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“possible aspiration/choking from 
emesis while napping, respiratory 
failure leading to cardiac arrest. Could 
also have been primary cardiac or 
neurologic, although no obvious 
infectious, ischemic, metabolic, 
traumatic cause by history or exam, 
although limited diagnostics during 
ongoing CPR.” Cause of death was 
noted in ER as cardiopulmonary arrest. 
Autopsy report was notable only for 
“pulmonary congestion and edema,” 
with “no signs of injury or congenital 
malformation.” 
 
Reviewer Comment: Available 
information suggests aspiration event. 
DPV will follow case for any further 
information.  

 76 F Ischemic stroke Consumer report of a 76Y F with hx of 
HTN, DM type 2, hyperlipidemia, and 
atherosclerosis, stable on 
corresponding medications, 
experienced ischemic stroke 57 days 
after Pfizer bivalent booster vaccine 
and expired the next day. Per reporter 
patient had no prior symptoms and had 
4 doses of Moderna vaccine prior to 
receiving the Pfizer bivalent booster.  

Reviewer Comment: Given patient’s 
comorbidities and latency since 
vaccination, role of vaccine cannot be 
determined.

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 US CASES 

ID Age 
(years) 

Sex Adverse Event Summary 
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There are no new data mining findings compared to previous surveillance period. The 
previously reported signal for ischemic stroke has resolved. 
 
 
6 CASE SERIES 
 
None. 
 
 
7 NOTABLE PUBLICATIONS 
 
A literature search of PubMed conducted on 7/10/23 for ‘Pfizer-BioNTech 
COVID-19 Vaccine Bivalent’ with a date range of 4/1/23 through 7/1/23 and yielded the 
following safety related articles: 
 
Piechotta V et al. “Safety and effectiveness of vaccines against COVID-19 in children 
aged 5-11 years: a systematic review and meta-analysis.” Lancet Child Adolesc Health. 
2023 Jun;7(6):379-391. doi: 10.1016/S2352-4642(23)00078-0. Epub 2023 Apr 18. 
     The authors performed a systematic review and meta-analysis aimed to assess the 
safety and efficacy or effectiveness of All COVID-19 vaccines, including the Pfizer 
bivalent vaccine, approved in the EU for children aged 5-11 years up to January 23, 
2023. Authors concluded that In children aged 5-11 years, mRNA vaccines are 
moderately effective against infections with the omicron variant, but probably protect 
well against COVID-19 hospitalizations. Additionally, vaccines were “reactogenic but 
probably safe.”  
 
Ehmsen S, et al. “BQ.1.1, XBB.1, and XBB.1.5 neutralization after bivalent mRNA 
COVID-19 booster in patients with cancer.” Cancer Cell. 2023 Apr 10;41(4):649-650. 
doi: 10.1016/j.ccell.2023.02.003. Epub 2023 Feb 9.  
     Authors evaluated the neutralizing capacity to current SARS-CoV-2 variants in 
patients with cancer before and after receiving the BNT162b2 bivalent mRNA vaccine 
booster. They concluded that “Bivalent vaccine provides some protection against 
BQ.1.1 but fails to protect against XBB.1 and XBB.1.5 in patients with cancer.” 
 
Wagenhäuser I, et al. “Bivalent BNT162b2 mRNA original/omicron BA.4-5 booster 
vaccination: adverse reactions and inability to work compared with the monovalent 
COVID-19 booster.” Clin Microbiol Infect. 2023 Apr;29(4):554-556. doi: 
10.1016/j.cmi.2023.01.008. Epub 2023 Jan 16.  
     Study comparing 104 four healthcare workers who received a fourth dose of COVID-
19 vaccine with either the original, monovalent Pfizer vaccine or bivalent vaccine 
(between 8/13/21 to 10/28/22), showed higher rate of adverse reactions among 
participants receiving the bivalent vaccine (87.5% [95% CI, 77.2%–93.5%; 56/64]) 
compared with those receiving the monovalent vaccine (52.5% [95% CI, 37.5%–67.1%; 
21/40]) vaccine (p = 0.0002). Per authors there was a trend towards an increased rate 
of inability to work and intake of as-needed medication following bivalent vaccination.  
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Reviewer comment: No further regulatory action is indicated based on the above 
literature search. DPV will continue to monitor. 

8 SPONSOR’S ABBREVIATED SUMMARY MONTHLY SAFETY REPORT 

The most recent Abbreviated Summary Monthly Safety Report (aSMSR #16) in PBRER 
format was submitted on 6/12/23 (STN 125742.300; reporting period 4/16/23 to 
5/15/23), which included the monovalent and bivalent vaccines. During the reporting 
period for the aSMSR, no actions were taken for BNT162b2 vaccines for safety 
reasons. A total of 9,781,940 doses were distributed for the BNT162b2 Bivalent 
(Original and Omicron BA.4/BA.5) for this reporting period (543,979,490 cumulative).  

Per review memo: "During the reporting period, no actions were taken for safety 
reasons by a HA with respect to the authorized BNT162b2 vaccines (page 7). According 
to the manufacturer, there is no data at this time to suggest that the safety concerns for 
the bivalent presentations are different from those of BNT162b2 Original (page 15). 
According to the manufacturer, based on the evaluation of cumulative safety data and 
the benefit-risk analysis, no changes to the Reference Safety Information (RSI), or 
additional risk minimization activities are warranted (page 17). 
Myocarditis and Pericarditis: "The results are generally similar to those reported in the 
previous abbreviated SMSR #15 (reporting period 3/16/2323 through 4/1523). No newly 
elevated groups were identified as compared to the results in SMSR #15" (page 25). 
Overview of signals addressed or under evaluation during the reporting interval: 
Menstrual Irregularities, status ongoing, category not yet determined (pages 16 and 
345).” 
 
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 QUERY AND INFORMATION REQUESTS DURING THE SURVEILLANCE 
PERIOD 

 
No information requests were received during this surveillance period.  
 
 
10 CONCLUSIONS 
 
The results from this quarterly surveillance report do not indicate a need for regulatory 
action. Continue routine surveillance.   
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VaST meeting notes 
January 9, 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, Keipp Talbot (VaST chair), Bob Hopkins 
(NVAC-chair), Lisa Jackson, 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), Mary Rubin (HRSA), Timothy Styles (HRSA)

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

CDC: Karen Broder, Margaret Cortese, Julianne Gee, Monica Godfrey, Elisha Hall, Anne Hause, Rita 
Helfand, Jessica MacNeil, Lauri Markowitz (CDC Co-lead), Paige Marquez, Michael McNeil, Sarah Meyer, 
Alanna Moorer, Pedro Moro, Danielle Moulia, Tanya Myers, Kristen Nordlund, Sara Oliver, Sierra 
Scarbrough, Martha Sharan, David Shay, John Su, Evelyn Twentyman, Megan Wallace, Eric Weintraub, 
Melinda Wharton (CDC Co-lead), Jared Woo

Technical SMEs: Steve Anderson (FDA), Ed Belongia (VSD), James Donahue (VSD), Peter Donoforio 
(VUMC), Bruce Fireman (VSD), Rich Forshee (FDA), Kristin Goddard (VSD), George Grimes (HRSA), Kayla 
Hanson (VSD), Nicky Klein (VSD), Ned Lewis (VSD), Narayan Nair (FDA), Azadeh Shoaibi (FDA), Kawsar 
Talaat (JHU), Ousseny Zerbo (VSD)

Agenda 
Signal detection/signal assessment for bivalent COVID-19 booster vaccination in active surveillance:

Vaccine Safety Datalink COVID-19 RCA: Preliminary Analyses of Ischemic Stroke after Pfizer Bivalent 
Booster Dose, Nicky Klein (KPNC) 
Centers for Medicare & Medicaid Services (verbal update), Rich Forshee (FDA)  
Veterans Affairs (verbal update), Fran Cunningham (VA)

Administrative issues and announcements - Co-chairs and Co-leads 
Reminders about COI and confidentiality
Doses distributed: 942,343,115; Doses administered: 665,076,272 (last updated: January 5)  
- Doses distributed: Pfizer-BioNTech: 566,920,395; Pfizer-

BioNTech(bivalent): 70,300,080; Moderna: 342,955,820; Moderna (bivalent): 33,615,200 
Janssen/J&J: 31,439,600; Novavax: 1,027,300; Other: 0 

- Doses administered: Pfizer-BioNTech: 396,267,682; Pfizer-
BioNTech(bivalent): 30,933,298; Moderna: 248,998,772; Moderna (bivalent): 17,536,128 

Janssen/J&J: 18,954,913; Novavax: 70,373; Other: 784,532
- At least one dose: 268,546,218; Primary series: 229,254,623; Bivalent booster dose (people  5-

years): 48,229,842
- 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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Vaccine Safety Datalink COVID-19 RCA: Preliminary Analyses of Ischemic Stroke after Pfizer Bivalent 
Booster Dose – Dr. Nicky Klein (KPNC) 
Dr. Klein presented the preliminary analysis of ischemic stroke following Pfizer-BioNTech COVID-19 
bivalent booster vaccination. There were 2.2 million (Moderna: 650k; Pfizer-BioNTech: 1.6 million) doses 
of bivalent boosters administered, of which, 820k doses (Moderna: 280k; Pfizer-BioNTech: 540k) were in 
persons  65-years old. 

There was a signal for stroke following Pfizer-BioNTech bivalent COVID-19 vaccine in persons  years, 
a rate ratio of 1.5-2 (CI: 1.16-2.07). There was significant temporal clustering in the 11-22 day risk-
window. KPNC reviewed 24 cases in persons  years following Pfizer-BioNTech bivalent vaccine. 22 
were incident ischemic stroke and none had a history of stroke or TIA. 14 patients had flu vaccine co-
administered on the same day. There was an elevated rate ratio for persons 18-64 years, but there was 
no statistical signal. In previous analyses, there was no evidence of increased risk after primary series or 
monovalent booster.

Discussion and questions
1. Was flu circulating during these time periods? Flu is also associated with strokes.

- There was substantial Flu A in Northern California during this period. They do not have 
immediate information on flu and/or respiratory viruses at other sites.

2. Do rates differ comparing bivalent only, bivalent + flu (HD), HD flu?
- VSD is looking at rates by concomitant flu vaccine and they are a little higher in those with 

concomitant HD flu but the data are too sparse to draw strong conclusions. In the past 2 
weeks, the rates with and without concomitant HD flu have converged.

3. What is the race/ethnicity of stroke patients?
- The additional slides (slide 23) include a race/ethnicity breakdown of the stroke cases 

following Pfizer-BioNTech bivalent booster in the 1-21 day window.
4. Any changes in race/ethnicity in the <65 year-old cohort compared to  year-old?

- The race/ethnicity breakdown for persons 18-64 years is similar (see slide 24).
5. Have subgroups within the  year age group been explored?

- To date, VSD has looked at age groups and at concomitant HD flu vaccine. Other subgroups 
not yet been explored. 

6. Is there a concern about the imbalance of accumulation of person-time & events contributing later 
in the post-vax window; how is the potential source of imbalance removed?

- There was a bigger imbalance at the beginning of data collection and stability comes more 
with time. It has a second order effect because they have the same amount of forward time 
for the event to be reported.

7. Once a signal is found it is considered a signal. How are additional data taken into account after a 
signal is found? 

- The purpose of continued evaluation of data is to check if it was in fact a signal. This could 
be due to late arriving data, specific sub-groups, or other comparators and/or other 
methods that need to be taken into account.

8. Can you describe what you were seeing in the Moderna analysis?
- VSD has not seen the same elevated rate ratios for Moderna. The most recent weekly 

analysis for Moderna in persons  years for stroke had a rate ratio of 1.05 (CI: 0.69-1.59), 
p-value: 0.450. For persons 18-64 years, the rate ratio for stroke was 0.63 (CI:0.23 - 1.64), p-
value 0.889.

9. Have the weekly estimates for Moderna decreased over time, akin to Pfizer estimates?
- The rate ratios have fluctuated over the last 5 weeks (not consistently decreasing or 

increasing), with RRs all roughly around 1. The absence of a signal for Moderna is relevant 
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for the earlier questions about flu circulation. Moderna vaccines were used later when flu 
activity was higher.

10. Was there a requirement of receipt of previous vaccines? Were they homologous or did you see 
heterologous doses?

- The criteria were that individuals that were eligible for a booster. There was no distinction in 
previous # of vaccines, heterologous, or homologous. The only other requirement was a 
vaccine 4+ months prior.

11. VaST members discussed reviewing background rates and whether there is actually a protective 
effect. The infection block effect is a plausible explanation for the differences we see between the 
risk and comparison intervals, but it does not explain the clustering in the risk interval. There is the 
same relationship with influenza disease and stroke.

12. VaST members discussed if there were any clinical differences (i.e. more comorbidities) between 
patients who received vaccine earlier vs later. 

Centers for Medicare & Medicaid Services (verbal update) – Dr. Rich Forshee (FDA)  
Dr. Forshee gave a verbal update on the CMS historical comparator analysis for evaluating stroke. The 
analysis has some differences compared with the VSD analysis – the outcome does not include transient 
ischemic attack (TIA), only ischemic stroke, and the risk interval is 1-28 days, compared to 1-21 days in 
VSD. Importantly, the comparator group is different. There has not been a signal for ischemic stroke 
following bivalent Pfizer-BioNTech or Moderna booster vaccination.

Discussion and questions
1. What dates are being used for the historical comparator?

- 2019 data were used for the historical comparator analysis.
2. What are the adjustments?

- The rates are directly adjusted for age, sex, race. The seasonality adjustment is added when 
FDA runs the RCA. There are more adjustments when a signal is found.

- For Pfizer-BioNTech, the analysis has reached the prespecified limit of outcome detection.
- FDA is now working on a more robust analysis.

Veterans Affairs (verbal update) – Dr. Fran Cunningham (VA)
Dr. Cunningham provided a verbal update on adverse events following bivalent vaccines in the VA active 
surveillance system. The overall uptake for bivalent vaccine was slower than anticipated – 377k 
Moderna and 376k Pfizer-BioNTech doses administered. The historical comparator analysis includes 
events in the 1-21 day window, except for anaphylaxis which is 1 day. The rate ratio was < 1 for ischemic 
stroke/TIA following Moderna and Pfizer-BioNTech bivalent booster vaccine. The rate ratio was also < 1 
among persons aged  65 years (Moderna: 277k; Pfizer-BioNTech: 264k). VA is now working on a 
companion surveillance analysis using target trial emulation method for bivalent vaccines, comparing 
mRNA vaccinees to a non-vaccinated population as well as those who received influenza vaccine only 
and those who received both influenza and bivalent vaccines. VA is also conducting a bivalent vaccine 
cohort study to assess pertinent outcomes  (including AMI, ischemic stroke) using continuous VA users 
only, adjusting for relevant baseline co-morbid conditions.
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Bivalent Vaccine Authorization date for ages 12+ years: August 31, 2022
Bivalent Vaccine Authorization date for ages 5-11 years: October 12, 2022
Bivalent 3rd dose of Primary Series Authorization for ages 6 months-4 years: December 8, 2022

Monthly Surveillance Report for Pfizer-BioNTech COVID-19 Vaccine, Bivalent
Surveillance Period: November 1, 2022 – November 30, 2022

Reviewer comments on Business Objects Query: During the surveillance period, the 
Pfizer-BioNTech COVID-19 Vaccine was authorized for use as a single booster dose in 
individuals 5 years of age and older. Reports in VAERS for younger individuals (Table 2) 
may represent unauthorized use of the vaccine, medication errors, and/or 
misclassification of the vaccine given. The majority (70.4%) of reports for the Pfizer 
bivalent vaccine were non-serious during the surveillance period (Table 1), although there 
was a higher percentage of serious reports for this surveillance period (29.6%) as 
compared to the prior surveillance period (15.8%). Serious reports were individually 
reviewed.

The most frequently reported PTs (Table 5) are consistent with PTs reported for the 
monovalent vaccine and with the known safety profile for the monovalent and bivalent 
vaccine or signs/symptoms of COVID-19. Review of PTs does not suggest new safety 
concerns for the bivalent vaccine. The EUA Fact Sheet includes Warnings and 
Precautions for myocarditis, pericarditis, and syncope. Lymphadenopathy is also a 
labeled event.

Medication error PTs during this surveillance period were consistent with those 
previously reported for the monovalent vaccine and almost all reports were non-serious 
(Table 6). The EUA Fact Sheet for Healthcare Providers Administering Vaccine 
(Vaccination Providers) 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 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.

Notable U.S. Death Reports
There were 25 U.S. death reports received during this surveillance period. All U.S. death 
reports were individually reviewed during the surveillance period. Deaths that were 
considered notable include deaths that in the reviewer’s judgment were suspicious for 
being due to the vaccine or did not have an alternate etiology and could plausibly be due 
to the vaccine. 

Summary of Notable U.S. Death Reports Following Pfizer-BioNTech COVID-19, 
Bivalent Vaccination, November 1, 2022 – November 30, 2022

ID Age 
(years)

Sex Summary

66 M Patient with PMH AORTIC VALVE STENOSIS; CHRONIC 
KIDNEY DISEASE; DIALYSIS; HYPERTENSION had 
dialysis on the morning of 11/4, received the covid vaccine 
(dose 5) and then went to a dermatologic office for a skin 
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check. While he was getting checked he became 
unresponsive. CPR was started, patient came to the ER and 
ACLS care was given. Patient expired.

Reviewer comment: This individual with chronic medical 
conditions died the same day of vaccination. Medical records 
and additional information are not available at this time, 
which precludes further assessment of this report.

67 F Patient with PMH High blood pressure, IBS/GI issues and 
recent history of bronchitis was running on treadmill and 
collapsed, eyes rolled back and strange breathing for a few 
minutes, then stopped breathing, CPR given, patient died. 
Onset 3-days post-4th dose.

Reviewer comment: This individual experienced sudden 
death 3-days post-vaccination. ER records mention possible 
acute coronary syndrome vs cardiac dysrhythmia vs 
pulmonary embolism. It is unknown if an autopsy was 
performed.

29 F Patient received flu vaccine and COVID bivalent booster and 
died 3-days later from an unknown heart issue. Report from 
pharmacist not directly involved with patient – was a friend 
from yoga class. Reporter saw online that individual died 
suddenly from what her partner described as an unknown 
heart issue. Reporter saw she recently had vaccines 
administered and wanted to make sure it was reported to 
VAERS.

Reviewer comment: This is a hearsay report. Medical records 
and additional information are not available at this time, 
which precludes further assessment of this report.

Reviewer comment: Review of death reports during the surveillance period found deaths 
that were temporally associated with vaccination. However, reports contained limited 
details and/or additional information was not available regarding other potential 
contributing factors or likely causes of death. No new safety concerns requiring further 
regulatory action were identified. Death reports will continue to be monitored.

U.S. Medically Notable Reports
Medically notable reports are based on reviewer judgement and may include reports of 
serious, unlabeled events that were suspicious for being due to the vaccine or that did not 
have an alternate etiology and could plausibly be due to the vaccine, atypical or rare life-
threatening events, or serious, labeled events with unusual presentations or clinical 
courses.

Summary of U.S. Medically Notable Reports Following Pfizer-BioNTech COVID-19, 
Bivalent Vaccination, November 1, 2022 – November 30, 2022

ID Age 
(years)

Sex Adverse 
Event

Summary
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67 F GBS Patient with PMH of chondrosarcoma 
presented to the emergency department 5-
days post-5th dose for evaluation of gradually 
worsening of weakness in both legs and back 
pain that started same day post-vaccination. 
She also received an influenza vaccine a few 
days AFTER symptoms started. A CT thoracic 
and lumbar spine with contrast showed no 
central canal stenosis. Neurology was 
consulted. LP was done which revealed 
albumino-cytological dissociation. Given 
concern for post-vaccine mediated Guillain 
Barre Syndrome (GBS), patient was started 
on IVIG. Completed 5 days of IVIG with mild 
improvement. Transferred to acute inpatient 
rehab unit to continue rehabilitation.

Reviewer comment: GBS is an adverse event 
of special interest (AESI) that is being 
monitored by the FDA BEST Initiative, CDC 
Vaccine Safety Datalink (VSD), and post-
authorization studies being conducted by the 
sponsor. An internal DPV observed to 
expected (O/E) analysis tool was used to 
calculate a crude O/E for GBS after receipt of 
the bivalent vaccine using the following 
assumptions: 28-day risk window, 7 
cumulative U.S. cases among all ages since 
initial bivalent authorization, 26,941,088 
bivalent doses administered in U.S. per CDC 
COVID tracker, and a conservative 
background rate of 1 per 100,000 person-
years (Gubernot, 2021). The O/E=0.339 (95% 
CI=0.136-0.698). The O/E is below 1 and 
does not suggest a new safety concern at this 
time. Surveillance will continue.

6 F Miller Fisher 
syndrome

Patient with PMH of ear infection developed 
Miller Fisher syndrome - started with fatigue 
and headache on 10/27, developed diplopia 
and fever (fever lasted ~3 days) on 10/29 as 
well as weakness. Onset 3-days post-unk 
dose. Admitted and evaluated - ultimately 
treated with IVIG. MRI brain 10/31/22 with 
enhancement of bilateral CN III-VIII; MRI 
spine 11/1/22 with patchy enhancement of 
nerve roots of cauda equina; CSF studies 
11/1/22:- Protein 76- Glucose 59- 12 WBC 
(11%N, 42%L, 47%Macro)- 0 RBC-
Meningitis/encephalitis panel and culture 
negative- CSF oligoclonal bands pending. 
Other tests: 11/1- Lyme serology negative- 
EBV serology negative- Respiratory pathogen 
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panel with +Rhino/enterovirus.

Reviewer comment: No medical records 
available at this time. This individual was 
positive for rhinovirus and enterovirus; viral 
infections are known to precede symptom 
onset of Miller Fisher syndrome and GBS. 
Please see comments above regarding safety 
surveillance for GBS and a crude O/E 
analysis.

67 M Bilateral 
pulmonary 
emboli, 
Suspicion for 
Vaccine 
Induced 
Thrombotic 
Thrombocyto
penia

Patient with PMH ANGINA PECTORIS; 
ANXIETY; DYSLIPIDAEMIA; ESSENTIAL 
HYPERTENSION; GASTROOESOPHAGEAL 
REFLUX DISEASE; GOUT; 
HYPERLIPIDAEMIA; ISCHAEMIC 
CARDIOMYOPATHY; MIGRAINE; 
OBSTRUCTIVE SLEEP APNOEA 
SYNDROME presented to ER 10/20/2022 
and diagnosed with Bilateral PE w/right heart 
strain; heparin infusion started. Onset 24 days 
post-5th dose (vaccinated on 9/26/22). Left 
ICA CVA on heparin a few hours later, 
occlusion lysed with tenecteplase, and 
mechanical thrombectomy 10/20/2022. 
Patient was intubated in the ER and 
transferred to the intensive care unit. Gross 
Hematuria - anticoagulation was held for a 
period of time while bleeding. Anticoagulation 
switched to Argatroban and eventually 
transitioned to warfarin. Extensive DVT left 
lower extremity discovered on imaging 
11/3/2022. Of note previous admission to the 
hospital on 10/16/2022 for Ileus small bowel 
and previous admission for 5 Vessel CABG 
10/7/2022, discharged on 10/12/2022 raising 
concern for Heparin induced 
thrombocytopenia however testing is not clear 
between HIT/T or VITT see lab results below. 
Declining platelets as follows 9/2/2022 204 
k/mL; 192k/mL pre-CABG ; 120k/mL 
10/7/2022 after heparin/ protamine on the 
bypass machine - no further challenge with 
heparin until 10/20/2022; 10/8 125; 10/9 111; 
10/10 114; 10/11 146; 10/12 188; 10/16; 209; 
10/17 194 10/20 143 pre heparin; 10/21 91; 
10/22 65; Argatroban started on 10/22; 10/23 
86; 10/24 platelets continue to rise to 335 
k/mL on 11/7/2022. Heparin platelet antibody 
positive 10/22/22, Serotonin release assay 
(SRA) negative 10/22/22. Repeat SRA sent 
11/2/2022 - negative. Hep-Ind 
Thrombocytopenia PF4 Ab  IgG (used as a 
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VITT assay) positive 10/22/22.

Reviewer comment: No medical records 
available at this time. This individual had a 
recent history of 5-vessel CABG and had 
declining platelets pre-CABG and after 
heparin on the bypass machine. The report 
indicates that lab testing was not clear to 
differentiate between HIT or VITT. 
Thrombosis with thrombocytopenia syndrome 
(TTS) has been reported to occur following 
COVID-19 vaccination and is a labeled event 
for the Janssen COVID-19 vaccine. The 
sponsor reviewed the topic of TTS following 
the Pfizer-BioNTech COVID-19 Vaccine at 
several time points during 2021 in Summary 
Monthly Safety Reports (SMSRs) and 
concluded that the review did not indicate the 
presence of a causal association with the 
Pfizer-BioNTech COVID-19 Vaccine 
(19736.335, 19736.366, 19736.409, 
19736.453, 19736.491). Thrombotic and 
embolic events are AESIs being monitored by 
CDC’s VSD, FDA’s BEST, and in post-
authorization/post-market safety studies being 
conducted by the sponsor.

36 M STEMI, 
thrombosis

Patient with HTN, 6-days post-vax on 11/1/22 
had STEMI thought to be due to embolic 
thrombi requiring aspiration thrombectomy. 
11/2/22 had another STEMI due to embolic 
thrombi requiring aspiration thrombectomy. 
Patient is a 36-year-old man with history of 
hypertension and possible MI (age 21, self-
reported) who presented with acute onset 
substernal chest pain radiating to both arms 
and was found to have STEMI with 100% 
occlusions with thrombi (no underlying 
plaque) of both LAD and RCA now s/p 
aspiration and thrombectomy of both arteries 
on 11/1 persistent ST elevation, then found to 
have 100% occluded posterolateral branch 
artery in the setting of heavy thrombus burden 
s/p second aspiration thrombectomy and stent 
placement on 11/2. He was then started on 
DAPT and apixaban, with plan for triple 
therapy (DAPT/apixaban) for a month (stop 
aspirin 12/1/22) followed by dual therapy 
(P2y12/DOAC) for at least 1 year. 
Hypercoagulable workup was unrevealing. 
Had Left heart catheterization 11/1/22, 
11/2/22. Transesophageal echocardiogram, 
Transthoracic echocardiogram performed
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Reviewer comment: No medical records are 
available at this time, which precludes further 
assessment of this case. Thrombotic and 
embolic events are AESIs being monitored by 
CDC’s VSD, FDA’s BEST, and in post-
authorization/post-market safety studies being 
conducted by the sponsor. The sponsor 
conducted a safety review of thromboembolic 
events in the SMSR for September 2021 
(19736.536), including case reviews, O/E 
analysis, and literature review, and concluded 
the totality of evidence did not support a 
causal association between thromboembolic 
events and the vaccine. Monitoring will 
continue.

30 M CVST, 
possible 
VITT

Patient with PMH of ASTHMA, ECZEMA, 
ALLERGIC RHINITIS, HX OF COVID 19 
(6/8/2022), and history of gynecomastia 
surgery 1-month prior to vaccination and on 
the following medications: ibuprofen, tylenol, 
oxycodone, fexofenadine, fluticasone, 
albuterol, triamcinolone, clindamycin, 
hydrocortisone experienced difficulty 
speaking, right facial droop, and right-sided 
weakness 2-days post-vax (vax on 11/4/22). 
Diagnosed with cerebral venous sinus 
thrombosis superior sagittal sinus and left 
convexity cortical vein, intracranial 
hemorrhage, and cerebral edema; required 
decompressive craniotomy, endovascular 
venous thrombectomy, and platelet 
transfusion. Reported as “DIC picture” with 
platelets low at 52,000 (were 211,000 pre-vax 
in Sept 2022), d-dimer elevated >4.0 (more 
specific value not found in records), INR 1.7, 
low fibrinogen <60. Reported as “highly 
suspicious for COVID vaccine induced 
immune thrombocytopenia (VITT).” Negative 
lupus anticoagulant, negative Factor V 
Leiden, protein C activity level low (59, ref 
range=70-130%), antithrombin III activity 
normal, negative anti-cardiolipin antibody, 
ESR=2 (normal), SARS-CoV-2 not detected. 
No history of heparin exposure, PF4 antibody 
test=0.328 OD (ref range<=0.399 OD). Med 
records show ongoing hospitalization through 
at least 11/21/22, patient non-verbal with 
severe cognitive impairment, requires total 
assist.

Reviewer comment: This individual developed 
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CVST and possible VITT, although the PF4 
antibody test was within the reference range. 
A negative PF4 antibody test makes VITT 
less likely but does not exclude the diagnosis. 
(Greinacher, 2022) In addition, the onset was 
2-days post-vaccination; VITT has a more 
likely onset 5-30 days post-vaccination. 
(Greinacher, 2022) Please see above 
comments regarding previous sponsor 
evaluations of TTS and safety surveillance for 
thromboembolic events. In addition, the 
sponsor previously evaluated cases of 
cerebral venous thrombosis (CVT)  following 
the Pfizer-BioNTech COVID-19 Vaccine in 
response to questions from Swissmedic, 
including case reviews, clinical trial data, 
literature review, and O/E analyses 
(cumulatively through November 24, 2021), 
and concluded the evidence did not support a 
conclusion that Comirnaty is causally 
associated with CVT (19736.709). The 
sponsor performed an additional analysis of 
CVST through April 15, 2022 and again 
concluded that given the totality of evidence 
of data on CVST and Comirnaty, including 
O/E analyses, AE reports, literature review, 
and in context of the millions of doses 
administered, that a causal association 
between Comirnaty and CVST was not 
concluded and that no changes to the labeling 
or risk management documents were 
warranted. Routine monitoring will continue.

80 F Multiple 
pulmonary 
emboli, 
possible 
VITT

Patient with pancreatic carcinoma 
experienced increased shortness of breath 9-
days post-bivalent vaccine. She went to the 
emergency department, and they completed a 
CT scan of her chest and found lots of clots. 
She was then hospitalized and placed on 
supportive care with anti-coagulants. 
Reported that testing that shows vaccine-
induced Thrombotic Thrombocytopenia. 
Antibody test positive October 24, 2022 (no 
values provided). Reported via V-safe. CT 
Angio 10/24: Multiple pulmonary emboli and 
cardiac thrombus, 11/22: High PF4 antibody 
levels

Reviewer comment: This individual has 
pancreatic carcinoma which is a confounding 
condition for blood clots. The report mentions 
high PF4 antibody levels and VITT, although 
no lab values were available. Other labo atory 
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results, including platelet counts, and medical 
records are not available. This report will be 
re-reviewed pending additional information.

35 M Visual 
disturbance, 
cyclitis

Patient with no chronic or long-standing 
health conditions experienced symptoms in 
both eyes roughly 2-4 weeks after the first 
COVID vaccine (Moderna Lot#025J20-2A, 
Jan 2021) and had initial 24–48-hour flu-like 
symptoms post-vax. Second shot (Moderna 
Lot#042L20A) was administered in Feb 2021 
along with increased eye related symptoms. 
Initial symptoms included blurred vision, 
headaches/migraines, vertigo, and sensitivity 
to lights which included haloing and star-
bursting. Initially sought care with optometrist 
but was referred to Medical Center for 
additional assessment between Feb-April 
2021. Ophthalmology initial assessment that 
symptoms were presenting as Fuchs 
Heterochronic cyclitis, bilateral (treatment 
recommended optical steroids and artificial 
tears). Symptoms stabilized but failed to 
resolve during tapering treatments through 
July/Aug 2021. Referred to cornea specialist 
with an appointment Nov 2021. Specialist 
assessment could not provide positive 
diagnosis but did not believe symptoms were 
related to Fuchs Heterochronic cyclitis. 
Specialist could not confirm correlation with 
COVID virus or COVID vaccine but 
recommended continue Ophthalmologist 
directed treatments. Third COVID shot 
(Moderna Lot#035C21A) was administered on 
Dec 2021, which presented increased eye 
related symptoms shortly after. Symptoms 
again stabilized through spring/summer 2022 
with suspected tie to COVID vaccine. Fourth 
shot (Pfizer Bivalent Lot#GJ5342) was 
administered October 2022, which again 
presented with increased eye related 
symptoms 2-3 weeks after the shot. Followed 
up with Ophthalmology who recommended 
not taking any additional COVID vaccines, 
submit CDC adverse effect report, and to 
seek military medical waiver from future 
COVID vaccines. HLA-B27 Blood Test 
Negative, No suspected correlation to 2013 
Lasik surgery, Fuchs Heterochronic cyclitis-
like symptoms present at all times in both 
eyes.

Reviewer comment: This individual 

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



EUA 27034
Bivalent Vaccine Authorization date for ages 12+ years: August 31, 2022
Bivalent Vaccine Authorization date for ages 5-11 years: October 12, 2022
Bivalent 3rd dose of Primary Series Authorization for ages 6 months-4 years: December 8, 2022

experienced Fuchs Heterochronic cyclitis-like 
symptoms following each mRNA COVID-19 
vaccine. Fuchs Heterochronic cyclitis is a 
chronic, low grade anterior segment 
inflammation that accounts for 2-3% of all 
uveitis cases and has an unknown etiology, 
although there is consensus that an 
immunologic reaction is involved. (Bonfioli, 
2009) However, the report indicates that 
ophthalmology assessment ultimately did not 
believe symptoms were related to Fuchs 
Heterochronic cyclitis. No medical records are 
available at this time, however, the positive 
re-challenge in this case, suggests a potential 
relationship to mRNA COVID-19 vaccines. 
The sponsor has previously evaluated 
ophthalmology topics including blindness and 
visual disturbances (19736.453), optic neuritis 
(19736.335), and uveitis (19736.536 and 
19736.782); based on the totality of evidence, 
these events were not found to be a risk 
and/or causally associated with exposure to 
Comirnaty. Monitoring will continue.

66 F ITP Patient with PMH Diabetes mellitus; 
hypertension; obstructive sleep apnea; 
pulmonary hypertension and on meds of 
Tylenol PM Extra Strength; atorvastatin; 
bumetanide; buspirone; cholestyramine; 
cyanocobalamin; dexamethasone; 
ergocalciferol; escitalopram; losartan; 
melatonin; pantoprazole; pioglitazone; 
potassium chloride; sildenafil; triamcinolone 
admitted to hospital for thrombocytopenia with 
platelet count of 12k. Patient received COVID-
19 booster 8-days prior, and flu shot 12-days 
prior to symptom onset. Underwent extensive 
workup, which noted elevated ANA levels.  
Patient noted previously high ANA levels 
8/2022 during autoimmune workup. Report 
indicated that patient presumed to have 
vaccine induced ITP and was treated with 
dexamethasone. Platelet count recovered, 
and patient was discharged from hospital in 
stable condition. 

Reviewer comment: No medical records 
available at this time. This individual had 
undergone a previous autoimmune work-up 
for unknown reasons and was noted to have 
high ANA levels. The individual was also 
noted to be on pantoprazole, which is labeled 
for thrombocytopenia. The sponsor has 
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previously evaluated the risk of ITP and the 
potential signal was closed as “no risk” in 
August 2021 (19736.453).

Reviewer comment: Four U.S. medically notable reports concerned thromboembolic 
events, with three reports mentioning concern for VITT. Assessment of three of these 
reports (including two of the potential VITT reports) was limited by lack of medical records 
and/or confounding factors. The fourth report with available medical records ( ) 
was for a 30-year-old male with a history of gynecomastia surgery in the month prior to 
vaccination who experienced CVST with thrombocytopenia 2-days post-vaccination; PF4 
antibody test result was within the reference range which is not supportive of VITT. 
AESIs, including thromboembolic events, CVST, and TTS, are being monitored in CDC 
and FDA safety surveillance systems, and in post-authorization studies being conducted 
by the sponsor.

Case Series Analyses: 

Myocarditis/Pericarditis
A Business Objects AESI Screening Report query was run for Pfizer-BioNTech COVID-19 
Vaccine, Bivalent for the current surveillance period on December 14, 2022 for reports 
related to myocarditis or pericarditis. The following PTs were included: AUTOIMMUNE 
MYOCARDITIS;AUTOIMMUNE PERICARDITIS;EOSINOPHILIC 
MYOCARDITIS;HYPERSENSITIVITY MYOCARDITIS;IMMUNE-MEDIATED 
MYOCARDITIS;MYOCARDITIS;PERICARDITIS;PERICARDITIS 
ADHESIVE;PERICARDITIS CONSTRICTIVE;PLEUROPERICARDITIS. 

The query returned a total of five U.S. reports, including one non-fatal serious report (no 
death reports). The median age=56 years (range=33-73 years). The median onset=7 
days post-vaccination (range=1-20 days). Reports were for 2 (40.0%) females and 3 
(60.0%) males. The one non-fatal serious report was for a 56-year-old female with a 
history of hypertension and flu-like symptoms (negative for COVID) with onset 17-days 
post-bivalent dose. Cardiology note indicated likely infective endocarditis of the aortic 
valve; 1 bottle positive for Streptococcus and transthoracic echo showed evidence of 
moderate size vegetation on the aortic valve.

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.

Sponsor’s Abbreviated Summary Monthly Safety Report
The sponsor submitted an Abbreviated Summary Monthly Safety Report (aSMSR) on 
December 8, 2022 (STN 125742/243; reporting period October 16, 2022 to November 15, 
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2022), which included the monovalent and bivalent vaccines. During the reporting period 
for the aSMSR, no actions were taken for BNT162b2 for safety reasons. A potential 
safety signal for dermatomyositis has an ongoing evaluation. This signal was from a 
serious AE (SAE) from a non-vaccine Pfizer-sponsored clinical trial for an 
immunomodular investigational product. The sponsor evaluated a signal for 
hemophagocytic lymphohistiocytosis (HLH) and closed the signal as “no risk.” 

Reviewer comment: A separate memo summarizing the review findings from the aSMSR 
will be prepared and uploaded to CBER Connect. No further regulatory action is indicated 
based upon the information provided in the aSMSR.

Data Mining Findings1

Data mining was conducted using the Empirica Signal “US Signals Summary Table” with 
a data lock point of December 9, 2022. PTs with an  for the U.S. overall and/or 
subgroups are shown below.

Preferred Terms with an  for the U.S. overall or subgroups, Pfizer-BioNTech 
COVID-19 Vaccine, Bivalent

Reviewer comment: PTs with an  primarily included medication errors and off 
label use. Prior review of reports of “loss of consciousness” and “unresponsive to stimuli” 
frequently revealed events of fainting/syncope, with some reports also involving seizures 
or seizure-like activity. A few death reports also included the PT “unresponsive to stimuli.” 
Syncope is a labeled event and is included in Warnings and Precautions of the EUA Fact 
Sheet. Herpes zoster is no longer a PT with an  for any subgroup. Data mining 
findings did not reveal patterns suggesting new safety concerns. Continued surveillance 
using data mining will continue.

Publications
A literature search of PubMed was conducted on December 14, 2022 for ‘Pfizer-
BioNTech COVID-19 Vaccine, Bivalent’ with a date range of November 1, 2022 through 
November 30, 2022: 2022/11/01:2022/11/30[Date - Publication] AND (("bnt162 
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vaccine"[MeSH Terms] OR ("bnt162"[All Fields] AND "vaccine"[All Fields]) OR "bnt162 
vaccine"[All Fields] OR "pfizer biontech covid 19 vaccine"[All Fields]) AND ("bivalence"[All 
Fields] OR "bivalency"[All Fields] OR "bivalent"[All Fields] OR "bivalently"[All Fields] OR 
"bivalents"[All Fields]))

The search returned two articles. Review of abstracts did not identify new safety concerns 
for the bivalent vaccine.

Reviewer comment: No further regulatory action is indicated based on the above literature 
search. 

Product Details
The Pfizer-BioNTech COVID-19 Vaccine, Bivalent contains equal amounts of modRNA 
encoding the viral spike (S) glycoprotein of SARS-CoV-2 (original) and modRNA 
encoding the viral spike (S) glycoprotein of SARS-CoV-2 (Omicron BA.4/BA.5). 

The Pfizer-BioNTech COVID-19 Vaccine, Bivalent is authorized for use as a single 
booster dose to prevent COVID-19 caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) in individuals  years of age and as the third dose in the 
primary series for individuals aged 6 months through 4 years. Please see the EUA Letter 
of Authorization (LOA), and product EUA Fact Sheets for additional details.

Conclusions
The findings from this monthly surveillance report for the Pfizer-BioNTech COVID-19 
Vaccine, Bivalent did not reveal new safety concerns requiring further regulatory action at 
this time. Routine surveillance will continue, along with routine surveillance reports.
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_____________________________

1 The minimum standard analysis is the “US Signals Summary Table.” Data mining 
covers the entire post-authorization period for this product. 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.

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



1

D
at

a 
M

in
in

g 
In

tr
od

uc
tio

n*

St
at

ist
ic

al
 m

et
ho

d 
fo

r i
de

nt
ify

in
g 

di
sp

ro
po

rt
io

na
lit

y 
(e

xc
es

s 
of

 
re

po
rt

ed
 A

E 
fo

r p
ro

du
ct

 re
la

tiv
e 

to
 o

th
er

 p
ro

du
ct

s)
 in

 la
rg

e 
da

ta
ba

se
Ca

n 
be

 u
se

fu
l f

or
 sc

re
en

in
g 

an
d 

hy
po

th
es

is
 g

en
er

at
in

g 
on

ly
Ev

al
ua

te
 fi

nd
in

gs
 in

 c
lin

ic
al

 a
nd

 e
pi

de
m

io
lo

gi
ca

l c
on

te
xt

 (e
.g

., 
un

ex
pe

ct
ed

?)
Co

m
pe

lli
ng

 h
yp

ot
he

se
s s

ho
ul

d 
be

 e
xp

lo
re

d 
(e

.g
., 

vi
a 

ca
se

 s
er

ie
s 

an
al

ys
es

) 
St

at
ist

ic
al

 s
ig

na
l o

f d
is

pr
op

or
tio

na
lit

y 

Ab
se

nc
e 

of
 d

is
pr

op
or

tio
na

lit
y 

do
es

 n
ot

 c
on

fir
m

 a
bs

en
ce

 o
f s

af
et

y 
si

gn
al

 n
or

 n
eg

at
e 

a 
si

gn
al

 o
th

er
w

is
e 

de
te

ct
ed

D
R

A
F

T
 -

 D
O

 N
O

T
 D

IS
T

R
IB

U
T

E

*B
es

t P
ra

ct
ic

es
 in

 D
ru

g 
an

d 
Bi

ol
og

ic
al

 P
ro

du
ct

 P
os

tm
ar

ke
t S

af
et

y 
Su

rv
ei

lla
nc

e 
fo

r F
DA

 S
ta

ff
 (N

ov
em

be
r 2

01
9;

 D
ra

ft
). 

Av
ai

la
bl

e 
at

 h
tt

ps
:/

/w
w

w
.fd

a.
go

v/
m

ed
ia

/1
30

21
6/

do
w

nl
oa

d 

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



2

D
E 

VA
ER

S 
Da

ta
 M

in
in

g 
M

et
ho

ds

Ca
lc

ul
at

es
 E

m
pi

ric
 B

ay
es

 G
eo

m
et

ric
 M

ea
n 

(E
BG

M
) u

si
ng

 
ob

se
rv

ed
 to

 e
xp

ec
te

d 
(O

/E
) v

ac
ci

ne
-P

T 
pa

ir 
ra

tio
s

EB
G

M
 d

er
iv

ed
 fr

om
 st

at
ist

ic
al

 m
od

el
 (M

ul
ti-

ite
m

 G
am

m
a 

Po
is

so
n 

Sh
rin

ke
r;

 M
G

PS
) t

ha
t a

cc
ou

nt
s f

or
 in

st
ab

ili
ty

 fr
om

 s
m

al
l n

um
be

rs
*

ad
ju

st
ed

 b
y 

ag
e,

 g
en

de
r a

nd
 y

ea
r r

ec
ei

ve
d

Va
cc

in
e-

PT
 p

ai
rs

 ra
nk

ed
 b

y 
lo

w
er

 5
%

 b
ou

nd
 o

f 9
0%

 c
on

fid
en

ce
 

in
te

rv
al

 a
ro

un
d 

EB
G

M
 (E

B0
5)

 
St

an
da

rd
 a

le
rt

 th
re

sh
ol

d:
 E

B0
5 

>2
W

ee
kl

y 
U

S 
su

m
m

ar
y 

ta
bl

e 
in

cl
ud

es
 su

bs
et

 a
le

rt
s 

fo
r a

ge
 (0

-1
, 

2-
8,

 9
-1

8,
 1

9-
44

, 4
5-

64
, a

nd
 >

65
 y

ea
rs

), 
ge

nd
er

, a
nd

 s
er

io
us

/f
at

al

D
R

A
F

T
 -

 D
O

 N
O

T
 D

IS
T

R
IB

U
T

E

*S
za

rf
m

an
 A

, T
on

ni
ng

 JM
, D

or
ai

sw
am

y 
PM

. P
ha

rm
ac

ov
ig

ila
nc

e 
in

 th
e 

21
st

 c
en

tu
ry

: n
ew

 sy
st

em
at

ic
 to

ol
s f

or
 a

n 
ol

d 
pr

ob
le

m
. P

ha
rm

ac
ot

he
ra

py
. 2

00
4 

Se
p;

24
(9

):1
09

9-
10

4.
 d

oi
: 1

0.
15

92
/p

hc
o.

24
.1

3.
10

99
.3

80
90

. P
M

ID
: 1

54
60

16
9.

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



3

Li
m

ita
tio

ns
 o

f D
at

a 
M

in
in

g 
In

cl
ud

e:

Im
pa

ct
ed

 b
y 

st
im

ul
at

ed
 re

po
rt

in
g 

(e
.g

., 
V-

sa
fe

, m
ed

ia
 re

po
rt

s)
 

Fa
ls

e 
al

er
ts

 fr
om

 st
at

ist
ic

al
 in

te
ra

ct
io

n 
(e

.g
., 

If 
va

cc
in

es
 X

 a
nd

 Y
 

of
te

n 
gi

ve
n 

co
nc

om
ita

nt
ly,

 st
at

ist
ic

al
 s

ig
na

l f
or

 v
ac

ci
ne

 X
 a

nd
 

AE
 Z

 m
ay

 b
e 

dr
iv

en
 b

y 
va

cc
in

e 
Y)

M
ed

DR
A 

co
ns

tr
ai

nt
s 

(e
.g

., 
Si

gn
al

 X
 c

an
 b

e 
re

fle
ct

ed
 in

 m
ul

tip
le

 
PT

s t
ha

t i
nd

iv
id

ua
lly

 d
o 

no
t r

ea
ch

 a
le

rt
 th

re
sh

ol
d)

 
Co

nf
ou

nd
in

g 
(e

.g
., 

by
 in

di
ca

tio
n)

 
O

th
er

 V
AE

RS
 li

m
ita

tio
ns

 (e
.g

., 
un

de
rr

ep
or

tin
g,

 v
ar

ia
bl

e 
re

po
rt

in
g 

by
 so

ur
ce

, i
nc

om
pl

et
e 

re
po

rt
in

g,
 d

up
lic

at
e 

re
po

rt
in

g)

D
R

A
F

T
 -

 D
O

 N
O

T
 D

IS
T

R
IB

U
T

E

AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON




