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FDA Vaccine Surveillance: Pre-licensure 
Pharmacovigilance Planning

“Safety throughout the lifecycle” approach for vaccines (pre- and post-licensure): 

 Manufacturer submits pharmacovigilance plans (PVP) of proposed 
post-licensure surveillance activities

– Submitted for BLA and for EUA

– Post-licensure commitment (PMC) – studies, registries for general safety 
concern

– Post-licensure requirement (PMR) – clinical study, epidemiological study, 
registries, etc. to verify a specific safety signal

– Routine pharmacovigilance – Passive surveillance (VAERS), review of safety 
literature, available studies, etc.
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FDA Vaccine Surveillance Programs: Post-Licensure 

1. Passive Surveillance of Vaccines

– Vaccine Adverse Event Reporting System (VAERS)

• Management shared by CDC and FDA

2. Active Surveillance Monitoring Program 

– FDA BEST

– FDA-CMS partnership



FDA Vaccine Surveillance Programs: Post-Licensure 

1. Passive Surveillance of Vaccines

– Vaccine Adverse Event Reporting System (VAERS)

• Management shared by CDC and FDA

2. Active Surveillance Monitoring Program 

– FDA BEST

– FDA-CMS partnership



Co-managed by 
CDC and FDA

Vaccine 
Adverse 
Event 
Reporting 
System

+ 

http://vaers.hhs.gov
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6

VAERS – FDA CBER Efforts

• CDC presentation covered VAERS so will provide summary of FDA efforts

• FDA and CDC have weekly and bi-weekly coordination meetings on VAERS 
and Pharmacovigilance activities between CBER OBE and OBE Division of 
Epidemiology (DE) and CDC Immunization Safety Office

• CBER DE Physicians will be reviewing the serious adverse event reports from 
VAERS for COVID-19 vaccines – review of individual reports, death reports, 
conduct aggregate analyses, case-series, etc.

• FDA will utilize statistical data-mining methods to detect disproportional 
reporting of specific vaccine-adverse event combinations to identify AEs that 
are more frequently reported
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FDA Vaccine– Legislative Authorization Active Surveillance 

Legislation, mandates and Current Surveillance

FDA Amendments Act of 2007:

 Directed FDA to develop an active risk identification and analysis system – 

such as Sentinel, and later BEST, and others and covers >100 million persons

Prescription Drug User Fee Act VI (2017)

 Discussion between FDA and Industry on Priority Areas - Renewed every 5 yrs

 Provides resources/funding for Sentinel, BEST,  real-world evidence, etc
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COVID-19 Vaccine Monitoring 
Data Considerations

• Rapid data access for near real time surveillance
• Large databases of tens of millions of patients for 

evaluating vaccine rare serious adverse events
• Data representing integrated care spectrum – outpatient, 

physician, inpatient, etc.
• High quality data to assess and confirm potential adverse 

events or safety concerns for COVID-19 vaccines
• Data with significant clinical detail or medical chart access



1. FDA Biologics Effectiveness and Safety (BEST) System 

– Several partners – Acumen, IBM Watson, IQVIA, OHDSI, 
HealthCore, Humana, Optum, Healthagen, Academic 
organizations

– Represents variety of healthcare settings – inpatient, 
emergency department, outpatient, etc.
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Data Sources Type Patients (millions) 

MarketScan Claims 254

Blue Health Intelligence Claims 33.6 

Optum Claims 70

HealthCore Claims 56 

Healthagen Claims 26

OneFlorida Clinical Research Consortium (Medicaid) Claims 6.7

Data lag: 1-12 months depending on data source

BEST Initiative Expansion 

CLAIMS Data Sources
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Data Sources Type Patients (millions) 

MedStar Health EHR 6

IBM Explorys EHR 90 

Regenstrief Institute Claims and EHR 20.2 

Columbia University EHR 6.6

University of Colorado EHR 17 

University of California San Francisco EHR 3.2 

PEDSnet Clinical Research Consortium EHR 6.2

Optum EHR EHR 105 

OneFlorida Clinical Research Consortium EHR 5.6 

OneFlorida Clinical Research Consortium Linked EHR-Claims 1.5

MarketScan Explorys Claims-EHR (CED) Linked EHR-Claims 5.5 

Optum Linked EHR-Claims 50

Data lag: 1-2 weeks to 4 months depend ing on data source

BEST Initiative Expansion 
EHR Data Sources



2. CMS (Center for Medicare & Medicaid Services)

 Federal Partners

• Ongoing FDA-CMS partnership on vaccine safety since 2002

• Data cover very large population of approximately 55 million 
elderly US beneficiaries >65yrs of age

• >92% of US elderly use Medicare so database represents the 
elderly population   and not a sample

• Represents variety of healthcare settings – inpatient, outpatient, 
etc.

• Consists of claims data with access to medical charts
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Limitations of Data Systems

• Not all claims and EHR data systems can be used to 
address a vaccine safety or effectiveness regulatory 
question

• Each data system has its limitations
– Populations, healthcare settings, clinical detail, necessary 

parameters, data lag, exposures and outcomes that are 
captured
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“Near real-time surveillance” or rapid-cycle analyses (RCA) 

 FDA plans on monitoring 10 -20 safety outcomes of interest 
to be determined based on:

– Pre-market review of sponsor safety data submitted to FDA 

– In coordination with federal partners, international regulatory 
partners and organizations,  academic experts, others

– Literature and regulatory experience with similar vaccines, novel 
vaccine platforms, and using other relevant data

– FDA plans on using CMS data for COVID-19 vaccine RCA – near real 
time with efforts

FDA COVID-19 vaccine safety surveillance planning



FDA Safety Surveillance of COVID-19 Vaccines : 
DRAFT Working list of possible  adverse event outcomes 
***Subject to change***

 Guillain-Barré syndrome

 Acute disseminated encephalomyelitis

 Transverse myelitis

 Encephalitis/myelitis/encephalomyelitis/ 
meningoencephalitis/meningitis/ 
encepholapathy

 Convulsions/seizures

 Stroke

 Narcolepsy and cataplexy

 Anaphylaxis

 Acute myocardial infarction

 Myocarditis/pericarditis

 Autoimmune disease

 Deaths

 Pregnancy and birth outcomes

 Other acute demyelinating diseases

 Non-anaphylactic allergic reactions

 Thrombocytopenia

 Disseminated intravascular coagulation

 Venous thromboembolism

 Arthritis and arthralgia/joint pain

 Kawasaki disease

 Multisystem Inflammatory Syndrome 
in Children

 Vaccine enhanced disease
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FDA Experience  with
Near Real Time Surveillance / RCA 

FDA and CMS - RCA

 Conduct “near real-time” surveillance for annual influenza 
vaccine and Guillain-Barre Syndrome(GBS) since 2007

 Support confirmation of CDC  rapid-cycle analyses of safety for 
seasonal influenza vaccine, Shingrix, and others

FDA Sentinel – Rapid Surveillance

 Near real-time, rapid surveillance in 2017-2018 seasonal 
influenza vaccine – evaluation of 6 health outcomes of interest
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FDA COVID-19 vaccine safety surveillance Plans 

 Epidemiological analyses

– Need capability to resolve potential safety signals 
identified from near real-time surveillance, TreeScan 
and other sources

– Rapid queries and small epidemiological studies 

– Larger self-controlled, cohort, comprehensive 
protocol-based studies
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 COVID-19 vaccine(s) – there may be limited information available at licensure 
on level and duration of effectiveness

 Manufacturers may conduct certain COVID-19 vaccine effectiveness post-
licensure studies

 FDA may conduct COVID-19 vaccine effectiveness studies

 General effectiveness studies – including subpopulations of interest

 Duration of protection studies

 Others

 FDA coordinating COVID-19 Vaccine Effectiveness efforts with the CDC NCIRD 
through monthly, bi-monthly meetings

COVID-19 Vaccine Effectiveness Surveillance 
Plans
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FDA-CMS-CDC Vaccine Effectiveness 
Experience

• Extensive experience with the data and methods needed to 
conduct vaccine effectiveness studies

• Produced several vaccine effectiveness and relative vaccine 
effectiveness studies for influenza and zoster vaccines

• Conducted duration of effectiveness analysis of Zostavax 
vaccine
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FDA-CMS Vaccine Effectiveness 
Experience

• Actively studying risk factors for COVID-19 and 
preparing to study safety and effectiveness of 
vaccines and biologics therapies

• More than 30 publications since 2012

• Results included in Congressional testimony
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CBER COVID-19 Vaccine Monitoring 
Transparency Considerations

• Master Protocols for Safety and Effectiveness 
outcomes

• Posting of draft protocols for public comment

• Posting of final protocols and final study reports 
on the BESTinitiative.org website
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US Government-wide Efforts 
COVID-19 Vaccine Monitoring
Large US Government Effort
FDA Coordinating its COVID-19 vaccine safety and effectiveness 
monitoring efforts with other government agencies:

• Centers for Disease Control (CDC)
• Centers for Medicare& Medicaid Services (CMS)
• Veterans Administration (VA)
• National Institutes of Health
• Department of Defense
• Indian Health Services
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US Government-wide Efforts 
COVID-19 Vaccine Monitoring (2) 
Large US Government Effort

• Weekly meetings between FDA and CDC, regular 
meetings with VA and CMS

• Planned sharing of protocols, discussion safety and 
effectiveness outcomes of interest

• Coordinated planning and conduct of surveillance 
activities such as near real time surveillance/ RCA 
between FDA, CDC, CMS, VA, and DOD
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Explaining Operation Warp Speed

What’s the goal?

Operation Warp Speed (OWS) aims to begin delivery of 300 million doses of a safe, 

effective vaccine for COVID-19 by January 2021, as part of a broader strategy to 

accelerate the development, manufacturing, and distribution of COVID-19 

vaccines, therapeutics, and diagnostics (collectively known as 

countermeasures).

How will the goal be accomplished?

By investing in and coordinating countermeasure development, OWS will allow 

countermeasures such as a vaccine to be delivered to patients more rapidly 

while adhering to standards for safety and efficacy.

Who’s working on Operation Warp Speed?

OWS is a partnership among components of the Department of Health and 

Human Services (HHS), including the Centers for Disease Control and Prevention 

(CDC), the Food and Drug Administration (FDA), the National Institutes of Health 

(NIH), and the Biomedical Advanced Research and Development Authority (BARDA), 

and the Department of Defense (DoD). OWS engages with private firms and other 

federal agencies, including the Department of Agriculture, the Department of 

Energy, and the Department of Veterans Affairs. It will coordinate existing HHS-

wide efforts, including the NIH’s Accelerating COVID-19 Therapeutic Interventions 

and Vaccines (ACTIV) partnership, NIH’s Rapid Acceleration of Diagnostics (RADx) 

initiative, and work by BARDA.

What’s the plan and what’s happened so far?

DEVELOPMENT: To accelerate development while maintaining standards for 

safety and efficacy, OWS has been selecting the most promising countermeasure 

candidates and providing coordinated government support.

Protocols for the demonstration of safety and efficacy are being aligned, 

which will allow these harmonized clinical trials to proceed more quickly, and 

the protocols for the trials will be overseen by the federal government (NIH), as 

opposed to traditional public-private partnerships, in which pharmaceutical 

companies decide on their own protocols. Rather than eliminating steps from 

traditional development timelines, steps will proceed simultaneously, such as 

starting manufacturing of vaccines and therapeutics at industrial scale well 

before the demonstration of efficacy and safety as happens normally. This 

increases the financial risk, but not the product risk.
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Select actions to support OWS vaccine and therapeutic development so far 

include:

• March 30: HHS announced $456 million in funds for Johnson & Johnson’s (Janssen) 

candidate vaccine. Phase 1 clinical trials began in Belgium on July 24th and in 

the U.S on July 27th.

• April 16: HHS made up to $483 million in support available for Moderna’s 

candidate vaccine, which began Phase 1 trials on March 16 and received a fast-

track designation from FDA. This agreement was expanded on July 26 to 

include an additional $472 million to support late-stage clinical 

development, including the expanded Phase 3 study of the company’s mRNA 

vaccine, which began on July 27th.

• May 21: HHS announced up to $1.2 billion in support for AstraZeneca’s 

candidate vaccine, developed in conjunction with the University of Oxford. 

The agreement is to make available at least 300 million doses of the vaccine 

for the United States, with the first doses delivered as early as October 2020 

and Phase 3 clinical studies beginning this summer with approximately 30,000 

volunteers in the United States.

• July 7: HHS announced $450 million in funds to support the large-scale 

manufacturing of Regeneron’s COVID-19 investigational anti-viral antibody 

treatment, REGN-COV2. This agreement is the first of a number of OWS awards 

to support potential therapeutics all the way through to manufacturing. 

As part of the manufacturing demonstration project, doses of the medicine 

will be packaged and ready to ship immediately if clinical trials are successful 

and FDA grants EUA or licensure.

• July 7: HHS announced $1.6 billion in funds to support the large-scale 

manufacturing of Novavax’s vaccine candidate. By funding Novavax’s 

manufacturing effort, the federal government will own the 100 million doses 

expected to result from the demonstration project.

• July 22: HHS announced up to $1.95 billion in funds to Pfizer for the large-

scale manufacturing and nationwide distribution of 100 million doses of 

their vaccine candidate. The federal government will own the 100 million 

doses of vaccine initially produced as a result of this agreement, and Pfizer 

will deliver the doses in the United States if the product successfully receives 

FDA EUA or licensure, as outlined in FDA guidance, after completing 

demonstration of safety and efficacy in a large Phase 3 clinical trial, which 

began July 27th.

• July 31: HHS announced approximately $2 billion in funds to support the 

advanced development, including clinical trials and large scale 

manufacturing, of Sanofi and GlaxoSmithKline’s (GSK) investigational 

adjuvanted vaccine. By funding the manufacturing effort, the federal 

government will own the approximately 100 million doses expected to result 

from the demonstration project. The adjuvanted vaccine doses could be used 

in clinical trials or, if the FDA authorizes use, as outlined in agency 

guidance, the doses would be distributed as part of a COVID-19 vaccination 

campaign.

• August 5: HHS announced approximately $1 billion in funds to support the 

large-scale manufacturing and delivery of Johnson & Johnson’s (Janssen) 

investigational vaccine candidate. Under the terms of the agreement, the U.S. 

Government will own the resulting

100 million doses of vaccine, and will have the option to acquire more. The 

company’s investigational vaccine relies on Janssen’s recombinant adenovirus 

technology, AdVac, a technology used to develop and manufacture Janssen’s 

Ebola vaccine with BARDA support; that vaccine received European Commission 

approval and was used in the Democratic Republic of the Congo (DRC) and 

Rwanda during the 2018-2020 Ebola outbreak that began in the DRC.
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• August 11: HHS announced up to $1.5 billion in funds to support the large-scale 

manufacturing and delivery of Moderna’s investigational vaccine candidate. 

Under the terms of the agreement, the U.S. Government will own the resulting 

100 million doses of vaccine, and will have the option to acquire more. The 

vaccine, called mRNA-1273, has been co-developed by Moderna and scientists from 

the National Institute of Allergy and Infectious Diseases (NIAID), part of the 

National Institutes of Health. NIAID has continued to support the vaccine’s 

development including nonclinical studies and clinical trials. Additionally, 

BARDA has supported phase 2/3 clinical trials, vaccine manufacturing scale up 

and other development activities for this vaccine. The Phase 3 clinical trial, 

which began July 27, is the first government-funded Phase 3 clinical trial for a 

COVID-19 vaccine in the United States.

As announced on May 15, the vaccine development plan is as follows, subject to 

change as work proceeds:

• Fourteen promising candidates have been chosen from the 100+ vaccine 

candidates currently in development—some of them already in clinical trials 

with U.S. government support.

• The 14 vaccine candidates are being narrowed down to about seven 

candidates, representing the most promising candidates from a range of 

technology options (nucleic acid, viral vector, protein subunit), which will 

go through further testing in early-stage clinical trials.

• Large-scale randomized trials for the demonstration of safety and efficacy 

will proceed for the most promising candidates.

MANUFACTURING: The federal government is making investments in the 

necessary manufacturing capacity at its own risk, giving firms the confidence 

to invest aggressively in development which will allow faster distribution of 

an eventual vaccine. Manufacturing capacity for selected candidates will be 

advanced while they are still in development, rather than scaled up after 

approval or authorization. Manufacturing capacity developed will be used for 

whatever vaccine is eventually successful, if possible given the nature of the 

successful product, regardless of which firms have developed the capacity.

Select actions to support OWS manufacturing efforts so far include:

• The May 21, April 16, and March 30 HHS agreements with AstraZeneca, Moderna, 

and Johnson & Johnson respectively include investments in manufacturing 

capabilities.

• June 1: HHS announced a task order with Emergent BioSolutions to advance 

domestic manufacturing capabilities and capacity for a potential COVID-19 

vaccine as well as therapeutics, worth approximately $628 million, using 

Emergent’s BARDA-supported Center for Innovation in Advanced Department 

and Manufacturing.

• July 27: HHS announced a task order with Texas A&M University and FUJIFILM 

to advance domestic manufacturing capabilities and capacity for a 

potential COVID-19 vaccine, worth approximately $265 million, using another 

BARDA-supported CIADM.

• August 4: Grand River Aseptic Manufacturing Inc., (GRAM) Grand Rapids, 

Michigan, was awarded a $160 million firm-fixed-price contract for domestic 

aseptic fill and finish manufacturing capacity for critical vaccines and 

therapeutics in response to the COVID-19 pandemic.
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DISTRIBUTION: Before the countermeasures are approved or authorized, the 

program will build the necessary plans and infrastructure for distribution.

HHS plans for a tiered approach to vaccine and therapeutic distribution, 

which will build on allocation methodology developed as part of pandemic 

flu planning and be adjusted based on experience from the COVID-19 response 

so far, data on the virus and its impact on populations and the performance 

of a given countermeasure, and the needs of the essential workforce. OWS 

will expand domestic manufacturing and supplies of specialized materials and 

resources, such as glass vials, that can be necessary for distribution. DoD’s 

involvement will enable faster distribution and administration than would 

have otherwise been possible.

Select actions to support OWS distribution efforts include:

• May 12: DoD and HHS announced a $138 million contract with ApiJect for 

more than 100 million prefilled syringes for distribution across the United 

States by year-end 2020, as well as the development of manufacturing 

capacity for the ultimate production goal of over 500 million prefilled 

syringes in 2021.

• June 9: HHS and DoD announced a joint effort to increase domestic 

manufacturing capacity for vials that may be needed for vaccines and 

treatments::

• June 11: HHS announced $204 million in funds to Corning to expand the 

domestic manufacturing capacity to produce approximately 164 million 

Valor Glass vials per year if needed. Valor Glass provides chemical durability 

to minimize particulate contamination. The specialized glass allows for 

rapid filling and capping methods that can increase manufacturing 

throughput by as much as 50 percent compared with conventional filling 

lines, which in turn can reduce the overall manufacturing time for 

vaccines and therapies.

• June 11: HHS announced $143 million to SiO2 Materials Science to ramp up 

capacity to produce the company’s glass-coated plastic container, which 

can be used for drugs and vaccines. The new lines provide the capacity to 

produce an additional 120 million vials per year if needed.

Who’s leading Operation Warp Speed?

HHS Secretary Alex Azar and Defense Secretary Mark Esper oversee OWS, with Dr. 

Moncef Slaoui designated as chief advisor and General Gustave F. Perna 

confirmed as the chief operating officer. To allow these OWS leaders to focus 

on operational work, in the near future the program will be announcing 

separate points of contact, with deep expertise and involvement in the program, 

for communication with Congress and the public.

What are you doing to make these products 

affordable for Americans?

The Administration is committed to providing free or low-cost COVID-19 

countermeasures to the American people as fast as possible. Any vaccine or 

therapeutic doses purchased with US taxpayer dollars will be given to the 

American people at no cost.

https://www.defense.gov/Newsroom/Releases/Release/Article/2184808/dod-awards-138-million-contract-enabling-prefilled-syringes-for-future-covid-19/source/GovDelivery/
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How is Operation Warp Speed being funded?

Congress has directed almost $10 billion to this effort through supplemental 

funding, including the CARES Act. Congress has also appropriated other flexible 

funding. The almost $10 billion specifically directed includes more than $6.5 

billion designated for countermeasure development through BARDA and $3 

billion for NIH research.


