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CDC & FDA Identify Preliminary COVID-19 Vaccine Safety Signal for Persons Aged 65 Years and Older

  
TOUGH QUESTIONS AND ANSWERS  
  
How often do you see these sorts of preliminary signals for the COVID-19 vaccine?   

Not often. Preliminary signals often emerge as we have more experience with a product and 
accumulate data. All signals are assessed for further evaluation.  

To date, this particular system, V
COVID-19 vaccine (for myocarditis) - meaning a signal that is an actual health risk, albeit a 
relatively rare one.   

o Preliminary signals from VSD are run through an assessment, including comparing 
findings to other vaccine safety monitoring systems.  

VSD uses a type of analysis that allows us to conduct near real-time safety monitoring. VSD 
rates are then assessed weekly. If the rate of adverse events among vaccinated people in the risk 
period is higher than among during the comparison window, it results in a signal and prompts 
further 
potential signals are further analyzed to verify the signal and quantify if a true health risk exists.  

  

We routinely communicate early about preliminary vaccine safety data. We strive to be 
timely and transparent in our communications.   

CDC and FDA are currently working together to assess if there is a causal association 
between stroke and vaccination. At this point there is insufficient information to conclude if a 
true health risk exists.  

Given the importance of transparency in the confidence people feel about the safety of 
COVID-19 vaccines, we are sharing this signal with the public now as we continue to evaluate 
additional data to determine if this is a true association.   

  
The statistical  Would you characterize it as a strong preliminary 
signal or a weak one?   

We need to distinguish the signal observed here from the determination of any associated 
safety risk. Though a preliminary signal has been identified, multiple other lines of evidence 
suggest that this signal may not be confirmed on further evaluation, and thus, the totality of the 
evidence does not suggest a true safety risk exists at this time that should change clinical 
practice.  

Currently, the signal is slightly elevated but stable/persistent. The rate ratios seen so far are 
significantly lower than statistical signals seen for issues like myocarditis.  

This statistical signal has a slightly elevated rate ratio (a measure of relative risk) that has 
just exceeded our pre-specified threshold for statistical significance. Similar findings have not 
been observed in other vaccine safety monitoring systems in the United States and have not 
been observed in other global monitoring programs. Additional analyses are underway to 
evaluate if this finding represents a true clinical risk. At this point there is insufficient information 
to conclude a true health risk exists.  

  
How long will it take you to confirm whether this signal is more than preliminary? When will you 
communicate an update about this again?  

Scientists are working to determine if this is a true association.  

from the assessment and more data in the coming weeks.  
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In January, CDC and FDA will share updates to the assessment in planned upcoming vaccine 
safety meetings, including with -
Related Biological Products Advisory Committee (VRBPAC). CDC and FDA have already briefed 
the ACIP COVID-19 Vaccine Safety Technical Sub-Group (VaST).   

  
When did CDC first notice this signal?   

In mid-December, CDC had sufficient information to conclude that the statistical signal was 
persisting and began a series of supplementary analyses to further evaluate the potential 
reasons for the persistent statistical finding. This assessment is still underway.  

  
What percentage of signals do not turn out to be clinically significant?  

Many signals that are detected in our monitoring systems do not end up indicating true 
increased risk.   

  
What data points need to be met to confirm the certainty of this signal?  

CDC is continuing to monitor VSD data weekly and explore potential data-related 
explanations for the statistical signal.   

When CDC identified a potential signal in mid-December, CDC:  
o assessed data quality, including diagnostic codes and comparison groups  
o began comparing data to other monitoring systems, including FDA (CMS data) and 
VA  
o conducted a temporal scan analysis to assess clustering of cases following 
vaccination  
o examined if the rates between the two groups were caused by decreased risk in the 
comparison window or increased risk in risk window, or combination of both  

By mid-February, CDC will:  
o review cases to confirm diagnoses and better characterize the cases (i.e., if ischemic 
strokes reported were actually transient ischemic attacks, also known as TIAs),   
o continue to conduct weekly temporal scan analysis,   
o conduct sub-analyses of different segments (strata) of the population,   
o develop statistical models that stratify by confounding factors (e.g., comorbidities or 
other conditions, risk factors, vaccine uptake patterns, coadministration of other 
vaccines),  
o review more data as it continues to accumulate weekly and exploring potential 
data-related explanations for the signal,   
o evaluate the signal further in other data systems (i.e., in CMS, VA), and  
o .

In the next several months, there is consideration for expanding chart reviews and 
conducting additional medical record reviews confirming the case diagnosis, onset date, and if 
the cases had any documented history of COVID-19 disease.  

FDA may conduct a definitive study using appropriate epidemiologic study designs such as 
self-controlled or other designs.   

  
What is the timing estimate on the confirmation of this preliminary data?   

Please see the above answer.   
CDC hopes to assess all factors listed above by mid-February 2023.  
Signal assessment analyses and supplementary analyses in the data system where the signal 

was detected are underway. The timeline for these assessments will take weeks. The timeline for 
formal epidemiologic studies in other data systems will take months.  

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



Additional expected data will make the assessment stronger. CDC will continue to update on 
its assessment of whether a causal association between bivalent booster vaccine and ischemic 
stroke exists.   

  
Is this finding going to result in any revisions in the vaccine schedule for adults 65 and older?    

No, CDC is not changing the current routine vaccination recommendations based on this 
signal, which to date, has not shown up in other safety monitoring systems. There continues to 
be overwhelming evidence of the benefits of COVID-19 vaccination. CDC will continue to share 
information in a timely and transparent manner as it becomes available.   

  
Has stroke and COVID-19 vaccinations been studied previously?  

Yes. CDC performs safety monitoring of vaccines to assess and identify serious outcomes.
Clinical trials for the bivalent booster did not show serious safety concerns. An interim analysis
of 6.2 million people (all ages) who received the primary series of the vaccine found no 
significant associations between vaccination with mRNA COVID-19 vaccines and selected serious 
health outcomes, including stroke, 1 to 21 days after vaccination. CDC typically conducts 
retrospective analyses for specific adverse outcomes if signals are detected through surveillance 
systems.   

- -28 days 
following vaccination as part of its COVID-19 Vaccine Safety Surveillance efforts. This monitoring 
evaluates 16 or more outcomes for adult patients who received the primary series, monovalent
boosters and bivalent boosters. FDA has found no signals for stroke in any of their analyses. 

  
Should people with a family history of stroke be concerned?  

As with any condition, people with increased risk of stroke can consult their healthcare 
providers. It is important to note that at this time it is unclear if a true risk of stroke exists.

  
What is CDC doing about this?  

CDC is currently conducting additional analyses. Signal assessments typically take weeks to 
months. CDC hopes to have a clearer picture of the signal by mid-February.   

For the issue of stroke, relative risk is particularly difficult to parse out as ischemic stroke 
was already common in the U.S population prior to the introduction of COVID-19 vaccines.  

CDC has notified the ACIP COVID-19 Vaccine Safety Technical Sub-Group (VaST) and will brief 
the COVID-19 Vaccines Work Group and Vaccines and Related Biological Products Advisory 
Committee (VRBPAC) later in January, as scheduled. These groups advise on the safety, 
development, and administration of vaccines and are critical to the risk assessment process.  

  
What is FDA doing about this?  

FDA continues to evaluate and monitor Hemorrhagic and Non-hemorrhagic stroke outcomes 
in the CMS dataset for persons 65 years of age and older.  

FDA continues to evaluate and monitor Hemorrhagic and Non-hemorrhagic stroke outcomes 
in three large commercial health plan databases for persons 65 years of age and older.  

FDA may conduct a definitive study using appropriate epidemiologic study designs such as 
self-controlled or other designs.  

  
 
Could the difference actually represent the opposite, that is a protective effect for stroke? How can we 
know?    

Additional analysis would be needed to better characterize the background rate of stroke in 
this population.   
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Tell me more about the single monitoring system that identified this signal and how this was 
evaluated?  What is the Vaccine Safety Datalink (VSD)?  

Safety Office, integrated health care organizations, and networks across the U.S. The VSD started 
in 1990 and continues today to monitor safety of vaccines and conduct studies about rare and 
serious adverse events following immunization. As of September 28, 2022, there are 13 VSD 
sites that provide clinical, methodological, and data expertise; 11 are data providing sites.

The VSD uses electronic health data from participating sites to monitor and assess the safety 
of vaccines. This includes information on vaccines: the kind of vaccine given to each patient, date 
of vaccination, and other vaccinations given on the same day. The VSD also uses information on 

department visits, and hospital stays.   
The VSD conducts vaccine safety studies based on questions or concerns raised from the 

medical literature and reports to the Vaccine Adverse Event Reporting System (VAERS). When 
there are new vaccines that have been recommended for use in the United States or if there are 
changes in how a vaccine is recommended, the VSD will monitor the safety of these vaccines.

The VSD has a long history of monitoring 
 

VSD does ongoing analyses of electronic health record (EHR) data from several integrated 
healthcare organizations to detect associations for pre-specified clinical outcomes.   

VSD uses validated methods to conduct near real-time sequential safety monitoring called 
Rapid Cycle Analysis (RCA). Findings of associations in RCA are considered statistical signals; 
further refinement of the analysis needs to occur once a statistical signal is identified to verify 
the signal and quantify the risk if a true signal exists.   

The following steps are taken to assess a signal identified in RCA:  
o Check data quality, especially of diagnostic codes  
o
reviews (i.e., incident physician diagnosed case with symptom onset in risk window) can 
generally be performed within several days  
o  temporal trends)  
o Check whether comparison groups are defined appropriately  
o Check other analyses that use a different control group (e.g., concurrent vs. 
historical) or compare with a different vaccine  
o Conduct a temporal scan to see if outcomes cluster during a post-vaccination time 
window  
o Evaluate the signal further in other data systems (i.e., in CMS, VA). Other signal 

-safe (signal detection only), the 
al-

DMSS.  
o Conduct a definitive study using appropriate epidemiologic study designs (e.g., 
logistic regression analysis)  

  
How does CDC determine the risk vs. benefit for COVID-19 vaccines?  

CDC evaluates the benefits of COVID-19 vaccines through multiple methodologies, 
employing various methods and using information collected through different surveillance 
platforms or electronic health records, among other avenues. In addition, COVID-19 vaccines 
continue to undergo the most comprehensive and intense safety monitoring in U.S. 
history.  These data are presented and discussed through ongoing benefit-risk analyses to both 
the ACIP COVID-19 vaccines Work Group and the public ACIP meetings. These analyses have 
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continued to demonstrate that COVID-19 vaccination is the single best way to protect people 
from serious COVID-19 illness and the benefits continue to outweigh the risks. As with all 
emerging data for the vaccines, CDC and ACIP will continue to evaluate the balance of benefits 
and risks for COVID-19 vaccines.    

  
What is an ischemic stroke?  

Most strokes are ischemic strokes. An ischemic stroke occurs when blood clots or other 
particles block the blood vessels to the brain. Fatty deposits called plaque can also cause 
blockages by building up in the blood vessels. During a stroke, parts of the brain become 
damaged or die. A stroke can cause lasting brain damage, long-term disability, or even death. 
Some health conditions and lifestyle habits can increase your risk for stroke.  
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CDC & FDA Identify Preliminary COVID-19 Vaccine Safety Signal for Persons Aged 65 Years and Older

  
TOUGH QUESTIONS AND ANSWERS  
  
How often do you see these sorts of preliminary signals for the COVID-19 vaccine?   

Not often. Preliminary signals often emerge as we have more experience with a product and 
accumulate data. All signals are assessed for further evaluation.  

To date, this particular system, V
COVID-19 vaccine (for myocarditis) - meaning a signal that is an actual health risk, albeit a 
relatively rare one.   

o Preliminary signals from VSD are run through an assessment, including comparing 
findings to other vaccine safety monitoring systems.  

VSD uses a type of analysis that allows us to conduct near real-time safety monitoring. VSD 
rates are then assessed weekly. If the rate of adverse events among vaccinated people in the risk 
period is higher than among during the comparison window, it results in a signal and prompts 
further 
potential signals are further analyzed to verify the signal and quantify if a true health risk exists.  

  

We routinely communicate early about preliminary vaccine safety data. We strive to be 
timely and transparent in our communications.   

CDC and FDA are currently working together to assess if there is a causal association 
between stroke and vaccination. At this point there is insufficient information to conclude if a 
true health risk exists.  

Given the importance of transparency in the confidence people feel about the safety of 
COVID-19 vaccines, we are sharing this signal with the public now as we continue to evaluate 
additional data to determine if this is a true association.   

  
The statistical  Would you characterize it as a strong preliminary 
signal or a weak one?   

We need to distinguish the signal observed here from the determination of any associated 
safety risk. Though a preliminary signal has been identified, multiple other lines of evidence 
suggest that this signal may not be confirmed on further evaluation, and thus, the totality of the 
evidence does not suggest a true safety risk exists at this time that should change clinical 
practice.  

Currently, the signal is slightly elevated but stable/persistent. The rate ratios seen so far are 
significantly lower than statistical signals seen for issues like myocarditis.  

This statistical signal has a slightly elevated rate ratio (a measure of relative risk) that has 
just exceeded our pre-specified threshold for statistical significance. Similar findings have not 
been observed in other vaccine safety monitoring systems in the United States and have not 
been observed in other global monitoring programs. Additional analyses are underway to 
evaluate if this finding represents a true clinical risk. At this point there is insufficient information 
to conclude a true health risk exists.  

  
How long will it take you to confirm whether this signal is more than preliminary? When will you 
communicate an update about this again?  

Scientists are working to determine if this is a true association.  

from the assessment and more data in the coming weeks.  
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In January, CDC and FDA will share updates to the assessment in planned upcoming vaccine 
safety meetings, including with -
Related Biological Products Advisory Committee (VRBPAC). CDC and FDA have already briefed 
the ACIP COVID-19 Vaccine Safety Technical Sub-Group (VaST).   

  
When did CDC first notice this signal?   

In mid-December, CDC had sufficient information to conclude that the statistical signal was 
persisting and began a series of supplementary analyses to further evaluate the potential 
reasons for the persistent statistical finding. This assessment is still underway.  

  
What percentage of signals do not turn out to be clinically significant?  

Many signals that are detected in our monitoring systems do not end up indicating true 
increased risk.   

  
What data points need to be met to confirm the certainty of this signal?  

CDC is continuing to monitor VSD data weekly and explore potential data-related 
explanations for the statistical signal.   

When CDC identified a potential signal in mid-December, CDC:  
o assessed data quality, including diagnostic codes and comparison groups  
o began comparing data to other monitoring systems, including FDA (CMS data) and 
VA  
o conducted a temporal scan analysis to assess clustering of cases following 
vaccination  
o examined if the rates between the two groups were caused by decreased risk in the 
comparison window or increased risk in risk window, or combination of both  

By mid-February, CDC will:  
o review cases to confirm diagnoses and better characterize the cases (i.e., if ischemic 
strokes reported were actually transient ischemic attacks, also known as TIAs),   
o continue to conduct weekly temporal scan analysis,   
o conduct sub-analyses of different segments (strata) of the population,   
o develop statistical models that stratify by confounding factors (e.g., comorbidities or 
other conditions, risk factors, vaccine uptake patterns, coadministration of other 
vaccines),  
o review more data as it continues to accumulate weekly and exploring potential 
data-related explanations for the signal,   
o evaluate the signal further in other data systems (i.e., in CMS, VA), and  
o .

In the next several months, there is consideration for expanding chart reviews and 
conducting additional medical record reviews confirming the case diagnosis, onset date, and if 
the cases had any documented history of COVID-19 disease.  

FDA may conduct a definitive study using appropriate epidemiologic study designs such as 
self-controlled or other designs.   

  
What is the timing estimate on the confirmation of this preliminary data?   

Please see the above answer.   
CDC hopes to assess all factors listed above by mid-February 2023.  
Signal assessment analyses and supplementary analyses in the data system where the signal 

was detected are underway. The timeline for these assessments will take weeks. The timeline for 
formal epidemiologic studies in other data systems will take months.  
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Additional expected data will make the assessment stronger. CDC will continue to update on 
its assessment of whether a causal association between bivalent booster vaccine and ischemic 
stroke exists.   

  
Is this finding going to result in any revisions in the vaccine schedule for adults 65 and older?    

No, CDC is not changing the current routine vaccination recommendations based on this 
signal, which to date, has not shown up in other safety monitoring systems. There continues to 
be overwhelming evidence of the benefits of COVID-19 vaccination. CDC will continue to share 
information in a timely and transparent manner as it becomes available.   

  
Has stroke and COVID-19 vaccinations been studied previously?  

Yes. CDC performs safety monitoring of vaccines to assess and identify serious outcomes.
Clinical trials for the bivalent booster did not show serious safety concerns. An interim analysis
of 6.2 million people (all ages) who received the primary series of the vaccine found no 
significant associations between vaccination with mRNA COVID-19 vaccines and selected serious 
health outcomes, including stroke, 1 to 21 days after vaccination. CDC typically conducts 
retrospective analyses for specific adverse outcomes if signals are detected through surveillance 
systems.   

- -28 days 
following vaccination as part of its COVID-19 Vaccine Safety Surveillance efforts. This monitoring 
evaluates 16 or more outcomes for adult patients who received the primary series, monovalent
boosters and bivalent boosters. FDA has found no signals for stroke in any of their analyses. 

  
Should people with a family history of stroke be concerned?  

As with any condition, people with increased risk of stroke can consult their healthcare 
providers. It is important to note that at this time it is unclear if a true risk of stroke exists.

  
What is CDC doing about this?  

CDC is currently conducting additional analyses. Signal assessments typically take weeks to 
months. CDC hopes to have a clearer picture of the signal by mid-February.   

For the issue of stroke, relative risk is particularly difficult to parse out as ischemic stroke 
was already common in the U.S population prior to the introduction of COVID-19 vaccines.  

CDC has notified the ACIP COVID-19 Vaccine Safety Technical Sub-Group (VaST) and will brief 
the COVID-19 Vaccines Work Group and Vaccines and Related Biological Products Advisory 
Committee (VRBPAC) later in January, as scheduled. These groups advise on the safety, 
development, and administration of vaccines and are critical to the risk assessment process.  

  
What is FDA doing about this?  

FDA continues to evaluate and monitor Hemorrhagic and Non-hemorrhagic stroke outcomes 
in the CMS dataset for persons 65 years of age and older.  

FDA continues to evaluate and monitor Hemorrhagic and Non-hemorrhagic stroke outcomes 
in three large commercial health plan databases for persons 65 years of age and older.  

FDA may conduct a definitive study using appropriate epidemiologic study designs such as 
self-controlled or other designs.  

  
 
Could the difference actually represent the opposite, that is a protective effect for stroke? How can we 
know?    

Additional analysis would be needed to better characterize the background rate of stroke in 
this population.   
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Tell me more about the single monitoring system that identified this signal and how this was 
evaluated?  What is the Vaccine Safety Datalink (VSD)?  

Safety Office, integrated health care organizations, and networks across the U.S. The VSD started 
in 1990 and continues today to monitor safety of vaccines and conduct studies about rare and 
serious adverse events following immunization. As of September 28, 2022, there are 13 VSD 
sites that provide clinical, methodological, and data expertise; 11 are data providing sites.

The VSD uses electronic health data from participating sites to monitor and assess the safety 
of vaccines. This includes information on vaccines: the kind of vaccine given to each patient, date 
of vaccination, and other vaccinations given on the same day. The VSD also uses information on 

department visits, and hospital stays.   
The VSD conducts vaccine safety studies based on questions or concerns raised from the 

medical literature and reports to the Vaccine Adverse Event Reporting System (VAERS). When 
there are new vaccines that have been recommended for use in the United States or if there are 
changes in how a vaccine is recommended, the VSD will monitor the safety of these vaccines.

The VSD has a long history of monitoring 
 

VSD does ongoing analyses of electronic health record (EHR) data from several integrated 
healthcare organizations to detect associations for pre-specified clinical outcomes.   

VSD uses validated methods to conduct near real-time sequential safety monitoring called 
Rapid Cycle Analysis (RCA). Findings of associations in RCA are considered statistical signals; 
further refinement of the analysis needs to occur once a statistical signal is identified to verify 
the signal and quantify the risk if a true signal exists.   

The following steps are taken to assess a signal identified in RCA:  
o Check data quality, especially of diagnostic codes  
o
reviews (i.e., incident physician diagnosed case with symptom onset in risk window) can 
generally be performed within several days  
o  temporal trends)  
o Check whether comparison groups are defined appropriately  
o Check other analyses that use a different control group (e.g., concurrent vs. 
historical) or compare with a different vaccine  
o Conduct a temporal scan to see if outcomes cluster during a post-vaccination time 
window  
o Evaluate the signal further in other data systems (i.e., in CMS, VA). Other signal 

-safe (signal detection only), the 
al-

DMSS.  
o Conduct a definitive study using appropriate epidemiologic study designs (e.g., 
logistic regression analysis)  

  
How does CDC determine the risk vs. benefit for COVID-19 vaccines?  

CDC evaluates the benefits of COVID-19 vaccines through multiple methodologies, 
employing various methods and using information collected through different surveillance 
platforms or electronic health records, among other avenues. In addition, COVID-19 vaccines 
continue to undergo the most comprehensive and intense safety monitoring in U.S. 
history.  These data are presented and discussed through ongoing benefit-risk analyses to both 
the ACIP COVID-19 vaccines Work Group and the public ACIP meetings. These analyses have 
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continued to demonstrate that COVID-19 vaccination is the single best way to protect people 
from serious COVID-19 illness and the benefits continue to outweigh the risks. As with all 
emerging data for the vaccines, CDC and ACIP will continue to evaluate the balance of benefits 
and risks for COVID-19 vaccines.    

  
What is an ischemic stroke?  

Most strokes are ischemic strokes. An ischemic stroke occurs when blood clots or other 
particles block the blood vessels to the brain. Fatty deposits called plaque can also cause 
blockages by building up in the blood vessels. During a stroke, parts of the brain become 
damaged or die. A stroke can cause lasting brain damage, long-term disability, or even death. 
Some health conditions and lifestyle habits can increase your risk for stroke.  
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VaST meeting notes 
March 27, 2023

Confidential - DRAFT

Presentations and verbal updates are briefly summarized in meeting notes. Chat notes not answered 
verbally on the call are available and some have been incorporated into the minutes.  

Participants 
Workgroup members: Matt Daley, Kathy Edwards, Bob Hopkins (NVAC-chair), Lisa Jackson, Veronica 
McNally, Jennifer Nelson, Rob Schechter, Keipp Talbot (VaST co-lead), Pat Whitley-Williams

Ex officio and liaison participants: Tatiana Beresnev (NIH), Matthew Clark (IHS), Karen Farizo (FDA), Jeff 
Kelman (CMS), Valerie Marshall (HHS)

Federal Partners: Fran Cunningham (VA), Margaret Ryan (DoD)

CDC: Karen Broder, Margaret Cortese, Julianne Gee, Monica Godfrey, Lisa Grohskopf, Anne Hause, Rita 
Helfand, Lauri Markowitz (CDC Co-lead), Paige Marquez, Mike McNeil, Alanna Moorer, Pedro Moro, 
Oidda Museru, Sara Oliver, Hannah Rosenblum, Sierra Scarbrough, David Shay, Tom Shimabukuro, John 
Su, Evelyn Twentyman, Eric Weintraub, Melinda Wharton (CDC Co-lead), Jared Woo

Technical SMEs: Ed Belongia (VSD), James Donahue (VSD), Bruce Fireman (VSD), Rich Forshee (FDA), 
Kristin Goddard (VSD), Kayla Hanson (VSD), Nicky Klein (VSD), Ned Lewis (VSD), Yun Lu (FDA), Chip 
Walter (Duke)

Agenda 
VSD RCA transition presentation, Dr. Nicola Klein, VSD
CISA: Clinical Research Study Update, Dr. Karen Broder, CDC
Note – summary slides were distributed from VA studies of bivalent vaccine, including a brief overview 
of rapid cycle analysis and a full list of evaluations underway

Administrative issues and announcements - Co-chairs and Co-leads 
Reminders about COI and confidentiality
Last planned VaST meeting is on 4/3 
Doses distributed: 971,469,075; Doses administered: 673,465,377 (last updated: March 23)  
- Doses distributed: Pfizer-BioNTech: 586,424,075; Pfizer-

BioNTech(bivalent): 83,131,360; Moderna: 352,247,700; Moderna (bivalent): 39,006,980; 
Janssen/J&J: 31,552,000; Novavax: 1,245,300; Other: N/A 

- Doses administered: Pfizer-BioNTech: 401,685,954; Pfizer-
BioNTech(bivalent): 35,171,689; Moderna: 251,852,502; Moderna (bivalent): 19,888,687 

Janssen/J&J: 18,991,177; Novavax: 83,047; Other: 852,697
- At least one dose: 269,835,963; Primary series: 230,283,056; Bivalent booster dose: 54,579,043
- These data are posted on the CDC website and are updated regularly 

(https://covid.cdc.gov/covid-data-tracker/#vaccinations vacc-total-admin-rate-total).
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VSD RCA transition presentation – Dr. Nicky Klein (VSD)
Dr. Klein presented an overview of VSD and the processes, methods for the RCA, serious outcomes 
monitored, analytic strategies, and timeline of the RCA signals for all COVID-19 vaccines. 

Primary series
Anaphylaxis
The rate of anaphylaxis was ~ 5 cases/million doses for the mRNA primary series and did not change 
over time. The rate of anaphylaxis was <5 cases/million doses for mRNA booster doses.

Myocarditis/pericarditis
In data through June 2021, there were no safety signals for any outcome in the 21-day window after 
both mRNA doses in persons aged 12+ years in VSD. In a subgroup analysis of persons aged 12–39 years, 
there were elevated rates of myocarditis/pericarditis in the 0-7- and 0-21-day windows. 

In August 2021, there was a signal for myocarditis/pericarditis in the 1-21-day risk window. Following 
this, VSD investigated myocarditis/pericarditis by mRNA product.  In August 2022, VSD published a study 
on the risk of myocarditis and pericarditis following mRNA vaccination 
(https://doi.org/10.1016/j.vaccine.2022.07.007) which showed an increased risk of myocarditis and 
pericarditis in persons aged 12–39 years following mRNA vaccination. The risk estimates were slightly 
higher following Moderna than after Pfizer-BioNTech mRNA COVID-19 vaccines. 

Final RCA findings for persons  years
Final RCA findings, using data through May 2022, showed signals for acute myocarditis infarction (AMI), 
myocarditis/pericarditis, and venous thromboembolism (VTE).  The AMI signal was following dose 2 of 
Pfizer-BioNTech and dose 2 of both mRNA vaccines. The myocarditis/pericarditis signal was following 
dose 2 and both doses of Pfizer-BioNTech and both mRNA vaccines. The VTE signal was following dose 2 
and both doses of Pfizer-BioNTech and both mRNA vaccines.

Children
Through January 2023, there were no safety signals detected in the weekly surveillance monitoring in 
children aged 5–11 years following Pfizer-BioNTech vaccination. Through February 2023, there were no 
outcomes that met signaling criteria in the 21 days after mRNA COVID-19 primary series in children aged 
6 months-4/5 years, although vaccine uptake was low.

Guillain Barre Syndrome (GBS) Following Janssen Vaccine
There was never a signal in VSD routine weekly surveillance, but unadjusted rates confirmed a 
significantly higher incidence compared to background rates. Incidence after Janssen vaccine was 21 
times higher than after mRNA vaccines.  VSD findings were consistent with an association between 
increased risk of GBS and Janssen COVID-19 vaccine. There was no evidence of an association between 
GBS and mRNA COVID-19 vaccines.

Monovalent booster
Following mRNA primary series and monovalent booster, only myocarditis/pericarditis met the signaling 
criteria in the 21 days after vaccination among ages  years in the VSD population. There was also a 
signal for Bell’s palsy following Janssen and Pfizer-BioNTech monovalent booster in the 21-day window 
in persons aged 12+ years.
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There were no safety signals detected in the weekly surveillance monitoring in children aged 5–11 years 
following mRNA monovalent booster vaccination. However, vaccine uptake was low.

Bivalent booster
There were no outcomes that met signaling criteria in the 21 days after mRNA COVID-19 bivalent 
booster in persons aged 5–64 years.

The rate ratio for ischemic stroke among persons aged 65+ years met signaling criteria consistently for 8 
weeks but slowly attenuated and now does not meet signaling criteria.

Discussion and questions
1. Are there additional data on the signal for Bell's palsy presented?

- The only information readily available is for individuals who had Bell’s palsy within a month after 
Janssen vaccine.

2. Were VTE or AMI rates increased given the higher risk of stroke?
- There are rates that compared events in risk interval and comparison interval following dose 2, 

monovalent booster, and bivalent booster on the additional slides (105 and 106).
- For the AMI signal following Pfizer-BioNTech dose 2, it did signal during surveillance but unlike 

VTE, AMI no longer met signaling criteria at the end of surveillance for the primary series. 
However, in the RCA, once something signals it is always considered having signaled.

- In the FDA follow-up self-controlled study on outcomes after the primary series, there was no 
increased risk for AMI, ITP, DIC, or myocarditis/pericarditis; the results were not consistent for 
PE; and there was a small elevated risk of Bell’s Palsy after exposure to COVID-19 mRNA 
vaccines. These results support the favorable safety profile of COVID-19 mRNA vaccines 
administered in the elderly. 
(https://www.medrxiv.org/content/10.1101/2023.01.19.23284803v1)

3. There was no signal for myocarditis when looking at all ages?
- It did signal for the primary series, it just took a couple of months to do so. 
- Does this mean that age stratification should always be considered; there is no way to pre-

determine an age-specific risk prior to administration.
4. Are there any additional hypotheses on the stroke signal attenuating?

- It is still possible that it is a high flu dose or it is confounding. VSD will need more data from 
future seasons. 

5. For the elevated rate of myopericarditis after the monovalent Pfizer booster dose in persons aged 
16–17 years, do you recall the average interval before the dose, and whether this was similar or 
different to the intervals before dose 2 of the primary series or before the bivalent booster dose?
- VSD does not have average timing from primary -> monovalent boosters or monovalent-> 

bivalent boosters readily available. Most people in VSD did get their primary series on the 
original 21/28 day schedule between dose 1 and dose 2.

CISA: Clinical Research Study Update – Dr. Karen Broder (CDC)
Dr. Broder presented an update of the current CISA clinical research studies regarding COVID-19 
vaccines.

RCT of simultaneous vs sequential mRNA COVID-19 and IIV4 vaccines: Lead, Chip Walter at 
Duke 

o Study has enrolled 349 people and are enrolling for a 2nd season with a target goal of 
450. 

o Safety results will be submitted by February 2024
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o Simultaneous mRNA COVID-19 and IIV4 Vaccination Study - Full Text View - 
ClinicalTrials.gov (ClinicalTrials.gov Identifier: NCT05028361)

Observational pediatric study of 5–15-year-olds: Lead, Mike Smith at Duke 
o Study has enrolled 280 children enrolled with a target of 320 children. 
o Safety of Pediatric COVID-19 Vaccination - Full Text View - ClinicalTrials.gov 

(ClinicalTrials.gov Identifier: NCT05157191) (protocol is posted) – enrolling 
RCT of simultaneous vs sequential mRNA COVID-19 vaccine w/ other pediatric vaccines in 
children 6 months-4 years

o Study will begin enrollment in the 3rd quarter of 2023 with a target goal of 600 children
o Protocol is currently in development and subject to change

Observational maternal vaccination study: Lead, Gita Swami at Duke 
o Study has enrolled 149 pregnant women and has a target goal of 350. 
o Preliminary safety results anticipated by the second quarter of 2024
o Study 1: Observational Maternal COVID-19 Vaccination Study - Full Text View - 

ClinicalTrials.gov (ClinicalTrials.gov Identifier: NCT04826640) – enrolling  
Simultaneous mRNA COVID-19 and IIV4 vaccination in pregnancy study (concept, not yet 
implemented)*

o PIs will implement the study in the third quarter of 2023 and will develop the protocol 
and enroll participants during the 2024-2025 influenza season.

o Preliminary results are expected to be available during the fourth quarter of 2026
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From: Menschik, David 
To: Su, John (CDC); Shimabukuro, Tom (CDC) 
Cc: Nair, Narayan; Zinderman, Craig E; Alimchandani, Meghna; Marquez, Paige L (CDC); Broder, Karen R (CDC); 

Harrington, Theresa (CDC) 
Subject: Weekly data mining 
Date: Tuesday, March 16, 2021 7:13:14 AM 
Attachments: USST 20210311.xls 

DE VAERS data mining methods and limitations 2021 03 DRAFT.pptx 

Hi John and Tom,

 Attached please find a list of all (i.e., unvetted and regardless of notability) PTs with data 
mining alerts (i.e., EB05 >2) for all EUA SARS-CoV-2 vaccine VAERS reports from our ‘US Signals 
Summary Table’ (‘as of date’ 3/11/21) along with 3 slides providing contextual information including 
caveats and limitations. Please feel free to share this hypothesis generating output with your 
team/command chain, though this is not intended to be shared more broadly. 

Thanks,

David 

PSICOVID_00004414
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From: Zinderman, Craig E 
To: Menschik, David; Su, John (CDC); Shimabukuro, Tom (CDC) 
Cc: Nair, Narayan; Alimchandani, Meghna; Marquez, Paige L (CDC); Broder, Karen R (CDC); Harrington, Theresa 

(CDC) 
Subject: RE: Weekly data mining 
Date: Tuesday, March 23, 2021 2:00:03 PM 
Attachments: USST 2021 0319.xls 

DE VAERS data mining methods and limitations 2021 03 DRAFT.pptx 

Hi John and Tom,

 Attached please find a list of all (i.e., unvetted and regardless of notability) PTs with data 
mining alerts (i.e., EB05 >2) for all EUA SARS-CoV-2 vaccine VAERS reports from our ‘US Signals 
Summary Table’ (‘as of date’ 3/19/21) along with 3 slides providing contextual information including 
caveats and limitations. Please feel free to share this hypothesis generating output with your 
team/command chain, though this is not intended to be shared more broadly. 

Thanks, 
Craig 

PSICOVID_00004419
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