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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

pharmacovigilance (PV) during 
COVID-19 Pandemic
Future Considerations
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CBER Management of PV  
During COVID-19 Pandemic
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VAERS Process

Shimabukuro T, Nguyen M, Martin D, DeStefano F.  Safety Monitoring in the Vaccine Adverse Event Reporting System (VAERS).  Vaccine 
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COVID-19 Vaccine Safety Monitoring
The postmarketing safety review of COVID-19 vaccines 
includes:

Review of all individual serious VAERS reports
Case series analysis 
Aggregate data analysis
Review data from other sources (published 
literature, postmarketing studies)

In addition to passive surveillance, active surveillance and 
postmarketing studies play a key role in evaluating and 
further characterizing the safety of COVID-19 vaccines. 
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Data Mining
Disproportional Reporting:  AEs reported more commonly for one 
product than others

Empirical Bayesian Geometric Mean (EBGM):

Screening tool for analyzing large databases

Complements traditional review
Evaluate Alerts in larger clinical and epidemiologic context. 

Good for generating hypothesis
Does not account for biases, confounding
Unexpected and/or unlabeled?
Confounding by indication?  

(EB05: Lower bound of the 95% confidence interval of EBGM Empirical Bayesian Geometric Mean (EBGM)q
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in Use of AI
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Overarching Principles

Address ethical concerns up front
Augment Existing Staff

Automate tasks and workflow
Integrate into existing workflow and processes 
Heavy emphasis on user acceptance testing
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Signal Detection and Evaluation

Conduct a search in VAERS and in Literature
Develop a Case Series 

Establish a Case Definition
Remove Duplicate Reports 
Remove Reports with Missing Information or that do not 
meet Case Definition

Conduct an Observed to Expected (O/E) Analysis

14
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Natural Language Processing
Event-based Text-Mining of Health Electronic Records (ETHER)
Deconstruction of adverse event descriptions

Extracts clinical features (e.g. diagnoses) from safety reports
Extracts time information and associates it with the clinical features

Summarization of adverse event information
Creates textual and tabular summaries
Visualizes the temporal associations of the extracted features

Deconstruction supports other tasks
Query-based selection of reports
Conversion of free text to medical codes

Jankosky C, Arya D, Kreimeyer K, et al. Journal of Biomedical Informatics. 2016 
Dec;64:354-362. doi:10.1016/j.jbi.2016.07.023
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Thank You
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VaST meeting notes 
February 13, 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, Grace Lee, Bob Hopkins (NVAC-chair), Lisa Jackson, 
Veronica McNally, Jennifer Nelson, Laura Riley, Rob Schechter, Keipp Talbot (VaST chair), Pat Whitley-
Williams

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

Federal Partners: Margaret Ryan (DoD)

CDC: Karen Broder, Monica Godfrey, Rita Helfand, Jessica MacNeil, Lauri Markowitz (CDC Co-lead), Paige 
Marquez, Pedro Moro, Sara Oliver, Sierra Scarbrough, Martha Sharan, David Shay, Tom Shimabukuro, 
John Su, Evelyn Twentyman, Eric Weintraub, Melinda Wharton (CDC Co-lead), Jared Woo

Technical SMEs: Steve Anderson (FDA), James Donahue (VSD), Rich Forschee (FDA), Kristin Goddard 
(VSD), Kayla Hanson (VSD), Nicky Klein (VSD), Ned Lewis (VSD), Yun Lu (FDA), Azadeh Shoaibi (FDA), 
Ousseny Zerbo (VSD)

Agenda 
COVID 19 mRNA bivalent booster vaccine safety, Dr. Tom Shimabukuro and Dr. Nicky Klein

Administrative issues and announcements - Co-chairs and Co-leads 
Reminders about COI and confidentiality
ACIP meeting February 22-24 – COVID-19 session on Friday, February 24
Doses distributed: 958,658,535; Doses administered: 670,306,507 (last updated: February 9)  
- Doses distributed: Pfizer-BioNTech: 578,036,915; Pfizer-

BioNTech(bivalent): 77,808,240; Moderna: 348,034,020; Moderna (bivalent): 36,978,000; 
Janssen/J&J: 31,502,000; Novavax: 1,085,600; Other: N/A 

- Doses administered: Pfizer-BioNTech: 399,620,284; Pfizer-
BioNTech(bivalent): 33,740,344; Moderna: 250,820,655; Moderna (bivalent): 19,131,358 

Janssen/J&J: 18,971,123; Novavax: 77,551; Other: 816,894
- At least one dose: 269,208,743; Primary series: 229,820,324; Bivalent booster dose: 52,499,720
- 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).

COVID 19 mRNA bivalent booster vaccine safety – Dr. Tom Shimabukuro (CDC) and Dr. Nicky Klein 
(VSD)
Dr. Klein presented an updated analysis of the signal for ischemic stroke/transient ischemic attack (TIA) 
following bivalent Pfizer-BioNTech booster vaccination in VSD for the ACIP presentation on February 24. 
The RCA signal was first detected in November 2022 (rate ratio >4) and the rate ratio has slowly 
attenuated, reaching 1.36 recently, and only intermittently meeting signal criteria. The supplemental 
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analysis comparing bivalent boosted to un-boosted concurrent comparators showed a rate ratio of 1.07 
(95% CI: 0.89–1.28). Post-signal analysis evaluating concomitant high-dose or adjuvanted flu vaccine 
showed a rate ratio of 1.65 (95% CI 1.02–2.72; p-value 0.04).  Bivalent Pfizer-BioNTech booster 
vaccination without concomitant flu vaccine showed a rate ratio of 1.19 (95% CI 0.87 – 1.62). 
Supplemental analyses suggested comparison interval (22–42 days) rates were lower than expected. The 
conclusions and discussion noted possible unmeasured confounding that could be contributing to these 
findings. 

Discussion and questions
1. In the chart reviewed cases, was co-administration with high dose or adjuvanted flu vaccine?

- Nearly all of the confirmed cases that had co-administration were co-administered with high 
dose.

2. Why were the risk intervals defined as 1-21 days and 22-42 days when cases cluster 11-22 days after 
vaccination? 
- The risk interval of 1-21 days and 22-42 days have been the standard risk intervals for VSD. The 

clustering/graphs are done after the signal was identified. The RCA is not designed to be a 
definitive study; further work to address this can be done in a follow-up study.

- The temporal analysis has never crossed day 21.
3. Are there data on race/ethnicity, realizing that the absolute numbers are small.

- There are race/ethnicity data on the cases in the back-up slides. 
4. Were chart reviews done on all patients with a stroke outcome?

- No, only the cases identified in December in the clustering interval in KPNC. VSD is planning to 
review a random sample of chart reviews across sites (~100 patients).

5. VaST members discussed providing context around the VSD signal for presentation to ACIP. It was 
suggested to include data from other surveillance systems and that FDA presentation will 
immediately follow the VSD presentation at ACIP.
- It needs to be noted that VSD definition of stroke includes TIA and FDA does not.

6. Are there any proposed hypotheses for non-causal association?  
- There are additional considerations regarding non-causal association on slide 25.

7. What are the vaccination coverage rates for CMS data?
- In VSD coverage is ~47% and in the FDA analysis CMS coverage appears to be much lower. FDA 

will have coverage numbers for FFS Medicare ready for ACIP.
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data (N = 90), the mean and median ages were 72 years and 73 years 
respectively. Majority of individuals were 65 years of age and older, but there 
were 16 individuals less than 65 years of age with an age range of 35 to 64 
years.  
 

A previous concern for increased rate of strokes post Pfizer Covid-19 vaccine, Bivalent  
in adults 65 years of age and older in the first 21 days after a Pfizer Bivalent booster 
dose as compared with days 22-42 following vaccination was first raised by the CDC on 
Jan 13, 2023, based on data from the Vaccine Safety Datalink (VSD).1 However, this 
signal was not confirmed in multiple other safety databases, such as the sponsor’s 
global safety database, the Centers for Medicare and Medicaid Services or Veterans 
Affairs databases, or in reports from other countries.1 Further CDC analyses showed 
that the risk of stroke in the first 3 weeks after the booster dose was similar to 
unboosted comparators who have completed the primary series, and the risk of 
ischemic stroke in boosted individuals 22-42 days following vaccination was actually 
lower than the unboosted comparators in the same interval.2 Subsequently there was 
an increase in the number of ischemic stroke reports submitted to VAERS, suggestive 
of stimulated reporting. However, no particular safety trends have been identified for 
ischemic stroke or cerebral/cerebellar infarct after Pfizer-BioNTech COVID-19 Vaccine, 
Bivalent to date.

Medication error PTs during this surveillance period were consistent with those 
previously reported and almost all reports were non-serious (Table 6). Among the 60 
reports of “Product Use Issue” (18 serious), 23 were U.S reports (2 serious); both 
serious US cases were consumer reports that described co-administration of influenza 
vaccine as “off label use”. All 16 serious foreign reports also described co-administration 
with influenza vaccine, with 11 reports describing “product use for unapproved 
combination.” Of note per CDC guidelines the Pfizer-BioNTech bivalent vaccine may be 
co-administered with influenza vaccines. The EUA Fact Sheet for Healthcare Providers 
Administering Vaccine contains instructions for storage/handling, product preparation, 
and administration. The sponsor also monitors medication error reports and provides a 
summary to FDA in periodic safety update reports. 
 
Review of PTs and/or reports within the SOC “Pregnancy, Puerperium, and Perinatal 
Conditions” did not suggest new safety concerns (Table 8). The safety of the vaccine in 
pregnancy is being studied in post-authorization studies conducted by the sponsor. 
 
Review of the most frequent PTs for death reports (Table 9) was consistent with the 
previous surveillance quarter and did not reveal patterns suggesting new safety 
concerns. Review of the Business Objects query does not indicate the need for further 
regulatory action. Routine surveillance will continue. 
 
 
3 DEATH REPORTS 
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no signals have been reported for GBS 
from post-authorization studies. 
Surveillance will continue. 

Reviewer comment: No patterns were identified that suggested new safety concerns
requiring further regulatory action. Death reports will continue to be monitored. 

4 OTHER MEDICALLY NOTABLE CASES 

ID Age 
(years) 

Sex Adverse Event Summary 

 
 

 

8 F Urticaria And 
Arthralgia/Arthritis 

8-year-old female with concerns for 
urticaria and arthralgia/arthritis. No 
systemic signs of fever. Concern for 
urticaria multiform or serum sickness-
like reaction. Trigger could be COVID-
vaccine. Other concerns could be 
acute rheumatoid arthritis. No other 
signs of sepsis or other concerns at 
this time. 12/27/2022: Labs with mild 
leukocytosis and elevated CRP, 
normal ESR. Patient developed low-
grade fever in ED Rheumatology team 
consulted, recommended naproxen 
and PCP f/u. Patient tachycardic and 
hypotensive in setting of fever, given 
fluid bolus with improvement in HR but 
no change in BP. Question post-
vaccine hyperinflammatory syndrome 
vs. serum sickness like reaction vs. 
urticaria multiforme. D/C summary 
reports that symptoms ultimately 
thought to be most likely due to serum 
sickness like reaction either due to 
viral illness (pt’s brother presented 
with similar symptoms) or due to 
COVID booster. Treated with Zyrtec 
and NSAIDs and one dose 
dexamethasone. Improving at 
discharge. 
 
Reviewer comment: The patient’s 
symptoms might be explained by viral 
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illness given her brother had similar 
symptoms. Continue routine 
surveillance.

 
 

 
 

 

8 M TIA/cerebellar and 
occipital infarct; L 
vertebral artery 
dissection 

Patient with PMH of COVID-19 in April 
2022 experienced three TIA events 
(17Dec2022; 20Dec2022; 24Dec2022) 
+ several small acute infarcts in Lt 
posterior Cerebellum. Additional acute 
infarct in occipital subcortical white 
matter. The patient was hospitalized 
for transient ischemic attack for 2 
days. Polymerase chain reaction: 
(23Dec2022) Negative. Onset 2-days 
post-4th dose (bivalent) administered 
on 12/15/22. Primary symptom was 
weakness on left side and when 
prolonged occurrence took place on 
23Dec2022. However, patient 
complaining of progressive headaches 
since few months prior to events and 
reportedly vomited the same day after 
vaccination. Head CT, MR Angio 
WNL. Sars-Cov-2 PCR and 
coagulopathy workup were all WNL. 
Family history includes sister with 
brain cavernous malformation and 
father with two small benign brain 
tumors.  Pt d/c home on aspirin for 
one month with f/u appt with neuro, 
cardiology, and peds heme/onc. 
However, patient subsequently 
developed more TIAs on 1/28/23 and 
2/23/23 with eventual diagnosis of 
dissection of left vertebral artery on 
CTA, 71 days post vaccination.  
 
Reviewer comment: Per MFR, no 
further information is expected for this 
report. This case was reviewed by 
division leadership. History of 
recurrent headaches prior to 
vaccination and unusual family history 
could suggest possible other 
etiologies for ensuing strokes and 
vomiting post vaccination could have
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precipitated insidious onset of 
vertebral artery dissection; however, 
the role of vaccine cannot be fully 
excluded in the face of close proximity 
to event onset. Ischemic stroke is 
being evaluated in CDC’s VSD and 
FDA’s BEST active surveillance 
systems. The sponsor was also asked 
to provide an assessment of 
thromboembolic events (TEE) 
following the bivalent vaccine and 
concluded there is no evidence that 
TEE, including ischemic stroke, is a 
safety signal or risk of the bivalent 
vaccine (STN 125742/245/2). To date 
there have been no other reports of 
ischemic stroke or vertebral artery 
dissection after the bivalent vaccine in 
individuals less than 18 years of age. 
DPV will continue to monitor.  

 
 

 

38 M Acute leukemia, 
thrombocytopenia 

A 38-year-old male patient with hx of 
sickle cell anemia, received the Pfizer 
bivalent vaccine on 10/21/22 as dose 
4 (booster) and was hospitalized with 
profound thrombocytopenia on 
11/21/22 with onset of back pain and 
fatigue two weeks prior. Bone marrow 
biopsy concerning for acute leukemia 
and for 5 days. SARS-CoV-2 test: 
Negative. 
 
Reviewer comment: Case is 
confounded due to PMH of sickle cell 
anemia which could increase risk of 
leukemia, however further medical 
records are not available. Will 
continue to monitor.  
(Increased risk of leukemia among 
sickle cell disease patients in 
California | Blood | American Society 
of Hematology (ashpublications.org) 
 
Sickle Cell Disease and The Risk for 
Acute Myeloid Leukemia - New Hope 
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Unlimited 
(newhopemedicalcenter.com)

 8 F Myelin 
Oligodendrocyte 
Glycoprotein 
Antibody-Associated 
Disease (MOGAD) 

Patient with PMH ADHD and anxiety 
experienced severe headache 19-
days post-3rd dose and subsequent 
seizure 3 days later and was 
diagnosed with Rhino/Entero and 
Adenovirus. After several weeks of 
headaches, she was admitted to the 
hospital on a month later and 
underwent testing which diagnosed 
MOGAD, treated with steroid taper. 
Patient presented to ED again 2 
months later with recurring acute on 
chronic headache. Repeat MRI 
showed some resolution of previous 
brain lesions, but possible new lesions 
and signal intensity in both optic 
nerves were noted. Patient admitted to 
neurology service. No follow up report 
available since February 2023. 
 
Reviewer comment: Initial 
presentation is confounded due to 
concurrent viral illness. However, role 
of vaccine cannot be ruled out due to 
proximity to symptom onset. 
 
Myelin oligodendrocyte glycoprotein 
antibody-associated disease in 
children: Are there MRI predictors of 
relapse? - PubMed (nih.gov) 
 
Myelin Oligodendrocyte Glycoprotein 
Antibody Disease | Children's Hospital 
of Philadelphia (chop.edu) 
 
Myelin-oligodendrocyte glycoprotein 
antibody-associated disease - The 
Lancet Neurology 
 
MOG Antibody-Associated Disorders 
Following SARS-CoV-2 Vaccination: A 
Case Report and Literature Review - 
PubMed (nih.gov) Matsumoto Y et al. 
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Incorrect 
product 
formulation 
administered 1.974   0.783    2.486 1477
Off label use 2.69 0.974 0.863 2 0.957 338
Product 
preparation 
error 1.71   0.752    2.023 145
Product use 
issue 2.601   1.049 0.857 1 4.223 266

Reviewer comment: 

US PTs with an EB05  included product use issue and off label use, which are 
consistent with previous review. Normal blood test is not an adverse event 

Of note, Ischemic stroke appeared as a new data mining finding on February 02, 2023, 
for US serious reports with an EB05 , but not for overall US reports. This coincided 
with the previously discussed stimulated reporting of cases after CDC concern for a 
possible signal for increased risk of ischemic stroke in January 2023, which was 
resolved upon further analysis. No particular safety trends have been identified for 
ischemic stroke or cerebral/cerebellar infarct after Pfizer-BioNTech COVID-19 Vaccine, 
Bivalent to date. Additionally, the stroke signal has resolved from Empirica Signal as of 
4/14/23. 

6 CASE SERIES 

Myocarditis/Pericarditis

In line with previous surveillance reports, a Business Objects AESI Screening Report 
query was run for Pfizer-BioNTech COVID-19 Vaccine, Bivalent for the current review 
period on 4/20/23 for reports related to myocarditis or pericarditis. The following PTs 
were included: autoimmune myocarditis; autoimmune pericarditis; chronic myocarditis; 
eosinophilic myocarditis; hypersensitivity myocarditis; immune-mediated myocarditis; 
myocarditis; myopericarditis; pericarditis; pericarditis adhesive; pericarditis constrictive; 
pleuropericarditis. 
 
The query returned 89 reports (including 30 US reports; 33.7%) with 5 fatalities (5.6%), 
3 of which were from US. Among reports with available vaccination to symptom onset 
interval data (N = 67), 36 cases (including 8 from US) occurred within 7 days of 
vaccination, with a mean and median reported onset interval of 20 day(s) and 4 day(s) 
respectively. Among reports with available age data (N = 54), the mean and median 
ages were 46 years and 46 years respectively, with an age range of 12 to 91 (including 
6 adolescents, 4 of whom were from US. Among reports with available sex data (N = 
85), 41 (48.2%) were female.  
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Reviewer comment: Post-EUA safety surveillance reports received by FDA and CDC 
identified increased reporting rates of myocarditis and pericarditis following the
monovalent Pfizer-BioNTech COVID-19 Vaccine particularly within 7 days following
administration of the second dose of the 2-dose primary series. Reporting rates for
medical chart-confirmed myocarditis in VAERS following monovalent vaccination have 
been higher among males under 40 years of age than among females and older males 
and have been highest in males 12 through 17 years of age (Shimabukuro, 2022). 
Myocarditis and pericarditis are labeled events. The Sponsor is conducting post 
authorization/ post-marketing studies to assess known serious risks of myocarditis and 
pericarditis. Reports of myocarditis and pericarditis from this surveillance period do not 
suggest new safety concerns. Routine monitoring will continue. 
 
 
7 NOTABLE PUBLICATIONS 
 
A literature search of PubMed conducted on 4/7/23 for ‘Pfizer-BioNTech 
COVID-19 Vaccine Bivalent’ with a date range of 1/1/23 through 3/31/23 and yielded the 
following safety related articles: 
 
Abara W.E. et al. “Reports of Guillain-Barré Syndrome After COVID-19 Vaccination in 
the United States.” JAMA Network Open.  2023 Feb 1;6(2):e2253845.  
doi: 10.1001/jamanetworkopen.2022.53845.  A retrospective cohort study using US 
VAERS reports between December 2020 to January 2022 to evaluate GBS reports and 
compare reporting patterns within 21 and 42 days after vaccination with Ad26.COV2.S 
(Janssen), BNT162b2 (Pfizer-BioNTech), and mRNA-1273 (Moderna) COVID-19 
vaccines. The study found disproportionate reporting and imbalances after 
Ad26.COV2.S vaccination only, and no associations between mRNA COVID-19 
vaccines and risk of GBS were observed. 
 
Winokur, P. et al. “Bivalent Omicron BA.1-Adapted BNT162b2 Booster in Adults Older 
than 55 Years.” The New England journal of medicine vol. 388,3 (2023): 214-227. 
doi:10.1056/NEJMoa2213082.  In an ongoing phase 3 trial of adults older than 55 years 
who had previously received three 30- , were 
randomized to receive a booster dose of the original monovalent BNT162b2, a BA.1 
adapted monovalent BNT162b2, or a Bivalent BA.1 adapted BNT162b2. Per authors, 
“monovalent or bivalent omicron BA.1-adapted vaccines had a safety profile similar to 

substantial neutralizing responses against ancestral 
and omicron BA.1 strains, and, to a lesser extent, neutralized BA.4, BA.5, and BA.2.75 
strains.” 
 
Yonker L. M. et al. “Circulating Spike Protein Detected in Post–COVID-19 mRNA 
Vaccine Myocarditis.” Circulation. Vol 147, No. 11. January 4, 2023.  Immunoprofiling of 
16 vaccinated adolescents and young adults who developed myocarditis between 
January 2021 through February 2022, revealed that the mRNA vaccine-induced 
immune responses did not differ between individuals who developed myocarditis and 
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individuals who did not. However, free spike antigen was detected in the blood of 
patients who developed post-mRNA vaccine myocarditis, but not in asymptomatic 
vaccinated control subjects. These results do not alter the risk-benefit ratio favoring 
vaccination against COVID-19 to prevent severe clinical outcomes given that 
postvaccine myocarditis is a rare complication and the study is limited by the relatively 
small sample size. 
 
Reviewer comment: No further regulatory action is indicated based on the above 
literature search. DPV Leadership is aware of the Yonker et al article noted above and 
DPV will continue to monitor.  

8 SPONSOR’S ABBREVIATED SUMMARY MONTHLY SAFETY REPORT 

The sponsor submitted an Abbreviated Summary Monthly Safety Report (aSMSR) in 
PBRER format on 4/7/23 (STN 125742.290; reporting period 2/16/23 to 3/15/23), which 
included the monovalent and bivalent vaccines. During the reporting period for the 
aSMSR, no actions were taken for BNT162b2 vaccines for safety reasons. Per review 
memo: "during this reporting period, there has been no new significant safety 
information changing the characterization of this risk." (page 20) "The results are 
generally similar to those reported in the previous abbreviated SMSR #13 
(reporting period 16 January 2023 through 15 February 2023). No newly elevated 
groups were identified as compared to the results in SMSR #13." (page 32). 

Overview of signals addressed or under evaluation during the reporting interval: 
Menstrual Irregularities, status ongoing, category not yet determined; Myositis, status 
closed, category no risk. (pages 20 and 403). Routine monitoring will continue. 
 
Reviewer comment: A separate memo summarizing the review findings from the 
aSMSR was prepared and uploaded to CBER Connect. No further regulatory action is 
indicated based upon the information provided in the aSMSR. 

9 SUMMARY OF QUERY AND INFORMATION REQUESTS DURING THE 
SURVEILLANCE PERIOD 

9.1 Query for Acute Disseminated Encephalomyelitis (ADEM) for Pfizer-
BioNTech COVID-19 Vaccine, Monovalent and Bivalent  

A request from MHRA regarding ADEM in February 2023 prompted a review of this AE.  
“A cumulative VAERS query was run using the QQ_LL query in Business Objects on 
January 20, 2023, for reports with the Preferred Term “Acute Disseminated 
Encephalomyelitis” (ADEM) for the Pfizer-BioNTech COVID-19 Vaccine (monovalent 
and bivalent) among individuals of all ages with the following U.S. VAERS event 
reports:
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 24 total U.S. events reported (23 following receipt of monovalent vaccine and 1 
following bivalent vaccine) 

 22 (91.7%) non-fatal serious and 1 (4.2%) death 
 14 (58.3%) females and 10 (41.7%) males
 Median age=57 years (range=11-84 years, including one report of ADEM in a 

pediatric-aged individual; 2 events with age field=unknown)  
 Median onset=8 days post-vaccination (range=1-78 days; 3 events with time to 

onset not reported) 
 9 (37.5%) events reported following dose 1; 5 (20.8%) events following dose 2; 1 

(4.2%) event following dose 3; 1 (4.2%) event following dose 4; 0 (0%) events 
following dose 5; and 8 (33.3%) events with unknown dose number/dose not 
reported 

 U.S. reporting rate of 0.06 events reported per million doses of monovalent Pfizer-
BioNTech COVID-19 Vaccine administered and 0.03 events reported per million 
doses of bivalent Pfizer-BioNTech COVID-19 Vaccine administered (dose data from 
CDC COVID Data Tracker: Vaccinations in the US, accessed on January 23, 2023) 

VAERS query results showed reported events of ADEM that were temporally associated 
with receipt of the Pfizer-BioNTech COVID-19 Vaccine, monovalent and bivalent. Most 
events were non-fatal serious, and deaths were also reported; this is consistent with the 
condition of ADEM. A study examining ADEM in the U.S. found the incidence of ADEM 
associated pediatric hospitalizations to be 0.5 per 100,000 children per year during the 
study period from 2006 through 20143. A population-based U.S. study in Minnesota 
among individuals of all ages found the incidence of ADEM to be increasing over time 
with an incidence of 0.1 per 100,000 person-years from 1995-2005 and 0.2 per 100,000 
from 2006-20154. The VAERS reporting rate of ADEM following the Pfizer-BioNTech 
COVID-19 Vaccine, monovalent and bivalent, is low in the context of background rates 
from the literature. Encephalomyelitis is an adverse event of special interest (AESI) 
being assessed in post-authorization safety studies being conducted by the sponsor, 
and in FDA BEST and CDC VSD COVID-19 safety surveillance studies.” 

9.2 IR response to cumulative safety and causality assessment of 
thromboembolic events following receipt of the Pfizer-BioNTech COVID-19 
Vaccine, Bivalent 

The sponsor submitted an analysis of thromboembolic events post Pfizer-BioNTech 
COVID-19 monovalent and bivalent vaccines on 1/24/23 (STN #125742/ 245.2) in 
response to FDA information request. According to the sponsor, available safety data 
from medical literature, clinical trials, and spontaneous safety database did not identify a 
causal association with Comirnaty or the Bivalent BNT162b2 (Original and Omicron 
BA.4/BA.5) vaccine at the time of the query (DLP 12/15/22). Per sponsor, individual 
review of the cumulative thromboembolic event reports (those with sufficient evaluable 
detail) for the bivalent vaccine in the Pfizer safety database, noted “patients with risk 
factors for such events. No other notable trends in the cases (e.g., dose number, 
manufacturer, concomitant influenza vaccination) were identified.” Per sponsor there 
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was no evidence to date that thromboembolic events, including ischemic stroke, were a 
safety signal or risk of the bivalent Pfizer vaccine. These events will continue to be 
reviewed per routine pharmacovigilance. 
 
Subsequently there was an internal DPV query on 3/1/23, looking at stroke events in 
individuals > 65 years of age after receipt of bivalent vaccine, but no safety signals were 
identified. 

9.3 Query for Seizures in children less than 2 years and 2 – 4 years for Pfizer 
BioNTech COVID-19 Vaccine, Monovalent and Bivalent 

FDA leadership requested a review of the adverse event of seizure associated with the 
Pfizer vaccines in children less than 4 years of age. A cumulative VAERS query was run 
using the QQ_LL query in Business Objects on February 21, 2023 for reports for the 
Pfizer-BioNTech COVID-19 Vaccine (monovalent and bivalent) among individuals ages 
less than 2 years of age and 2 years to 4 years of age. “The queries for both age groups 
returned no reports for the bivalent vaccine…an observed to expected (O/E) analysis 
did not show an elevated rate of seizures in  individuals in either age group receiving 
the [Monovalent] vaccine compared to background rate.”  

9.4 Chest Pain Query 
A request for review of the adverse event of chest pain was submitted by Australia for 
the International Post-Market Surveillance (IPMS) Teleconference in March 2023. As 
part of review, a search in VAERS was run on March 16, 2023, using the PT “chest 
pain” for Pfizer COVID monovalent and bivalent vaccines in the US. There were 16,112 
events for the Pfizer COVID monovalent vaccine, of which 5,974 were serious and 385 
involved a fatality. Additionally there were 285 events for Pfizer COVID bivalent vaccine 
of which 92 were serious and 4 involved a fatality. “Comparing this to the search for the 
PT “non cardiac chest pain” in which the Pfizer COVID monovalent vaccine returned 52 
events and bivalent vaccine returned no events, reveals the difficulty in using VAERS to 
explore chest pain as a symptom. Given the variety of underlying causes for chest pain 
unrelated to a specific syndrome, this is a diagnosis of exclusion difficult for 
postmarketing surveillance to assess.” 
 
 
10 CONCLUSIONS 
 
The results from this quarterly surveillance report do not indicate a need for regulatory 
action. Continue routine surveillance.   
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Quarterly Surveillance Report for Moderna COVID-19 Vaccine, Bivalent
Surveillance Period: January 1, 2023 to March 31, 2023

1. The Business Objects VAERS Internal Surveillance Report (VISR) query was run on April 5, 2023 for 
Moderna COVID-19 Vaccine, Bivalent for the surveillance period January 1, 2023 to March 31, 2023. 
All tables of report counts by age, location, most common PT, medication error and malfunction, and 
pregnancy are presented in Reports 1-9 in the attached document. 

Reviewer Comment: Data in Business Objects queries do not suggest a new safety concern.

2. Death Reports 

Deaths During Surveillance Period 

The following death report was considered notable:

ID Age/Sex COD Case Summary

2y/F
Unknown, pending 
investigation

Patient was found dead 1 day after receiving Moderna 
COVID-19 Vaccine, Bivalent and annual Flulaval flu 
vaccine. Had a history of a seizure 6 months prior to 
death, EEG was performed at that time (no results 
included in VAERS).

Reviewer Comments:
Death reports were individually reviewed, most death reports concern patients with COVID-19 infection 
or alternate/plausible etiologies for cause of death, the majority of death reports cannot be directly 
attributed solely to Moderna COVID-19 Vaccine, Bivalent.

3. Other Medically Notable Cases

ID Age/Sex Case Summary

38y/M

This report is from a non-study case report publication. Patient presented with 
a sudden central scotoma in the left eye 3 days after vaccination with second 
booster dose of Moderna COVID-19, Bivalent. No previous significant 
refractive error. Diagnosed with atypical bilateral serous retinal detachment 
with Roth spot, felt to be consistent with acute idiopathic maculopathy

24y/M
Developed idiopathic transverse myelitis 30 days after vaccination, also had 
received an unknown formulation of influenza vaccine 2 days prior to 
development of symptoms. 

39y/M

History of high functioning autism, developed headache and photosensitivity 
10 days after vaccination, MRI normal. 32 days after vaccination, developed 
confusion and left arm numbness. Repeat MRI revealed significant bilateral 
(right > left) medial temporal enhancing lesions, suggestive of encephalitis. 
Viral studies and quantiferon gold negative. Rheumatologic and oncologic 
workup was negative. Subsequent imaging showed improvement in brain 
lesions but discovered a cervical spine lesion. 

58y/F
Eleven days after vaccine, developed severe bullous urticaria, with large open 
ulcers all over the body including oral cavity, skin peeling, feet and toes 
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blistering rash. Had persisted for 4 months at the time of the report. 

Reviewer Comments: 
Report  is a foreign report. In the publication, the authors concluded that the vaccine was 
probably causal for the adverse event due to the temporal relationship and the absence of other potential 
causes. The remainder of the reports are domestic. With the second and third reports, alternate causes 
were not found according to the latest documents available within VAERS. FDA will continue close 
surveillance for any similar cases. 

4. Data Mining Findings1

Data mining for Moderna COVID-19 Vaccine, Bivalent was conducted using the Empirica 8.0 Signals run 
on April 5, 2023.  The data lock point was March 31, 2023. The PTs with an  are shown below. 
PTs are discussed in reviewer comment below.

Event
US EB05 
20230331

US 
Serious 

EB05 
20230331

US Fatal 
EB05 

20230331

US Infant 
EB05 

20230331

US Child 
EB05 

20230331

US Teen 
EB05 

20230331
Accidental 
underdose 9.675 0.648 0.534
Circumstance 
or information 
capable of 
leading to 
medication 
error 2.014 0.524
Device 
connection 
issue 6.911
Incorrect dose 
administered 3.072 0.874 1.08 0.772
Incorrect 
product 
formulation 
administered 1.25 0.747 0.857 1.922 1.47 2.587
No adverse 
event 2.488 0.735 0.672 1.202 1.231
Poor quality 
product 
administered 2.009 0.709 0.434
Product 
temperature 
excursion issue 2.725 0.918 0.699
Syringe issue 2.679 0.519
Underdose 6.733 0.335 1.069

1 Data mining findings are subject to a number of potential limitations and are to be regarded
as “hypothesis generating.” Data mining findings do not imply causality.
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Wrong product 
administered 2.173 0.741 0.962 1.388

Reviewer Comments:
Data mining findings demonstrate that PTs with disproportionate reports are in the category of 
medication errors and were not disproportionate in serious or fatal cases.  No specific disproportionate 
reporting of medication errors were noted in the pediatric age group. 

5. Publications
A literature search of PubMed on April 5, 2023 using the keywords, (mRNA-1273.222 OR Moderna 
bivalent) AND safety and a date range of January 1, 2023 to March 31, 2023 yielded two new articles 
relevant to safety in humans in the current review period. The titles and abstracts of the articles were 
reviewed, and articles relevant to safety are described in the table below. 

Article Citation Safety Conclusions
Regulatory 

Implications

Jacobs JW, Booth GS, Adkins BD. 
Analysis of hematologic adverse events 
reported to a national surveillance 
system following COVID-19 bivalent 
booster vaccination. Ann Hematol. 2023 
Apr;102(4):955-959. doi: 
10.1007/s00277-023-05136-2. Epub 
2023 Feb 16. PMID: 36795118; PMCID: 
PMC9933824.

In reviewing VAERS reports, adverse 
hematologic events are rare following 
vaccination with COVID-19 bivalent 
booster from all manufacturers (1.05 
per million doses), and most cannot 
be definitively attributed to 
vaccination. Three reports of 
possible ITP and one report of 
possible VITT highlight the need for 
ongoing surveillance as new 
formulations are authorized.

Continue with 
pharmacovigilance 
activities as 
currently being 
performed.

Hause AM, Marquez P, Zhang B, Su JR, 
Myers TR, Gee J, Panchanathan SS, 
Thompson D, Shimabukuro TT, Shay 
DK. Safety Monitoring of Bivalent 
COVID-19 mRNA Vaccine Booster 
Doses Among Children Aged 5-11 Years 
- United States, October 12-January 1, 
2023. MMWR Morb Mortal Wkly Rep. 
2023 Jan 13;72(2):39-43. doi: 
10.15585/mmwr.mm7202a5. PMID: 
36634021; PMCID: PMC9869731.

Preliminary review of safety reporting 
to the VAERS database from the first 
11 weeks after authorization of 
Moderna COVID-19 Local and 
systemic reactions reported after 
receipt of a bivalent booster dose are 
consistent with those reported after a 
monovalent booster dose; serious 
adverse events are rare.

Continue with 
pharmacovigilance 
activities as 
currently being 
performed.

Additional Product Information

Monthly Summary Safety Reports 17, 18, and 19 were reviewed during the reporting period. There were 
no new safety issues identified in these three reports.  Three validated signals, “Myositis”, “Amenorrhea 
[reevaluation],” and “Pemphigus and pemphigoid”), two of which (“Amenorrhea [reevaluation]” and 
“Pemphigus and pemphigoid”) were evaluated and closed as refuted signals. 
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Product Details 

The Moderna COVID-19 Vaccine, Bivalent is a 50-µg formulation which contains total mRNA encoding 
the SARS-CoV-2 spike glycoproteins (S-2P) from Omicron BA.4/.5 strain  mRNA) and Wuhan-Hu-1 
strain  mRNA, Original strain). The Bivalent Vaccine is supplied in a multiple-dose vial with a dark 
blue cap and gray border; the label will specify that it is the “Bivalent” product. It is supplied as a frozen 
suspension that does not contain a preservative and must be thawed prior to administration.

Conclusion 
The results from this quarterly surveillance report do not indicate a need for further regulatory action. 
Continue routine surveillance.  
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VaST meeting notes 
February 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: Kathy Edwards, Bob Hopkins (NVAC-chair), Veronica McNally, Jennifer Nelson, 
Laura Riley, Rob Schechter, Pat Whitley-Williams

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

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

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

Technical SMEs: Steve Anderson (FDA), Rich Forshee (FDA), Yun Lu (FDA), Azadeh Shoaibi (FDA)

Agenda 
Update on Original COVID-19 Vaccine and COVID-19 Vaccine Bivalent Safety, Dr. Rich Forshee, FDA

Administrative issues and announcements - Co-chairs and Co-leads 
Reminders about COI and confidentiality
Next planned VaST meetings are on 3/20 and 3/27 
Doses distributed: 963,131,415; Doses administered: 671,582,379 (last updated: February 24)  
- Doses distributed: Pfizer-BioNTech: 580,931,295; Pfizer-

BioNTech(bivalent): 79,726,460; Moderna: 349,537,120; Moderna (bivalent): 37,655,900; 
Janssen/J&J: 31,547,200; Novavax: 1,115,800; Other: N/A 

- Doses administered: Pfizer-BioNTech: 400,441,248; Pfizer-
BioNTech(bivalent): 34,314,082; Moderna: 251,252,512; Moderna (bivalent): 19,444,661 

Janssen/J&J: 18,979,373; Novavax: 79,668; Other: 829,578
- At least one dose: 269,459,752; Primary series: 229,996,296; Bivalent booster dose: 53,350,658
- 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).

Update on Original COVID-19 Vaccine and COVID-19 Vaccine Bivalent Safety – Dr. Rich Forshee (FDA)
Dr. Forshee presented a brief overview of the CBER Active Surveillance Program (BEST Initiative) and 
then summarized safety surveillance analyses for: 1) adverse events following bivalent COVID-19 mRNA 
vaccine booster doses in a rapid cycle analysis (RCA), and 2) self-controlled analysis for potential adverse 
events after monovalent COVID-19 mRNA vaccines. 

In the RCA, several age groups were evaluated. There were 4.3 million persons aged 65+ years who 
received the bivalent Pfizer-BioNTech bivalent vaccine and 3.0 million persons aged 65+ years who 
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received the bivalent Moderna vaccine. There was no signal for non-hemorrhagic stroke (not including 
transient ischemic attack) or any other adverse event of special interest following the bivalent COVID-19 
vaccine in the 65+ year population. In the database, 38% of Medicare recipients who received a bivalent 
Pfizer-BioNTech COVID-19 booster received a seasonal influenza vaccination on the same day.  There 
was no signal for non-hemorrhagic stroke in the 65+ year population following concomitant influenza  
vaccination. In the 18–35 year-old population, there was a signal for myocarditis following bivalent 
Pfizer-BioNTech vaccination.  FDA is planning a formal epidemiologic study of COVID-19 vaccine and 
influenza vaccine coadministration in 2023–2024. 

The self-controlled analysis was conducted to follow-up potential associations for six adverse events 
following primary series and monovalent booster dose administration detected in the FDA RCA for the 
original monovalent COVID-19 mRNA vaccine in persons aged 65+ years. The self-controlled analysis did 
not find an increased risk for acute myocardial infarction, immune thrombocytopenia, disseminated 
intravascular coagulation, or myocarditis/pericarditis; results for pulmonary embolism were not 
consistent. There was a small, elevated risk of Bell’s palsy after COVID-19 mRNA vaccination. The results 
are currently on a pre-print server (Evaluation of Potential Adverse Events Following COVID-19 mRNA 
Vaccination Among Adults Aged 65 Years and Older: A Self-Controlled Study in the U.S | medRxiv).

Discussion and questions
1. Are statistical signals for myopericarditis attenuating going from primary series to the bivalent dose?

- The sequential surveillance analysis isn’t designed to compare rates across different doses. The 
RCA analyzes outcomes compared to a threshold and cannot address trends or association.

2. Are there any hypotheses concerning the difference in findings between the first analyses for the 
monovalent COVID-19 vaccine primary series and in the self-controlled analyses?
- It is possible that there is statistical noise, we may have not been able to control for time 

factors. 
3. How appropriate are 2019 historical data for use during a pandemic with broad health effects?

- FDA did a comprehensive study on historical rates before deciding to use 2019 data for 
sequential analysis. There were large variations in healthcare utilization compared to 2020.

4. Does FDA have plans to use other comparison groups for sequential analyses?
- FDA is exploring use of concurrent comparator groups, similar to what is used in the Vaccine 

Safety Datalink.
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