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Vaccine Safety Systems in the US

• Vaccines are required to be monitored for safety and effectiveness 
after licensure 

• We need very large datasets in order to find rare outcomes after 
vaccination

• In the US, these mechanisms include:
• VAERS (Vaccine Adverse Event Reporting System)

• VSD (Vaccine Safety Datalink)

• V-safe (a real-time monitoring network for new vaccines by self-report)



VSD

• The Vaccine Safety Datalink is funded by CDC through their 
Immunization Safety Office, and involves 13 integrated healthcare 
organizations across the US

• Electronic health record data on >12 million persons annually

• Capability to conduct medical record review, unlike other large data 
systems (TriNetX)

• Capability to compare vaccinated to an appropriate control group



VSD

https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html



VSD

• VSD can conduct retrospective analyses of vaccine safety, after data 
has already been collected for several years

• VSD can also do near real-time monitoring of new vaccines, using a 
method called Rapid Cycle Analysis (RCA)
• In this method, data are updated regularly (usually weekly or biweekly) and 

re-analyzed, looking for potential statistical signals of a safety concern

• Outcomes of interest are pre-specified, using information from VAERS and 
clinical trials, as well as other safety monitoring systems



VSD Rapid Cycle Analysis (RCA)

• Permits rapid assessment of vaccine safety

• Outcome incidence in vaccinated persons is compared to outcome 
incidence in a comparator group

• Many current RCA analyses (including assessments of influenza, RSV, 
and COVID-19 vaccine safety) use a vaccinated concurrent 
comparator

• Using this type of comparator reduces the risk of bias inherent in 
comparing vaccinated to unvaccinated people



Vaccinated Concurrent Comparator Design

“Risk” window: Days 1-21 post-
vaccination

Vaccinated 
against RSV on 

May 30th

Event occurs 
June 3rd

“Control” window: Days 22-42 
post-vaccination



Vaccinated Concurrent Comparator Design

Vaccinated 
against RSV on 

May 30th

Event occurs 
June 3rd

Vaccinated 
against RSV on 

May 2nd “Control” window: 22-42 days 
post-vaccination 

On each calendar day, we identify 
vaccinated people in their risk windows 
and compare them to similar vaccinated 
people in their “control” window

Comparator on 
June 3rd



RCA of RSV Vaccine in Older Adults

• Near real-time surveillance among a cohort of persons ≥60 years old 
who received an RSV vaccine

• Surveillance period: 8/1/2023 through 6/1/2026

• Sequential analytic methods used to detect ‘statistical signals’ while 
maintaining a pre-defined type I error rate

• Statistical signals are interpreted as potential associations that 
warrant further investigation
• Additional statistical analyses

• Temporal scan analyses

• Medical record review to confirm outcome and true date of onset



RCA of RSV Vaccine in Older Adults

https://pmc.ncbi.nlm.nih.gov/articles/PMC12704511/pdf/nihms-2124561.pdf



RCA of RSV Vaccine in Older Adults

• From 8/1/2023 – 9/28/2024: 55,479 doses of Abrysvo and 381,344 
doses of Arexvy

• In 15 biweekly runs of sequential analysis, and 4788 analyses 
performed across outcomes over time, no statistical signals in 
primary comparison interval (1-21 day risk interval, 43-63 day 
comparison interval)



RCA of RSV Vaccine in Older Adults: signal 
investigation
• A signal for immune thrombocytopenia (ITP) was observed in the first 

biweekly analysis
• 1-21 day risk interval and 22-42 day comparison interval

• Adults ≥60 years

• Arexvy recipients without simultaneous vaccination

• Investigation of this statistical signal included manual chart review of 51 ITP 
cases; of these, 40 cases (78%) indicated chronic or unspecified 
thrombocytopenia, with onset before RSV vaccination

• Re-analysis of chart-confirmed data revealed no statistical relationship



RCA of COVID-19 vaccines

• A similar method, using the vaccinated concurrent comparator, is 
being used to assess the safety of COVID-19 vaccines and influenza 
vaccines

• In November 2022, a statistical signal for ischemic stroke was 
observed after receipt of Pfizer-BioNTech bivalent COVID-19 booster

• However, other safety monitoring systems did not observe similar 
findings



https://www.cdc.gov/acip/downloads/slides-2025-09-18-19/05-su-covid-508.pdf



RCA of COVID-19 vaccines

• A subsequent self-controlled 
case series analysis did not 
identify statistically significant 
increased risk for ischemic 
stroke, either for separate or 
same-day administration of 
Pfizer vaccine

https://pmc.ncbi.nlm.nih.gov/articles/PMC11234065/pdf/publichealth_v10i1e53807.pdf



RCA of COVID-19 vaccines

• Investigations in Medicare Fee-
for-Service claims database, 
also using a self-controlled case 
series design, found no 
evidence for elevation in risk of 
non-hemorrhagic stroke

https://jamanetwork.com/journals/jama/fullarticle/2816237



Influenza vaccine safety

• Unfortunately, there have been limited opportunities to present 
safety data regarding influenza to the public via ACIP in the last 12 
months

• However, seasonal influenza vaccines continue to have a strong track 
record of safety

• Additional recent analyses emphasize safety:
• When co-administered with other vaccines

• When given to immunocompromised populations and children



Influenza vaccine safety

https://pubmed.ncbi.nlm.nih.gov/41996114/



Influenza vaccine safety

https://pubmed.ncbi.nlm.nih.gov/41990612/



Influenza vaccine safety

https://pubmed.ncbi.nlm.nih.gov/42053343/



Influenza vaccine safety

https://pubmed.ncbi.nlm.nih.gov/41160817/



Additional slides



Pros/cons of the vaccinated concurrent 
comparator design
• Pros:

• Not confounded by time-stable comorbidities, healthcare seeking behavior, or 
demographics

• Follow-up time in “control” window is on the same calendar dates as follow-
up time in “risk” window

• Avoids bias that can arise from day-to-day variation in health services

• Reduces potential bias from data lags

• Cons:
• Early in the season, it can be challenging to find appropriate comparators (22-

42 days after vaccination) for people with events in the “risk” window



Self-controlled case series design

• In this design, we still compare incidence of events during a risk 
window and a control window

• However, instead of matching on date, each individual serves as their 
own control (as the name suggests)

• And all individuals are cases/have the outcome (as the name 
suggests)

• This allows for the elimination of any confounding that does not vary 
over time



Self-controlled case series design

Control periodRisk period

An incidence rate ratio is then calculated as follows:

𝐸𝑣𝑒𝑛𝑡𝑠 𝑝𝑒𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑟𝑖𝑠𝑘 𝑝𝑒𝑟𝑖𝑜𝑑

𝐸𝑣𝑒𝑛𝑡𝑠 𝑝𝑒𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑝𝑒𝑟𝑖𝑜𝑑



Self-controlled case series design: variations

Control periodRisk periodWashout period

Control periodRisk periodWashout periodControl period


