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Disclaimer

My comments are an informal communication and 
represent my own best judgment. These comments do 
not bind or obligate the US FDA.
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Outline

• Organizational chart
• FDA responsibilities during product lifecycle
• Vaccine and therapeutics pharmacovigilance

– Passive surveillance 
– Active surveillance 

• Population-based surveillance
• Observational studies

• Signal evaluation and risk management
• Examples
• Summary
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FDA Organization Chart

https://www.fda.gov/about-fda/fda-organization-charts/fda-overview-organization-chart 

https://www.fda.gov/about-fda/fda-organization-charts/fda-overview-organization-chart
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CBER Organization Chart

https://www.fda.gov/about-fda/fda-organization-charts/center-biologics-evaluation-and-research-organization-chart 

https://www.fda.gov/about-fda/fda-organization-charts/center-biologics-evaluation-and-research-organization-chart
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FDA Responsibilities During Product Lifecycle
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IND: Investigational New Drug Application
BLA: Biologics License Application
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FDA Product Safety Throughout the Life Cycle
• FDA ensures that products are safe for their intended use.
• Product safety activities occur throughout the life cycle

– Preclinical research (non-human) testing of candidate vaccines
– Early phase human studies through large phase III clinical trials
– Inspection of manufacturing facilities
– Monitoring of lot release
– Postmarketing adverse event surveillance
– Inspection of clinical sites for compliance with Good Clinical 

Practices

• Monitoring product safety is equally important during 
development and during the postmarketing period
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Why does FDA conduct postmarketing safety 
surveillance?

• Limitations of premarket safety database
– Clinical trials may not detect safety issues that arise when products 

are marketed to the general population (e.g., postmarketing 
surveillance may reveal interactions with comorbid conditions)

– Inclusion criteria may exclude groups within the general  population 
(e.g., pregnant women)

– Smaller sample sizes and observation periods limit reliable detection 
to the most common events with shorter latency to onset

– Unless a trial has a dedicated safety endpoint, inferences about 
safety are limited by concerns about post hoc analyses with multiple 
comparisons

• Postmarketing surveillance further characterizes the safety 
profile of licensed products
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Pharmacovigilance



Key Decisions in Pharmacovigilance Planning

Safety 
specification

Important identified risks

Important potential risks

Important missing 
information Routine 

pharmacovigilance 
potentially 

augmented by active 
surveillance

PMR
PMC

REMS

PMC: postmarketing commitment
PMR: postmarketing requirement
REMS: risk evaluation and mitigation strategies
ICH Guideline for Pharmacovigilance Planning E2E Nov 2004 (www.ich.org) International Council for Harmonization of Technical 
Requirements for Pharmaceuticals for Human Use
FDA Guidance for Industry: Postmarketing Studies and Clinical Trials — Implementation of Section 505(o)(3) of the Federal Food, Drug, 
and Cosmetic Act (April 2011)
FDA’s Application of Statutory Factors in Determining When a REMS is Necessary: Guidance for Industry (September 2016)

http://www.ich.org/
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Passive surveillance databases

FAERS: FDA Adverse Event Reporting 
System 



Shimabukuro T, Nguyen M, Martin D, DeStefano F.  Safety Monitoring in the Vaccine Adverse Event Reporting System (VAERS).  Vaccine doi :10.1016/j.vaccine.2015.07.035.
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CDC Wonder: 
Publicly available 
VAERS data 
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• How to Report:
 Online 

(www.fda.gov/medwatch)
 Download the form 

o Mail
o Fax 1–800–332–0178

• For questions about the form:
  1–800–332–1088

U.S. Food and Drug Administration. MedWatch: The FDA Safety Information and Adverse Event Reporting Program. Available at: 
https://www.fda.gov/Safety/MedWatch/default.htm

How to Report Adverse Events to FDA

Source: https://www.fda.gov/media/169322/download
Acknowledgement: Neha Gada, PharmD, BCPS, Cross Discipline Safety Advisor, Office of Surveillance and Epidemiology/CDER 

http://www.fda.gov/medwatch
https://www.fda.gov/Safety/MedWatch/default.htm
https://www.fda.gov/media/169322/download
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Postmarketing Adverse Events & FAERS Submission

Regulatory 
Requirements

MedWatch Manufacturer

Patients, consumer, and healthcare professionals

FDA

Voluntary Voluntary

~4% of all reports ~96% of all reports

Under 21 CFR 600.80, 
individual case safety reports 
must be submitted to FDA for:
• Expedited reports: Both 

serious* and unexpected† 
adverse events from all sources 
(domestic and foreign)

• Non-expedited reports: 
Domestic spontaneous adverse 
events that are:

-Serious and expected‡ 
-Non-serious and unexpected
-Non-serious and expected
-Quarterly for the first 3 years then 
annually 

*Serious adverse events are 
those that result in any of 
these outcomes: 
Death, 
Life-threatening adverse 
experience, 
Inpatient hospitalization –  
new or prolonged, 
Persistent/significant 
disability or incapacity, 
Congenital birth defect,  
Other serious
†Unexpected: not listed in 
product’s current labeling
‡ Expected: listed in product’s 
current labeling

FAERS: FDA Adverse Event Reporting System
CFR: Code of Federal Regulations

FAERS 
Database

• Data since 1969
 
• >26 million reports

Source: https://www.fda.gov/media/169322/download
Acknowledgement: Neha Gada, PharmD, BCPS, Cross Discipline Safety Advisor, Office of Surveillance and Epidemiology/CDER 

http://www.google.com/imgres?imgurl=http://www.ibiz-capsule.com/_banner-pic/database.gif&imgrefurl=http://www.ibiz-capsule.com/&usg=__sK-990INeow-EUvLpYtGk_4tZBw=&h=256&w=256&sz=29&hl=en&start=28&zoom=1&um=1&itbs=1&tbnid=hEfcWlu8DKMOAM:&tbnh=111&tbnw=111&prev=/search?q%3Ddatabase%26start%3D21%26um%3D1%26hl%3Den%26sa%3DN%26biw%3D1655%26bih%3D856%26ndsp%3D21%26tbm%3Disch&ei=VpYxTu2zKtLOgAeOnbX8DA
https://www.fda.gov/media/169322/download
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Passive Surveillance
• Continuous safety monitoring for licensed products
• Spontaneous adverse event reports
• Reporting regulations:

– Voluntary AE reporting for healthcare providers and the public
– Mandatory AE reporting for manufacturers (21 CFR 600.80)

• Expedited reporting of serious and unlabeled AEs in 15 days
Seriousness: death, hospitalization, life-threatening, disability, congenital 
anomaly, other medically important event
• Non-expedited reports
• Periodic safety reports

• Systems involved
– Vaccine Adverse Event Reporting System (VAERS); FDA Adverse Event 

Reporting System (FAERS) 
– Global pharmacovigilance, WHO Vigibase, public health agencies, 

other regulators



Shimabukuro T, Nguyen M, Martin D, DeStefano F.  Safety Monitoring in the Vaccine Adverse Event Reporting System (VAERS).  Vaccine doi :10.1016/j.vaccine.2015.07.035.

Adverse Event Following Immunization (AEFI)
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Strengths
– Rapidly detects potential safety 

problems
– Potential detection of rare adverse 

events
– Open-ended for hypothesis 

generation
–  Geographic diversity
–  Capability to monitor production 

lots

 Limitations
–  Missing and/or inaccurate data
–  Reported diagnoses are not verified
–  Under-reporting 
–  Reporting bias (stimulated 

reporting)
–  Absence of unvaccinated control 

group 
–  Inability to assess causation
–  Not likely to detect long latency 

events

Adverse Event Reporting Systems
• Passive surveillance of vaccines
• Nation’s early warning system for vaccine safety
• Pharmacovigilance databases accept all reports regardless of the plausibility 

of the product causing the event or  the clinical seriousness of the event
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• Sponsor distribution data provides context for AE reports
– Accounts for total amount distributed in US
– Lot-specific

• Interpret with caution
– Cannot calculate incidence
– Not all doses distributed were administered
– Does not include information on age groups (pediatric versus 

adult)

Role of Product Utilization Data
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Active surveillance and postmarketing studies

www.bestinitiative.org

FDA CBER Active Surveillance Program
Biologics Effectiveness and Safety Initiative
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Data Source* Database Type

Number of 
Patients 
Covered 

(Millions)

Time Period 
Covered

CMS- Medicare Claims 105 2005 - present
MarketScan Commercial and Medicare Supplemental Claims 254 1999 - 2019

MarketScan Medicaid Claims 48 1999 - 2019
Blue Health Intelligence Claims 33.6 2012 - present

Optum - Adjudicated Claims 66 1993 - present
Optum - Pre adjudicated Claims 22 2017 - present

HealthCore Claims 76 2006 - 2020
CVS Health Claims 26 2014 - 2020

OneFlorida Clinical Research Consortium - Medicaid Claims 6.7 2012 - present
OneFlorida Clinical Research Consortium  - EHR EHR 5.6 2012 – present

Optum EHR EHR 102 2007 - 2020
MedStar Health Research Institute EHR 6 2009 - present

PEDSnet EHR 6.2 2009 - present
IBM CED Linked EHR Claims 5.4 2000 - present

Optum Integrated Claims - EHR Linked EHR Claims 25 2007 - 2020
OneFlorida Clinical Research Consortium – Linked EHR Claims Linked EHR Claims 1.5 2012 - present

*Data lag varies for different databases, and it is approximately 3 months.  

BEST System Data Sources

CBER: Center for Biologics Evaluation and Research
BEST: Biologics Effectiveness and Safety System
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Vaccine Safety Datalink (VSD)

• The Vaccine Safety Datalink (VSD) is a collaborative project between CDC’s 
Immunization Safety Office and nine health care organizations. 

• Established in 1990
• Large linked database with data on vaccination and medical outcomes 
• Objectives of the VSD

– To conduct research on important vaccine safety questions in large populations
– To conduct vaccine safety studies that come from questions or concerns in the 

medical literature or from other vaccine safety systems, like VAERS
– To monitor possible adverse events when new vaccines are licensed or when there 

are new vaccine recommendations
– To provide information to committees who make recommendations for the nation

Vaccine Safety Datalink (VSD) | VSD | Monitoring | Ensuring Safety | Vaccine Safety | CDC

https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html
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• Medicare beneficiaries
– 43 million persons age >65 years
–   9 million persons age <65 with disability or end stage 

renal disease

• Near real-time surveillance
– Active surveillance for signal detection
– Conducted for Guillain Barré syndrome (GBS) after 

influenza vaccination
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Signal Evaluation and Risk Management



27https://www.fda.gov/media/130216/download 

https://www.fda.gov/media/130216/download
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Signal Evaluation

• Postmarket safety issue is defined broadly as information from one or 
multiple sources which suggests a new potentially causal association, or a 
new aspect of a known association…that is judged to be of sufficient 
likelihood to justify verificatory action.

• Medical officers and epidemiologists in CBER perform: 
• Individual case review and aggregate review
• Case series analysis 

– Unexpected clinical or demographic clustering 
– Is this event new for this product?
– Biologic plausibility of causal association
– “Positive re-challenge” reports
– Absence of alternative explanations (concomitant medications,   co- or pre-

morbid conditions)
– How do reporting rates compare with background rates?

• Aggregate data analysis, including disproportionality analyses
• Review data from other sources (literature, postmarketing studies)
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Data Mining
• Assess the proportion of reports with a specific vaccine –AE pair
• An elevated score does not mean there is a causal association between a 

product and event, although such an association might exist.  This graph 
shows adverse events, reported for a specific product, with high statistical 
scores, alerting staff that further investigation may be warranted.

• If data mining score is elevated, the product-AE pair is further evaluated.
– Unexpected and/or unlabeled?
– Confounding by indication?  
– Case series analysis 
or epidemiologic study
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Signal Evaluation and Risk Management
• Signals generally indicate the need for further investigation, which may 

or may not lead to the conclusion that the product caused the event. 
After a signal is identified it should be further assessed to determine 
whether it represents a potential risk and whether other action should 
be taken.

• Regulatory actions include:
– Communications
– Label changes
– Lot recalls
– Postmarketing requirement (PMR) studies under FDAAA to assess known 

serious risk; signals of serious risk; or identify an unexpected serious risk 
when available data indicates the potential for a serious risk

– Postmarketing commitment (PMC) studies agreed upon by FDA and 
applicant

– FDA may require sponsors to develop and comply with risk evaluation and 
mitigation strategies (REMS) to ensure benefits outweigh risks
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Signal Detection, Evaluation, and Verification
Sources of Safety Data

Pre-licensure Post-licensure

Clinical trials Spontaneous reporting (VAERS)

Large electronic healthcare database

Other (Literature, foreign regulatory agencies)
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Hypothesis generating

Signal 
Detection

Signal 
Evaluation Hypothesis Testing

Signal Verification

Regulatory Actions

Communications, 
Label Changes, 

Recalls, etc.

Verification 
Tools

Large electronic healthcare databases  
(Sentinel, CMS, etc.) 

Observational Studies

Clinical Trials
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Examples
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From: Association of Receipt of the Ad26.COV2.S COVID-19 Vaccine With Presumptive Guillain-Barré 
Syndrome, February-July 2021

JAMA. 2021;326(16):1606-1613. doi:10.1001/jama.2021.16496
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Updated Janssen COVID-19 Vaccine 
EUA Fact Sheets

• July 12, 2021: Authorized EUA Fact Sheets were 
updated to include new information about GBS

EUA Fact Sheet for Healthcare Providers Administering Vaccine (Vaccination Providers)
5 WARNINGS AND PRECAUTIONS 
Subsection ‘5.3 Guillain-Barré Syndrome’ including the following information was added: 
Reports of adverse events following use of the Janssen COVID-19 Vaccine under 
emergency use authorization suggest an increased risk of Guillain-Barré syndrome during 
the 42 days following vaccination. 
Section 6 OVERALL SAFETY SUMMARY and subsection 6.2 Post Authorization Experience 
were also updated with information about GBS. 
EUA Fact Sheet for Recipients and Caregivers
Section on “WHAT ARE THE RISKS OF THE JANSSEN COVID-19 VACCINE?” was updated to 
include information under a new subsection entitled “Guillain Barré syndrome”



36Selected Adverse Events Reported after COVID-19 Vaccination | CDC

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html
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V-safe After Vaccination Health Checker | CDC

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafe.html
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Pediatric Advisory Committee (PAC) meetings

Charter of the Pediatric Advisory Committee to the Food and Drug Administration | FDA

https://www.fda.gov/advisory-committees/pediatric-advisory-committee/charter-pediatric-advisory-committee-food-and-drug-administration
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Vaccines and Related Biological Products 
Advisory Committee (VRBPAC) meetings

Vaccines and Related Biological Products 
Advisory Committee | FDA

https://www.fda.gov/advisory-committees/blood-vaccines-and-other-biologics/vaccines-and-related-biological-products-advisory-committee
https://www.fda.gov/advisory-committees/blood-vaccines-and-other-biologics/vaccines-and-related-biological-products-advisory-committee
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Examples of Publications
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Example of a Protocol-Based Assessment in Sentinel, 
Leading to FDA Safety Communication and Label Change

RotaTeq label change:
“Cases of intussusception were
observed in temporal association 
within 21 days following the first dose 
of RotaTeq, with a clustering
of cases in the first 7 days. 
…Approximately 1 to 1.5 excess cases 
of intussusception occur per 100,000 
vaccinated US infants within 21 days 
following the first dose of RotaTeq. In 
the first year of life, the background 
rate of intussusception 
hospitalizations in the US has been 
estimated to be
approximately 34 per 100,000 
infants.”

“The risks of intussusception must be
considered in light of the demonstrated benefits
of rotavirus vaccination.”
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Potential Signals 2

FDA shares early safety signals or 
potential signals identified through 

FAERS

FAERS Public Dashboard 1

An interactive web-based tool that 
allows for the querying of FAERS 

data

Resources
1 https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-
adverse-event-reporting-system-faers-public-dashboard
2 https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/potential-
signals-serious-risksnew-safety-information-identified-fda-adverse-event-reporting-system 
3 https://www.fda.gov/drugs/drug-safety-and-availability/drug-safety-communications 
4 https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm 
  
  All accessed May 4, 2023

FDA: Drug Safety Information to the Public

Communications 3, 4

U.S. Prescribing information, Drug 
Safety Communications, and other 

communication tools

Source: https://www.fda.gov/media/169322/download
Acknowledgement: Neha Gada, PharmD, BCPS, Cross Discipline Safety Advisor, Office of Surveillance and Epidemiology/CDER 

https://www.fda.gov/media/169322/download
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Examples of Postmarketing Studies

• Postmarketing commitment (PMC) 
study

•  Fluarix Quadrivalent (Approval letter, 
December 14, 2012)

• Required postmarketing (PMR) safety study

• Comirnaty (Approval letter, August 23, 
2021)

“To establish a pregnancy registry to 
prospectively collect data on spontaneously-
reported exposures to Fluarix® Quadrivalent 
during pregnancy.” “Study C4591036, a prospective cohort study with at 

least 5 years of follow-up for potential long-term 
sequelae of myocarditis after vaccination (in 
collaboration with Pediatric Heart Network).”

Section 505(o) of the Federal Food, Drug, and Cosmetic Act 
(FDCA) authorizes FDA to require holders of approved drug and 
biological product applications to conduct postmarketing studies 
and clinical trials for certain purposes, if FDA makes certain 
findings required by the statute (section 505(o)(3)(A), 21 U.S.C. 
355(o)(3)(A)).
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Summary and Conclusions
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Summary

• Despite rigorous safety evaluation during premarket 
phases of clinical development, postmarketing safety 
monitoring is necessary due to limitations of clinical trials.

• Postmarketing surveillance includes many approaches 
including passive and active surveillance. 

• FDA may require postmarketing studies by manufacturers.
• New databases have expanded population-based 

surveillance capabilities 
• FDA and CDC share many vaccine surveillance activities.

• Our overall goal to ensure safe and effective products!
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