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Objectives

1. Recognize how safety is prioritized in the vaccine development and
approval process.

2. ldentify the differences between vaccine safety surveillance systems in
the U.S. and how they collaborate to assess potential safety signals.

3. Review historical examples of how vaccine surveillance systems have
successfully identified and responded to safety concerns.
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Comparison of 20t Century Annual Morbidity and Current Morbidity:
Vaccine-Preventable Diseases

20th Century 2021 Percent
Disease Annual Morbidityt Reported Cases 11 Decrease
Smallpox 29,005 0 100%
Diphtheria 21,053 0 100%
Measles 930,217 9 > 99%
Mumps 162,344 157 > 99%
Pertussis 200,752 1,609 > 99%
Polio (paralytic) 16,316 0 100%
Rubella 47,745 3 > 99%
Congenital Rubella Syndrome 152 0 100%
Tetanus 580 19 97%
Haemophilus influenzae 20,000 15* > 99%

t JAMA. 2007;298(18):2155-2163
tt Centers for Disease Control and Prevention. National Motifiable Diseases Surveillance System, Weekly Tables of Infectious Disease Data.
Atlanta, GA. CDC Division of Health Informatics and Surveillance. Available at: Weekly statistics from the Mational Motifiable Diseases
Surveillance Systern (MNDSS). (cdc.gov). Accessed on January 5, 2022; for diphtheria, case count as reported by CDC Program.

* Haemophilus influenzae type b (Hib) < 5 years of age. An additional 7 cases of Hib are estimated to have occurred among the 157
notifications of Haemophilus influenzae (< 5 years of age) with unknown serotype. -
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Historical Comparisons of Vaccine-Preventable Disease Morbidity in the U.5.
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| PERSPECTIVE |

Faith in vaccines falls 10 percentage
points in US poll /
Januan/ 16, 2050 <=——— Ppriogr to COVID!

‘ 0 ADD TOPIC TO EMAIL ALERTS ‘

The percentage of Americans who feel strongly that parents should
get their children vaccinated has dropped by 10 percentage points

since 2001, according to a Gallup poll. The poll showed that only 45%
of Americans believe vaccines do not cause autism in children.

Sharon Nachman

https://iwww.healio.com/news/pediatrics/20200116/faith-in-vaccines-falls-10-percentage-points-in-us-poll



Vaccine Confidence: A Growing Challenge

50-60% of
Americans
have concerns
about vaccine

safety.
g MAMIMIA TR




HESITANCY

ACCEPT
ALL
‘I don’t trust
vaccines”
“f rE'ﬂd}fH ”OK; | guess “Idon’t know” HNDJ, I'm not sure
I'll vaccinate”  “] hgve doubts” this is right for
my child/for me”



World Health

Orga nization
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Vaccine Hesitancy

Ten threats to global health in 2019
T W————— .. e Y



QSIGNIN g NPR SHOP m

NEWS A CULTURE J Music ) PODCASTS & SHOWS Q SEARCH

OY
~A Shots HEALTH NEWS FROM NPR

PUBLIC HEALTH

Disneyland Measles Outbreak Hits 59
Cases And Counting

January 22, 2015 - 12:24 PM ET

~ LISA ALIFERIS FROM KQE D

SM

heolfh Life, But Better Fitness Food Sleep Mindfulness Relationships

Polio makes a comeback in the Philippit
years after the country was declared fre

the disease

@ By Katie Hunt, CNN
P Updated 11:46 AM EDT, Thu September 19, 2019

Ehe New York Times

First Polio Case in Nearly a Decade Is
Detected in New York State

A man who lives in Rockland County was infected by someone
who received the oral polio vaccine, which is no longer used in the
United States, officials said.

% Give this article

This 1964 microscope image shows damage from the polio virus to human spinal cord
tissue. CDC, via Associated Press

HINNESOTA

AP Center for Infectious Disease Research and Policy

sective Infectious Disease Topics Antimicrobial Stewardship Ongoing Programs

COVID-19 Flu Vaccines Roadmap MERS-CoV  Chronic Wasting Disease

as cases hit 1,234 as Brooklyn outbreak
r

= Reporter | CIDRAP News | Sep 03, 2019
f Share W Tweet  in Linkedin Email Print & PDF

‘or Dizease Control and Prevention
) new measles infections, raising

134 cases in 31 states. : "
e has been affected since the CDC's ¥ —_—
number of active outbreaks has i

ir, down from six noted last week.
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>n children to be vaccinated
it polio in Africa after outbreak
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2,2022 at 7:41am. ET
T MarketWatch March 22, 2022 n
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What does “Safe” Mean?

It Does Not an “Zero” Risk

Pathogen Vaccine
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The Journey of a
Vaccine:
From Development to

Public Availability




The FDA
must license
a vaccine
before it can

be used In
the U.S.




Vaccine Development - Traditional Timeline

Traditional timeline

10-15 years

Exploratory Preclinical Clinical Trials FDA Revnew Manufactuing
and Approval

Phase| Phase |l Phase |lI

IND submitted

https://www.flickr.com/photos/usgao/49948301848



‘ Ve : l.ifhe Cycle
wmeror 1 FDA-
| Approved

Vaccine
POtentiUI safety

‘ continues with

: CDC + FDA
N eW + safety

monitoring

Vaccines

https: //www.cdc.gov/vaccines/basics/how-developed-approved.html



Comparing Vaccine Randomized Controlled Trials

Rotashield Live, attenuated  Rotavirus Placebo (tissue culture medium)-
controlled trial

Daptacel Combination Diphtheria, Tetanus, Pertussis DT vaccine placebo-controlled trial

Gardasil Subunit HPV Saline or Aluminum Hydroxyphosphate
Sulfate placebo-controlled trial

Rotarix Live, attenuated Rotavirus Placebo-controlled trial

Prevnar 13 - pediatric ~ Inactivated Pneumococcal Disease Saline placebo-controlled trial

Spikevax (Moderna) mMRNA COVID-19 Saline placebo-controlled trial
Comirnaty (Pfizer) mRNA COVID-19 Saline placebo-controlled trial

Jcovden (J&J) Viral Vector COVID-19 Saline placebo-controlled trial

U.S. Food and Drug Administration. (2021). FDA Approval Information for Comirnaty (Pfizer-BioNTech). Retrieved from EDA website;
ClinicalTrials.gov. (2022). Study Results for Phase Il Trials of Moderna Spikevax.
Centers for Disease Control and Prevention (CDC). (2010). Rotavirus Vaccines: Rotashield and Rotarix Clinical Data.



https://www.fda.gov/

STRENGTHS & LIMITATIONS OF PHASE I-lll FDA APPROVAL PROCESS

STRENGTHS LIMITATIONS

= Stepwise safety and efficacy = (Can't detect very rare AEs
assessment = Can't detect very late or delayed AEs

= Rigorous .

Expensive and difficult

= Phase |l Randomized Controlled Trials

Decrease bias = Take a very long time

Better group equivalence = Pediatric populations and pregnant
True vaccine effects (both women often studied much later

efficacy and risks)
Powered to detect efficacy and

*AE = “adverse event” = any negative or untoward event
common adverse eventS following the administration of a vaccine. Includes true AEs

due to the vaccine and events that coincidentally follow vaccination



Delayed Side Effects?

In the history of all
vaccines licensed in the
U.S., no serious side
effects have been found
after 6-8 weeks



Finding
Rare
Events:
Rule of 3

\/
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Statistical shortcut: You can be 95%
confident that your sample size (N) can
detect events at a rate of 3/N or greater

Example:

Phase lll trial for Pfizer mRNA vaccine -
N =22,000 in vaccine arm

3/22,000 = .0136% = 1:7333

We can have 95% confidence that we detected any SAE
occurring at a rate > 1:7333

In addition, one must then statistically compare the event rate in the vaccine arm
with same event rate in the non-vaccine arm



Adverse Events Associated with Vaccination

Any
Influenza (Inactivated)
MMR

MMR
MMRV

RRV-TV (Rotashield)
RV1 and RV5 (Rotateq)

Anaphylaxis 1:1,000,000
G-B Syndrome 1-10 : million
ITP 1:40,000
Febrile Seizures 1:2,500
12-47 mos old 1:1,250
Intussusception 1:11,000
Intussusception 1: 100,000

Bohlke. Pediatrics 2003;112:815;
Mantadakis. J Pediatr 2010;156:623; Peter. Pediatrics 2002;110:e67;
Klein. Pediatrics 2010;126:e1ACIP Meeting. June 2013



POST-LICENSURE VACCINE SAFETY
MONITORING SYSTEMS IN THE U.S.



Question

Which of the following best describes the key difference between
VAERS and VSD?

A) Both systems rely on active data collection

B) VAERS is a passive reporting system, while VSD actively monitors
healthcare data

C) VSD focuses only on childhood vaccines, while VAERS covers all ages

D) VAERS is the only system that can establish causality between
vaccines and adverse events
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( CISA
(CDC)

7 participating medical
research centers

V-safe

VSD

(DC
15 Millio)n VAERS

(CDC & FDA)

Additional
research &

testing PRISM
(FDA)
190 Million



Vaccine Adverse
Event Reporting
System (VAERS)
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VAERS

*Used by the FDA and the CDC to collect

reports of adverse events that happen after
vaccination

*Passive reporting system: The system relies on
individuals and healthcare providers to send in
reports of adverse health events

following vaccination

Scientists monitor VAERS reports to

identify adverse events that need to be studied
further EARLY
*Reports of adverse events that are followed up on WARNING

with additional research:
*Unexpected events
Appear to happen more often than expected
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VAERS: Strengths & Limitations
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VAERS
(CDC & FDA)

STRENGTHS
 Anyone can submit reports to VAERS (wide net)

* Serves as an early warning/hypothesis-generating
system

LIMITATIONS

» Passive surveillance, doesn't capture all adverse
events, no true denominator

» There is no control group to compare rates in
vaccinated vs unvaccinated population

« Cannot determine causality, only can raise questions
 Reports may lack details or contain errors




UNITED STATES

How a CDC Database Is Fueling Global
Anti-Vaccination Sentiment

By Corbin Duncan April 6,2021 <  Share a °
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Tuesda Y, June 15, , 2021
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Misinformation and Confusion around VAERS




Qur Brains Are Hardwired
to Make Causal Inferences

“‘He was
“vaccinated, and
something
changed. My son

IS my science”

»
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“| have heard that
over 9,000 people
have died after the

COVID-19 vaccine...Is
this true?”

NO!

<a href="https://www.freepik.com/photos/glasses'>Glasses photo created by pch.vector - www.freepik.com</a>




Fromuvs. after...
whatisthe
difference?!
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DEADLY
CHOIGES

—— HOW THE ——
ANTI-VACCINE
MOVEMENT

THREATENS
— US ALL —

PAUL A. OFFIT, M.D.




On Any Given
Day in America

Every

540 new onset of seizures

160 seconds

2,200 heart attacks

39 seconds

2,500 blood clots (DVT)

35 seconds

2,200 stro keS 39 seconds

8,000 deaths 11 seconds


https://emedicine.medscape.com/article/1609294-overview
https://www.ncbi.nlm.nih.gov/books/NBK83160/
https://www.cdc.gov/blood-clots/toolkit/impact-of-blood-clots.html
https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000350
https://www.cdc.gov/nchs/fastats/deaths.htm
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Cumulative Count of U.S. Population with

at least One Dose of COVID-19 Vaccine

4M

Dec 20

109 M

American Heart Association. (2022). Heart Disease and Stroke Statistics—2022 Update: A Report From the American Heart Association. Retrieved from American Heart Association

Mar 21

183 M

Jun 21

244 M
21V

On Any Given
Day in America

Sep 21 Dec 21

256 M

260 M

Every

540 new onset of seizures

160 seconds

2,200 heart attacks

39 seconds

2,500 blood clots (DVT) ...

2,200 strokes

39 seconds

8,000 deaths

Mar 22

11 seconds

Jun 22



https://covid.cdc.gov/covid-data-tracker/

Overwhelming Majority of COVID VAERS
Reported Deaths are in Elderly (N=9763)*
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* The report of an adverse event to VAERS is not documentation that a vaccine caused the event. Data through 11/17/21

vaers.hhs.gov






Vaccinated Group Control Group




Active

/9 Surveillance

( CISA Vasafe
(CDC) (D0

7 participating medical

research centers n ﬂ
' BEST

(FDA) ¢

VSD
(CDC)
12 Million

VAERS
(CDC & FDA)

Additional
research &
fosting PRISM
(FDA) ¢
190 Million

od




Passive Surveillance Active Surveillance

.+ Unsolicited reports of adverse events [MRCERICEEESRUSH

sent to a central database or health
authority

* Variety of large databases

« “Captive” population (truer

* Inthe U.S., these are received and denominator)

entered into the Vaccine Adverse » Data are used to verify safety

Event Reporting System (VAERS) signals from VAERS or to detect
that is co-managed by FDA and CDC additional safety signals

* Done with VSD, PRISM, BEST,
and V-SAFE systems
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( CISA
(CDC)

7 participating medical
research centers

V-safe

VSD
(CDC)
12 Million

VAERS
(CDC & FDA)

Additional
research &

bustitg PRISM
(FDA)
190 Million
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https://www.cdc.gov/vaccine-safety-systems/vsd/index.html



Vaccinated Group Control Group




Evidence Hierarchy of Epidemiological Study Design

Evidence

Quality Causality

Analytic
Epldemlology

Descrlptlve

* Randomized Controlled Trials



JAMA | Original Investigation

Surveillance for Adverse Events After COVID-19 mRNA Vaccination

Micola P. Klein, MD, PhD: Ned Lewis, MPH: Knstin Goddard, MPH; Bruce Fireman, MA: Ousseny Zerbo, PhD; JAMA. doi:10.1001/jama 2021 15'“a
Kayla E. Hanson, MPH:; James G. Donahue, DVM, PhD:; Elyse O. Kharbanda, MD, MPH: Allison Naleway, PhD; ~ PuPlishedoniine September 3,

Table 1. Outcomes for Rapid Cycle Analysis of COVID-19 mRNA Vaccines

Exclude if COVID-19
Risk positive in the interval
Qutcomes interval, d Setting before vaccination, d®

arative analyses 1-21

Acute min Emergency department, inpatient NA

e = 11,845,128 doses of mMRNA vaccines in 6.2

Appendicitis Emergency department, inpatient NA

Bell palsy Emergency department, inpatient, 30 - - - - -
outpatien
Emergency department, inpatient I I l I | | I O n I n d IVI d u aI S
] cy de; , inpatient

Emergency department, inpatient
Emergency department, inpatient

Guillain-Barré syndrome Emergency department, inpatient

= No increased risk of any of the conditions except:

Emergency department, inpatient
iti itis Emergency depart , inpatient "= 0 n
Pulmonary embaolism Emergency department, inpatient - M yo Car d I tl S I n 1 2 - 2 9 y O (3 7X I n C re aS e)
Stroke - - -
Hemorrhagic Emergency department, inpatient

= === = Rare anaphylaxis (5-8 per million)

Emergency department, inpatient

Emergency department, inpatient

outpatient

Monitoring
period, d

Emergency department, inpatient

Anaphylaxis ) Emergency department, inpatient

Mul ternmﬂarnn Yy Emergency depart , inpatient
sy

fcataplexy Emergency department, inpatient,



////,,—-,;

( (C('Sé) V-safe

7 participa:\ing r;\edital (CDC)
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(CDC) VAERS (FDA)
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research &
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V-safe



V-safe: What is it?

» Voluntary CDC smart phone-based
monitoring fprogram for COVID-19
e

vaccine safety in the US
e Since its launch in December 2020:;

» 10.1M v-safe participants completed more
than 151M health surveys about their
experiences following COVID-19
vaccination

» v-safe data have been included in more
than 20 scientific publications

* New version of v-safe will launch later in
2023 - will allow users to share their post-
vaccination experiences with new
vaccines




V-safe Strengths & Limitation

STRENGTHS

* Anyone can enroll in v-safe

* Another way to quickly validate safety data from
clinical trials or identify potential safety issues

 Regular reminders to complete a survey help to
capture more safety data

« CDC can follow-up with participants and submit
VAERS reports, as needed

LIMITATIONS

» \/-safe data may not properly represent the post-
vaccination experiences of the entire population




Post-licensure
Rapid Immunization
Safety Monitoring
System (PRISM)




PRISM: What is it?

* The largest vaccine safety
surveillance system in the U.S., with
access to information for over 190

million people
» Uses a database of health insurance
s claims to identify and evaluate
possible safety issues for licensed

vaccines



PRISM: Strengths & Limitations

STRENGTHS
* Covers 190 million people

* PRISM uses a database of health insurance claims
to identify and evaluate possible safety issues for
licensed vaccine

LIMITATIONS
s * Lag in time for accessing the PRISM data

190 il  Medicare population is not as well represented in
PRISM

 May not be representative of those without
insurance coverage



The Biologics
Effectiveness and

Safety (BEST)
Initiative



BEST Initiative: What is it?

* Active system managed by the FDA

» Complement the VSD and v-safe for
sy conducting surveillance of adverse
events following vaccination

» Dataset includes large-scale claims
data, electronic health records (EHR),
and linked claims-EHR



BEST Initiative: Strengths & Limitations

BEST
(FDA)

STRENGTHS
* Near real-time analysis with available data

| , allowing for the comparison of
adverse events in those who did and did not receive a
vaccine (can compare vaccinated to unvaccinated)

» Ability to assess safety of vaccine in sub-populations
(ex. those with pre-existing conditions, pregnant
women)

LIMITATIONS

 May not be representative of those without insurance
coverage

» Cannot determine if an association between an
adverse event and vaccination is causal



Safety Monitoring System Populations

VAERS (CDC & FDA) General US Population, VA and DoD patient populations, NHSN acute 320M people
VAADERS care and LTCFs

DoD VAECS
CDC NHSN
V-safe (CDC) All COVID-19 and mpox vaccine recipients are eligible ~10M participants
VSD (CDC) Patients enrolled in any of the 9 VSD integrated health systems 12M patients
FDA-CMS Medicare recipients (90+% of 65 yoa in US, including 650K LTCF ~50M beneficiaries
residents) 6o+yoa
BEST & PRISM (FDA) Insured patients in BEST & PRISM sites ~190M patients
VA EHR & data warehouse Enrolled VA patients 6.4M veterans
DoD DMSS Active duty military (limited info on beneficiaries [ex family members 163M records
retirees])
Genesis HealthCare Long-term care facility residents ~35,000 long stay

(Brown U. & NIH-NIA) residents

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-12 /COVID-04-Shimabukuro-508. pdf



Clinical
Immunization
Safety
Assessment
Project (CISA)




CISA: What is it?

i * A national network of vaccine safety
Cay experts from the CDC, seven medical
research centers, and other partners

* The project addresses vaccine safety
issues, conducts high quality research,
and assesses complex clinical adverse
events following vaccination through
active surveillance



CISA: Strengths & Limitations

STRENGTHS

» Serves as a vaccine safety resource for U.S. health
(IsA care providers and assist CDC and its partners in
(0Q) evaluating emerging vaccine safety issues

i » Can implement prospective, multi-site clinical studies
W|ththl|mdreds of subjects and has the ability to recruit
controls

» Can assess vaccine safety in sub-populations

* Recelves detailed clinical data on patients and can
collect biological samples from patients

LIMITATIONS

 Small sample sizes limits CISA's ability to study rare
adverse events

* Clinical trials can be labor and resource intensive, and it
can be challenging to recruit and retain subjects



L (C('Sé) o V-safe

. 7 participating medical
research centers

VSD
(CDC)
12 Million

VAERS
(CDC & FDA)

Additional
research &

bustitg PRISM
(FDA)
190 Million



VﬂCCi“E-I’ElatEd Data T H E LAN C E T Articles
from Other Countries:
Exa m p I es Effectiveness of the Ad26.COV2.S vaccine in health-care

workers in South Africa (the Sisonke study): results from a
single-arm, open-label, phase 3B, implementation study

dabbor 1 Ll

ren
Summary
Background We aimed to assess the effectiveness of a single dose of the Ad26.COV2.S vaccine (Johnson & Johnson) in

health-care workers in South Africa during two waves of the South African COVID-19 epidemic.

pen-label, phase 3B implementation Sisonke study, health-care workers ag
i F122 v: ali s nationally. Participants i

Vaccine Efficacy or Effectiveness (VE) Against Variants
Vaccine Study type VE

Pfizer Post-EUA 90% against B.1.1.7 in Qata Sl 100% for severe/
75% against B.1.351 in oFICI@l critical disease

d ' oo J Pre-EUA 74%inUS. )
' - raae ° 660/2 :2 Brazil “ 73-82% for severe/critical
520 in S.Africaj disease in each country

SOUth Afrlca R Novavax Pre-EUA 96% against non-B.1.1.7 in UK
86% against B.1.1.7 in UK
Pre-EUA 51% against B.1.351 in S. Africa

AstraZeneca Pre-EUA 84% against non-B.1.1.7 in UK
75% against B.1.1.7 in UK
Pre-EUA % against B.1.351 in South Africa*

-




The NEW ENGLAND JOUENAL of MEDICINE

ORIGINAL ARTICLE

Safety of the BNT162b2 mRNA Covid-19

Vaccine in a Nationwide Setting

Noam Barda, M.D., Noa Dagan, M.D., Yatir Ben-Shlomo, B.Sc.,
Eldad Kepten, Ph.D., Jacob Waxman, M.D., Reut Ohana, M.Sc.,
Miguel A. Hernan, M.D., Marc Lipsitch, D.Phil., Isaac Kohane, M.D.,
Doron Netzer, M.D., Ben Y. Reis, Ph.D., and Ran D. Balicer, M.D.

https: //www.nejm.org/doi/full/10.1056/NEJMoa2110475#

Acute kidney injury
Anemia

Appendicitis
Arrhythmia

Arthritis or arthropathy
Bell’s palsy
Cerebrovascular accident
Deep-vein thrombosis
Herpes simplex infection
Herpes zoster infection
Intracranial hemorrhage
Lymphadenopathy
Lymphopenia
Myocardial infarction
Myocarditis
Neutropenia

Other thrombosis
Paresthesia

Pericarditis

Pulmonary embolism
Seizure

Syncope
Thrombocytopenia
Uveitis

Vertigo



Absolute Excess Risk of Various Adverse

Events after Vaccination or SARS-CoV-2 Infection
1]

M Risk difference per 100,000 persons who I Risk difference per 100,000 persons
received BNT162b2 mRNA Covid-19 vaccine infected with SARS-CoV-2
120 N = 884,823 in each group N = 173,106 in each group
- 166
160-

1404

125

120

No. of Events per 100,000 Persons




Question

Which vaccine was suspended after safety surveillance detected a
rare but serious adverse event related to intestinal blockage in
infants?

A) Measles, Mumps, and Rubella (MMR) vaccine
B) Rotavirus vaccine

C) Influenza vaccine

D) Hepatitis B vaccine



Let’s look at how these systems work together to
find and manage potential safety issues using the
Rotavirus disease and vaccine as an example




The face of rotavirus
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= 3 million cases / yr
410,000 physician visits
250,000 ED visits
70-100k hospitalizations
20-60 deaths
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VAERS identifies

Rotashield:

Timeline of Events

CDC uses CISA, VSD and other

sources to conduct a case-
series analysis, case-control

FDA - 15 cases of study, and retrospective cohort
dpproves Intussusception study - confirmed association in
Rotashield — CDC suspends 1:11,000 children. Vaccine
N=4,413 vaccine withdrawn from market.
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Finding
Rare
Events:
Rule of 3
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You can be 95% confident that
your sample size (N) can detect
events at a rate of 3/N or greater

Original Rotashield Example:

Cumulative incidence of Rotavirus hospitalization for
children up to 5 y.o. - 1:160

Phase lll trial for Rotashield vaccine - N=2,200 in
vaccinearm- 3 /2,200 = 0.136% = 1:733 (not enough
to detect the rare 1:11,000 risk of IS found later, but
much better than the 1:160 risk from the virus!)
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BACKGROUND

METHODS
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Rotavirus is a leading cause of childhood gastroenteritis and death worldwide.

Rotarix

We studied healthy infants approximately 6 to 12 weeks old who were randomly °
assigned to receive three oral doses of live pentavalent human-bovine (WC3 strain) 80’ OO O s u Je Cts
reassortant rotavirus vaccine containing human serotypes G1, G2, G3, G4, and P[8]

or placebo at 4-to-10-week intervals in a blinded fashion. Active surveillance was
used to identify subjects with serious adverse and other events.

RES|UILTS

The 34,035 infants in the vaccine group and 34,003

No additional

in the placebo group were

monitored for serious adverse events. Intussusception occurred in 12 vaccine re- . k f d
cipients and 15 placebo recipients within one year after the first dose including six r I s O u n
vaccine recipients and five placebo recipients within 42 days after any dose (relative

risk, 1.6; 95 percent confidence interval, 0.4 to 6.4). The vaccine reduced hospital-



Monitoring continued after
licensure due to ongoing

safety concerns. Data from (Cclgé)
other countries suggested 7 poridpatng medicl

sesesschanters

slight increased risk.

VSD
CDC initiated a cohort study (DC A
]gMillio)n A ~ VAERS

through VSD involving 0.5
million 15t doses and 1.27
million 2" doses of RV5.

(CDC & FDA)

RV5 ~ 1.5 additional I(Dll:{ ||)SA'31
intussusceptions per | 190 Million

100,00 1%t dose recipients.



Benefits and Risks: Summary of Estimates of
One Rotavirus Vaccinated Birth Cohort to age 5

]
el : Caused by | Prevented by T
DULERITES 1T Vaccination? | Vaccination SCEIME [
Birth Cohort!? 1 excess IS outcome
Hospitalization 45 53,444 1093:1
ED Visit 13 169,949 12,115: 1
Death 0.2 14 71:1

1. ~ 4.3 million infants in 2000 and 2007 birth cohorts followed over 5 yrs
2. Vaccine-associated intussusception Tate et al. Pediatrics Sept 2016



Examples of Assessing Safety Signals

Concern

Vaccine-associated
paralytic polio (VAPP)
& OPV

DVT from HPV
vaccination

Johnson & Johnson
COVID-19 vaccine &
VITT (rare form of blood clot)

mMRNA COVID-19
vaccines &
myo/pericarditis

How was it detected?

VAERS

VAERS
& VSD

VAERS & data
from Europe

Data from
Israel

Follow up assessment

VSD; Data from other countries
& PAHO; NIS; IOM review

VSD, Denmark, Sweden,
Canada: Cohort studies

Additional data out of Europe;
CISA; VSD; VA Data

VAERS; V-safe; CISA; VSD; Military
Health System & PCORnet data;
DoD; Data from other countries

Ass’n? [/ Action?

YES / YES

Transition from oral polio vaccine to
inactivated polio vaccinein U.S.

NO /NO

No change to vaccination schedules

YES / YES

Vaccine use limited and FDA eventually
rescinded EUA.

YES /

No change to vaccination schedules.
HOWEVER, an optional 8-week interval
between 15t & 2" dose was added to
recommendations.



Examples of Assessing Safety Signals

Concern How was it detected?

Use of thimerosal in NONE

vaccines & autism (Public Concern)

HPV vaccine & primary
ovarian insufficiency NONE
(POI) (Public Concern)

Pfizer’s bivalent

COVID-19 vaccine & VSD
stroke in 65+ yoa

Aluminum in NONE

vaccines & asthma (Public Concern)

Follow up assessment

VAERS; VSD; CISA; IOM; Data
from other countries

VAERS; CISA; VSD; Data from
other countries; WHO

VAERS; CMS & VA data; BEST;
Data from other countries

VSD; Data from other
countries

Ass’n? [/ Action?

NO / YES

Data doesn’t support association.
HOWEVER, thimerosal removed from
childhood vaccines in U.S.

NO / NO

Data doesn’t support association
between HPV vaccination & POI.

NO / NO

Data doesn’t support association
between Pfizer’s COVID-19 vaccination
and stroke in 65+ yoa.

/ YES

Majority of data doesn’t support
association, however this will continue to
be studied.



“I never breathe a sigh of
relief until the first 3 million
doses are out there.”

Dr. Maurice Hilleman
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