15.0 18.3 28.4 26.5 19.2 26.7 324 47.1
[.H.n]l' systemic reaction 55.8 47.1 32.2 9.2 55.7 58.2 345 49.9 ]
Amy health impact 10.3 7.5 9.3 7.4 9.8 11.6 10.8 159
MMWR / September3,2022 / Vol.71 / No.35

Systemic reactions more frequent among ages 6 months — 2 years
e Consistent with preauthorization clinical trials

¢ Common after childhood vaccination in general


Presenter Notes
Presentation Notes
Total doses administered during analytic period ~ 1 million doses administered

Overall proportion of patients reporting systemic reactions (56-58%) less than ages 12-17 years (~80%)


Adverse events not specific to pregnancy after
COVID-19 vaccination

Table 3. Most Common MedDRA (Medical Dictionary for Regulatory Activities) Codes After Primary Series
and Booster Doses of Coronavirus Disease 2019 (COVID-19) Vaccination in Pregnant People
Among Non-Pregnancy-Specific Reports (n=156), Vaccine Adverse Event Reporting System,
September 22, 2021-March 24, 2022*

Primary Series COVID-19 Booster Doses in Pregnant People
Vaccination

Adverse Reports in Pregnant People All Vaccine Brands  Pfizer-BioNTech Vaccine  Moderna Vaccine
Event (N=1,995)" (n=207) (n=106) (n=101)
Headache 392 (19.7) 42 20.3) 26 (24.5) TE (15.8)
Fatigue 377 (18.9) 2 (15.5) 20 (18.9) 2(11.9)
Pyrexia 321 (16.1) 3 (15.9) TB (17.0) '[5('[4,9)
Fain 317 (15.9) 5(12.1) 5(14.2) 10 (9.9)
Chills 311 (15.6) 26(12 6) T6 (15.1) 10 (9.9)
Nausea 277 (13.9) 24 (11.6) T4 (13.2) 10 (9.9)
Fain in 262 (13.1) 19(9.2) 3012.3) 6 (5.9)

extremity
Dizziness 224 (11.2) 17 (8.2) 11 (10.4) 6 (5.9)
Injection site 173 (8.7) 17 (8.2) 9 (8.5) 8 (7.9)

pain
Vomiting 164 (8.2) 16 (7.7) 6 (5.7) 10 (9.9)

COVID-19, coronavirus disease 2019.

Data are n (%a).

* Adverse events are not mutually exclusive; percentages of adverse events do not constitute reporting rates.

f Reports after primary series of COVID-19 vaccination (Pfizer—BioNTech and Moderna combined) in pregnant people who reported to the
Vaccine Adverse Event Reporting System, September 22, 2021-March 9, 2022.22
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