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From: "Menschik, David"

To: "Alimchandani, Meghna"

"Zinderman, Craig E"

Cc: "Baer, Bethany"

Subject: FW: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and
respond

Date: Fri, 10 Sep 2021 11:57:44 +0000
Importance: Normal
Attachments: mRNA_6mo_safety_review-update98forOS_9921.docx

FYI
(expanded data mining limitation section to address potential concern regarding year-stratification and potential masking
of class effects, etc.)

From: Menschik, David
Sent: Friday, September 10, 2021 7:53 AM

To: Rosenblum, Hannah (cDc/ppiD/NCIRD/DVD) |GG
Cc: Baer, Bethany

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond
Hi Hannah,

Bethany and | have edits for the data mining limitations section on page 13 of the attached draft manuscript. Please see
attached and glad to discuss if any questions.

Thanks,
David

From: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD) _

Sent: Thursday, September 09, 2021 3:44 PM
To: Menschik, David
Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Sounds like a plan!

Hannah

From: Menschik, David

Sent: Thursday, September 9, 2021 3:41 PM

To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

Thanks — working with Bethany now on new data mining limitation language and will share with you in near future.
I'll wait to run changes by my leadership for clearance until you advise me that no further substantive edits are
forthcoming prior to submission.
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Thanks,
David

From: Rosenblum, Hannah (cdc/DDID/NCIRD/DVD) ||

Sent: Thursday, September 09, 2021 3:33 PM
To: Menschik, David
Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Definitely
Here’s the latest version — the discussion has gotten a little messy so if you can excuse some of the part that is clearly still
in revision.

Hannah

From: Menschik, David

Sent: Thursday, September 9, 2021 3:01 PM

To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD)

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

Thanks Hannah!

Given the current stage of the manuscript, would we be able to add an additional data mining limitation to the
manuscript?

Thanks,

David

From: Rosenblum, Hannah (cDC/DDID/NCIRD/DVD) |GGG
Sent: Thursday, September 09, 2021 2:20 PM

To: Menschik, David
Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Dear David,

Thanks so much for writing. The manuscript has moved through CDC clearance rather quickly but we’ve decided to revise
some of the analysis about reported deaths to make it more meaningful/interpretable.

Will definitely send you an updated version of the manuscript as this evolves.

Thanks so very much for your continued engagement on this,
Hannah

From: Menschik, David

Sent: Thursday, September 9, 2021 1:32 PM

To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD)

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

Hi Hannah,

Hope all well on your end. Wondering if there is any status update for this manuscript?
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Best,
David

From: Rosenblum, Hannah (cDc/DDID/NCIRD/DVD) [ GG
Sent: Thursday, August 05, 2021 2:48 PM

To: Baer, Bethany [
Ce: Menschik, David |

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Excellent!! | hope you had a nice leave. On my end, we're *almost* through the CDC clearance process — will keep you
posted!

Hannah

From: Baer, Bethany

Sent: Thursday, August 5, 2021 2:44 PM

To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD)
Cc: Menschik, David (FDA/CBER)

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

Hi Hannah,

I was on leave for several weeks, so | realize my response is a little delayed. | have caught up on the email exchanges
between you and David. | have reviewed the manuscript you sent on July 215t and the minor changes you mentioned in
the email below. |, Bethany Baer, approve submission of the manuscript titled ‘Reactogenicity and Adverse Events during
the First Six Months of mRNA COVID-19 Vaccination in the United States: A Prospective Observational Study of Reports to
Vaccine Adverse Events Reporting System (VAERS) and v-safe ’ to clearance and to journal publication.”

Thank you for all of your hard work on this!
Bethany

From: Menschik, David I

Sent: Thursday, July 29, 2021 3:37 PM

To: Rosenblum, Hannah (CDC)
Cc: Baer, Bethany

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond
Hi Hannah,

| agree that these are not substantive changes and will send you the authorship agreement statement shortly.
Thanks so much to you and other teammates for all the amazing work on this very impressive paper!

Congratulations on this key milestone!
David

From: Rosenblum, Hannah (cDC/DDID/NCIRD/DVD) |GG
Sent: Thursday, July 29, 2021 3:33 PM

To: Menschik, David
Cc: Baer, Bethany
Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond
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CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hi David,
Thanks for asking and sorry | didn’t write to you about this earlier.
Several small changes were made since you saw the draft (and I’'m not sure what you consider substantive so I'll just list
them all here):
1. A previously supplemental table about impressions of deaths was moved to a main table (Table 4)
2. The previous table 9 had duplicate data as Figure 2 so that table was moved to supplemental
3. We split ‘serious reports’ and ‘non serious reports’ by meddra PT code in Table 2 to more accurately reflect the
breakdown.
4. A sentence was added in the discussion stating that the serious /nonserious report distribution is similar to other
adult vaccines (since there was concern that we didn’t include enough about adverse events in the discussion).

Thank you so so much for all of your responses, feedback and work on this.
Warm regards,
Hannah

From: Menschik, David |

Sent: Thursday, July 29, 2021 3:26 PM
To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD) |
cc: Baer, Bethany (FDA/CBER) || NG

Subject: RE: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond

Thanks Hannah! Can you please confirm that there were no substantive edits since the version cleared at FDA (or else
share these edits)?

Thanks,
David

From: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD) [

Sent: Thursday, July 29, 2021 3:22 PM

To: Gee, Julianne M (CDC) Liu, Ruiling (cOC) || G Varquez, Paige L (CDC)
Zhang, Bi C (CDC) Strid, Penelope (CDC) : Abara, Winston E (CDC)
Mcneil, Michael M (COC) | R Vvers. Tanya R (COC) N Hause, Anne M (CDC)
I /< schik, David [ EEEAEEGERY

(cDC) - Shimabukuro, Tom (CDC) shay, David K (COC) |

Subject: [EXTERNAL] 6 month safety review- approval for CDC clearance- please review and respond
Importance: High

; Su, John

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Dear co-authors,

Thank you so much for all of your hard work and feedback on the 6 month safety review manuscript. The manuscript has
been revised based on all of your feedback, and we’re in a good position to submit to CDC clearance.

Please double check your names/degrees to make sure | haven’t made any mistakes and that you are listed appropriately.

If you agree with submission of the draft in its current form, please reply with “l, NAME, approve submission of the
manuscript titled ‘Reactogenicity and Adverse Events during the First Six Months of mMRNA COVID-19 Vaccination in the
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United States: A Prospective Observational Study of Reports to Vaccine Adverse Events Reporting System (VAERS) and v-
safe ’ to clearance and to journal publication.”

We are planning to submit to the journal Lancet ID and the formatting of the draft matches their requirements.

All the very best,
Hannah

Hannah G. Rosenblum, MD
Epidemic Intelligence Service Officer

HPV Team, Viral Vaccine-Preventable Diseases Branch

Division of Viral Diseases, National Center for Immunization and Respiratory Diseases
Centers for Disease Control and Prevention
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From: "Menschik, David" [

To: "Shimabukuro, Tom (CDC)"
Cc: "Nair, Narayan"
Subject: RE: [EXTERNAL] FW: Weekly data mining

Date: Wed, 23 Jun 2021 18:06:28 +0000
Importance: Normal

No, | wish!
(If there is a compelling business need and approved, we can ask our contractor to construct new reports with different
age brackets though in the past reconstructing reports with different parameters has taken a long while...)

From: Shimabukuro, Tom (cDC/DDID/NCEZID/DHQP) [
Sent: Wednesday, June 23, 2021 1:33 PM

To: Menschik, David
Subject: RE: [EXTERNAL] FW: Weekly data mining

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Thanks David. Can you do customized age groups? I’'m not asking you do anything, just wondering. Thanks.

From: Menschik, David
Sent: Wednesday, June 23, 2021 12:08 PM

To: Shimabukuro, Tom (cD¢/DDID/NCEZID/DHAP) GG
Subject: RE: [EXTERNAL] FW: Weekly data mining

Sure Tom —the age brackets are: 0-1, 2-8, 9-18, 19-44, 45-64, and >65 years (corresponding to columns F through K
respectively in the weekly excel spreadsheet per below)

Best,
David

From: Shimabukuro, Tom (CDC/DDID/NCEZID/DHQP) |GG
Sent: Wednesday, June 23, 2021 11:37 AM

To: Menschik, David
Subject: [EXTERNAL] FW: Weekly data mining

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hi David — Would you be able to address Frank’s question/issue? Thanks.
Tom

From: Destefano, Frank (CDC/DDID/NCEZID/DHQP) [N
Sent: Wednesday, June 23, 2021 9:31 AM

To: Shimabukuro, Tom (CDC/DDID/NCEZID/DHQP) [
Subject: RE: Weekly data mining
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It would be informative to know how they define the age groups. What | see is an “Adult” and “Teen” group. Maybe it’s
not showing up because they are not specifying the right age group of 12-29 or 12-39?

Frank DeStefano, MD, MPH

From: Shimabukuro, Tom (CDC/DDID/NCEZID/DHQP) G
Sent: Tuesday, June 22, 2021 12:08 PM

To: Destefano, Frank (CDC/DDID/NCEZID/DHQP) |G
Subject: FW: Weekly data mining

I’'m perplexed that myocarditis isn’t alerting for either of the mRNA vaccines. I’'m wondering if it’s getting washout out in
the half million reports.

From: Menschik, David
Sent: Tuesday, June 22, 2021 6:51 AM

To: Su, John (cDC/DDID/NCEZID/DHQP) | 5himabukuro, Tom (coc/ppip/Ncezin/oxar) |G

Cc: Zinderman, Craig E (FDA/CBER) ; Nair, Narayan (FDA/CBER)
— Alimchandani, Meghna (FDA/CBER) Marquez, Paige

L. (CDC/DDID/NCEZID/DHQP) ﬂn Karen (CDC/DDID/NCEZID/DHCP) || R Harrinston,

Theresa (CDC/DDID/NCEZID/DHQP)
Subject: RE: Weekly data mining

Good morning John and Tom,

Attached please find a list of all (i.e., unvetted and regardless of notability) PTs with data mining alerts (i.e., EBO5
>2) for all EUA SARS-CoV-2 vaccine VAERS reports from our weekly ‘US Signals Summary Table’ (‘as of date’ 6/18/21).
Please feel free to share this hypothesis generating output with your team/command chain, though this is not intended to
be shared more broadly.

Thanks,
David
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From: "Jason, Christopher" [

To: "Bazel, Samaneh" "Alimchandani, Meghna"
Lesrencn’
"Nair, Narayan"

Subject: Pfizer Biontech Bivalent ISR 3-6
Date: Mon, 24 Jul 2023 14:47:24 +0000

Importance: Normal
Attachments: 2023_06_Pfizer-BioNTech_COVID-19_Vaccine_Bivalent_Q.pdf

Dear All

Please find attached the COVID Pfizer Bivalent ISR for march to June. | have uploaded a copy to the shared drive.

Sincerely,
Chris
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034 Samaneh Pt signed by

Samaneh Bazel -S
Date: 2023.07.20
Bazel -S 11:t56:35 -04'00'
Quarterly Surveillance Report for Pfizer-BioNTech COVID-19 Vaccine, Bivalent
Surveillance Interval: April 01, 2023 - July 01, 2023

Digitally signed by

Christopher R. Jason -S c};ﬁ:,mphe' i Jason 5
1 PRODUCT DETAILS Dm',o‘o“"”l""” 17:18:00
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). As of
4/18/23, the Pfizer-BioNTech COVID-19 Vaccine, Bivalent is authorized for use for all
doses administered to individuals 6 months of age and older. Please see the latest EUA
Letter of Authorization (LOA), and product EUA Fact Sheets for additional details.

2 REVIEW OF TABLES AND TRENDS

Please refer to the attachment at the end of the memo for the tables generated by
Business Objects (BO).

Reviewer comment:

Overall there were half the number of reports in VAERS (n = 6323) than the previous
surveillance quarter (n = 12,146), possibly due to less vaccine uptake. Most U.S. reports
for the Pfizer-BioNTech COVID-19 Vaccine, Bivalent were non-serious (n= 3,608;
70.7%) during the surveillance period. Of note, foreign reports may be for the Pfizer-
BioNTech COVID-19 Vaccine, Bivalent encoding Original/Omicron BA.1 (not authorized
for use in the U.S.) or Original/Omicron BA.4/BA.S.

The most frequently reported PTs overall are consistent with PTs reported for the
monovalent vaccine, PTs previously reported for the bivalent vaccine, and with the
known safety profile for the monovalent and bivalent vaccine or signs/symptoms of
COVID-19 or viral illness.

Medication error PTs during this surveillance period were consistent with those
previously reported (Table 6). Among the 15 reports of “Product Use Issue” (5 serious),
eleven were U.S reports, seven of which were follow up reports, with only one serious
initial report of a patient infected with COVID-19, 157 days after vaccination without
explanation for product use issue. 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 reports within the SOC “Pregnancy, Puerperium, and Perinatal
Conditions” did not suggest new safety concerns (Table 8). The safety of the vaccine in

1
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

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 or the need for further regulatory action. Routine surveillance will continue.

3 DEATH REPORTS

There were a total of 96 death reports during this surveillance period. A separate, BO,
QQ_CSS analysis on 7/13/23, yielded 93 initial death reports, including one pediatric
death under 18 years of age during this surveillance period. Eight cases (8.6%) reported
at least one concomitant vaccine. Among events with available vaccination to symptom
onset interval data (N = 87), the mean and median reported onset interval was 57
day(s) and 9 day(s) respectively with range of O to 254 days. Among events with
available age data (N = 67), the mean and median ages were 77 years and 80 years
respectively. Among events with available sex data (N = 90), 39 (43.3%) were female.

All US death reports (n = 43, 46.2%) during the surveillance period were individually
reviewed. Forty US cases reported multiple comorbidities and 24 cases were
confounded by Covid-19 infection. Five patients expired within a week after receiving
the bivalent Pfizer vaccine: two from cardiac events not further specified, one from
unspecified respiratory event, and two from unknown causes. Seven other deaths
occurred between 1 week and 1 month post vaccination: 1 death from Covid infection, 1
death from acute coronary thrombus with other comorbidities, and 5 others not
specified. Due to limited medical information, role of vaccine could not be assessed in
these cases. Notable US deaths are discussed further below.

Notable US Deaths

ID Age Sex Adverse Event Summary
(years)
I | M Cardiopulmonary 1 year old apparently healthy male
arrest found unresponsive while napping,

after eating cereal earlier, and died
same day, 22 days after
coadministration of Bivalent Pfizer
booster and MMR vaccines. Per PCP
VAERS form, patient had received 2
primary doses of Moderna Covid-19
vaccine previously on unknown dates.
In ER fingerstick glucose was < 10
mg/dL and tox screen was negative.
Bedside limited ultrasound showed no
cardiac activity and no pericardial
effusion. Per ER physician notes:
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

“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.

I S 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 Sex Adverse Event Summary
(years)
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034
B 7 F ANCA vasculitis, 67Y F with hx of RA, developed ANCA

acute renal failure. vasculitis and ARF 30 days after
bivalent vaccine.

Reviewer Comment: Unlabeled
events. Although ANCA vasculitis
occurred post vaccination, it can also
occur with RA. Additionally, RA can
predispose to renal disease. Further
information is needed for assessment.
B o5 M Status epilepticus 5 mo M developed status epilepticus
with fever, one day after
coadministration of Covid bivalent,
Vaxelis, and Rotateq vaccines.
Admitted for sepsis evaluation.

Reviewer Comment: Status
epilepticus is an unlabeled event, but
case is confounded by multiple
vaccines coadministration. Febrile
seizures can occur after vaccination,
but status epilepticus is less likely.
Further information is needed.

BB F Ventricular 68Y F with no prior cardiac history, s/p
hypokinesis, recent bladder operation for unknown
takotsubo indication, developed Takotsubo
cardiomyopathy cardiomyopathy 2 days after receiving

Pfizer bivalent vaccine.

Reviewer Comment: Unlabeled event.
This case is confounded by recent
bladder surgery for unknown cause
with limited medical information.
Additionally, the patient’s symptoms
began during a 6-mile walk. However,
the proximity to vaccination suggests
vaccine role. Although Takotsubo
cardiomyopathy is rare, it has been
reported along other cardiac events
after Covid mRNA vaccines,
especially myocarditis and pericarditis,
which are labeled events for the Pfizer
mRNA vaccines. To date there are 2
other cases of Takotsubo
cardiomyopathy reported after the

4
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

Pfizer ba.4-5 bivalent vaccine in
VAERS.

A query in business objects on
7/13/23 using LLT “Takotsubo
syndrome” also yielded 70 reports
(including 24 US reports) for the Pfizer
monovalent vaccine. A PubMed
search on 7/13/23, using keywords
“Takotsubo” and “Covid vaccines”
yielded only articles on Takotsubo
syndrome after the Pfizer monovalent
vaccine (or other Covid-19 vaccines),
and not the Pfizer bivalent vaccine.
B G F IGA nephropathy 61Y F with history of Crohn’s disease,
developed fever, chills, vomiting, and
hematuria one day after Pfizer bivalent
vaccine and was diagnosed with IGA
nephropathy several days later. No
further information is provided.

Reviewer Comment: Unlabeled event.
IGA nephropathy could be triggered
by Crohn’s disease. However, given
proximity of vaccination to onset of
symptoms, the role of vaccine cannot
be ruled out.

[ L F Gastroparesis, 50Y F with history of HTN, developed
PSBO sudden PSBO 40 days after Pfizer
bivalent vaccine x 3, then underwent
bowel resection with ensuing
gastroparesis.

Reviewer Comment: PSBO is an
unlabeled event. Further information is
needed to assess. Gastroparesis is
more likely due to bowel resection.
B G5 M ALS 65Y M with no prior medical history,
with bilateral arms/hands pain and
weakness beginning 2 days post
vaccination with Pfizer bivalent
vaccine, getting progressively worse,
diagnosed with ALS 3 months post
vaccination.
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

Reviewer Comment: Unlabeled event.
Role of vaccine cannot be ruled out,
given the proximity of event to

vaccination.
B 4 M Parsonage-Turner 48Y M with DM type 2, HTN,
syndrome, Brachial | hyperlipidemia, gout, GERD,
Plexopathy, developed Parsonage-Turner
Right Phrenic nerve | syndrome -- brachial plexopathy,
palsy, Right resulting in R phrenic nerve palsy,

diaphragm paralysis | paralysis of R hemidiaphragm,
impaired R lung ventilation, 23 days
after vaccination.

Reviewer Comment: Unlabeled event.
Given latency of symptoms since
vaccination, the role of vaccine cannot
be ruled out. However, more medical
information is needed.

| BED M Autoimmune 40Y M with no past medical history,
rhombencephalitis developed gradual lethargy 6 weeks
post vaccination, which progressed
over the next 6 months to numbness
and tingling in hands, feet, and
slurring of speech; he was diagnosed
with autoimmune rhombencephalitis
and hospice was recommended. Life
flighted to 2nd. alternate facility for
stem cell transplant. Currently in
inpatient rehabilitation. Cannot walk,
cannot use arms for eating dressing or
grasping objects. Speech remains
difficult.

Reviewer Comment: Unlabeled event.
Given limited information about
medical workup for other etiologies,
role of vaccine cannot be elucidated.
B s F Transverse myelitis | 78Y F with history of A-fib, HTN,
hyperlipidemia, osteoporosis,
developed left lower extremity
weakness and left thigh numbness 6
days after coadministration of
influenza and Pfizer bivalent vaccine
with MRI findings of Transverse
myelitis. She did not have any recent

6
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

illness and other workup was
negative.

Reviewer Comment: Unlabeled event.
Proximity to vaccination and negative
workup for other etiologies point to
vaccine causal role, but case is
confounded by coadministration of
influenza vaccine. Transverse myelitis
is an AESI followed closely for the
Pfizer vaccine.

Reviewer comment: Review of VAERS data and medically notable reports did not
identify new safety concerns for the Pfizer bivalent vaccine during the surveillance
period. The reported AESIs showed a similar or decreased trend as compared to the
previous quarterly surveillance, except for increased reports of acute Ml (n = 87) vs
previous quarterly reports (n = 32). Review of acute M| cases, however, revealed that
majority of vaccination dates were between September and December 2022 with only 6
reports of acute Ml in 2023. Additionally, the majority of the reports did not have further
medical information and a meaningful analysis could not be performed.

5 DATA MINING FINDINGS

Datamining for Pfizer-BioNTech COVID-19 Vaccine, Bivalent was conducted using the
Empirica Signal Signals tab “US/World Signals Summary Table” on 7/10/23, with a data
lock point of 7/7/23. Preferred terms (PTs) with corresponding EB0O5 values are shown
in the table below.

US Serious us World
US EB05 USN EB05 Serious N EBO05 World N

Event 20230707 | 20230707 | 20230707 20230707 | 20230707 | 20230707
Off label use 2.56 142 0.975 7 0.978 386
Product use
issue 2.50 133 1.139 8 4.17 285
Drug
ineffective 2.17 1867 1.105 21 1.25 2325
Incorrect
product
formulation
administered 2.02 1536 0.779 2 2.51 1536
Product
storage error 1.67 4251 2.07 4251

Reviewer comment:
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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

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.”

Wagenhauser |, 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% ClI, 77.2%—93.5%; 56/64])
compared with those receiving the monovalent vaccine (52.5% [95% ClI, 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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Pfizer-BioNTech COVID-19 Vaccine, Bivalent Samaneh Bazel
EUA 27034

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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VAERS Internal Surveillance Report

(Confidential - Deliberative/Predecisional)

Surveillance Period (Completed Dates): 4/1/23 to 7/1/23
Vaccine Name: COVID19 (COVID19 (PFIZER=-

BIONTECH BIVALENT))

1. Event Counts by Location and Seriousness
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1210
6,289

1,489 | 45
1,208 | 51 43
2,697 | 9% 88

Report Run Date: 7/6/23
Report By: Samaneh.Bazel

266
1,145

Note: One event can be counted in multiple serious subcategories if reported differently by multiple reporters

2. Event Counts by Age Group
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1 0 0 0 0 0 1

9 0 0 4 1 0 4
728 12 21 282 39 0 399
1,037 57 33 706 41 0 272
922 26 33 152 75 0 676
2,697 96 88 1,145 156 0 1,382

Note: One event can be counted in multiple age bands and/or serious subcategories if reported differently by multiple reporters
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4 E Counts for § il Period Y. | Prior § Y
Event Counts by Year & Category

25,000
«
-
20,000 o
©
15,000
¥ All Events Count
¥ Serious Events Count
¥ Death Events Count
10,000 ~
]
- | .
o
- q 2
o n
0 o - (=} RS < S —_—
2021 2022 2023
5, Most Freguent Preferred Terms (PTs)
coviD-18 1,612 5,736 1 1 0 848 25
EXPIRED PRODUCT
ADMINISTERED 724 1,449 2 12 10 0 0
PRODUCT STORAGE ERROR 638 4,247 3 2 =1 0 0
FATIGUE 635 3,018 L 3 =1 199 5
DRUG INEFFECTIVE 576 2,299 5 6 1 576 1
COUGH 569 2,103 6 7 1 102 4
PYREXIA 556 2,764 7 5 =2 178 7
HEADACHE 467 2,914 8 4 -4 153 1
PAIN 373 2,024 9 8 =1 99 1
NO ADVERSE EVENT 340 1,922 10 9 =1 0 0
MALAISE 317 1,446 1" 13 2 104 5
OROPHARYNGEAL PAIN 316 1,212 12 18 6 23 0
DYSPNOEA 295 1,307 13 15 2 170 12
INTERCHANGE OF VACCINE
PRODUCTS 257 1,120 14 19 5 242 5
RESPIRATORY TRACT
CONGESTION 253 890 15 22 7 15 3
CHILLS 228 1,534 16 1 =5 81 2
PAIN IN EXTREMITY 217 1,353 17 14 =3 98 3
RHINORRHOEA 199 793 18 24 6 10 0
ASTHENIA 193 925 19 21 2 118 8
ARTHRALGIA 183 1,015 20 20 0 96 2
ACUTE RESPIRATORY FAILURE 181 302 21 42 21 180 12
DIZZINESS 174 1,256 22 17 =5 88 1
CONDITION AGGRAVATED 164 667 23 30 7 104 9
NAUSEA 150 1,282 24 16 =8 81 3
NASOPHARYNGITIS 139 462 25 34 9 9 0
HYPOXIA 137 242 26 45 19 137 12
VOMITING 131 715 27 27 0 77 3
DIARRHOEA 130 675 28 28 0 63 2
MYALGIA 122 888 29 23 -5 74 0
FEELING ABNORMAL 120 750 30 26 -4 25 0
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INCORRECT PRODUCT
FORMULATION ADMINISTERED

VACCINATION FAILURE
CHEST PAIN

NASAL CONGESTION
HYPOTENSION
SYMPTOM RECURRENCE

ACUTE MYOCARDIAL
INFARCTION

INCORRECT DOSE
ADMINISTERED

INFLUENZA LIKE ILLNESS

WRONG PRODUCT
ADMINISTERED

RESPIRATORY FAILURE
ATRIAL FIBRILLATION
DECREASED APPETITE
RASH

PALPITATIONS
PNEUMONIA

FALL

PRODUCTIVE COUGH
THROAT IRRITATION
HYPOAESTHESIA
Count:

13
110
107
105
104
102

85
84
83
82
81
76
76
74
74
73
Il
50

1,535
470

418
259
133

149

762
320

668
134
290
421
566
449
228
351
235
318
444

31
32
33
34
35
36

37

38
39

39
41
42

& R

47
47

10
33

g &

25

29
49
43
37
32
35
47
39

Y

=21

110
4l
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45
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56
33
3
45
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39

EXPIRED PRODUCT
ADMINISTERED

PRODUCT STORAGE ERROR

INCORRECT PRODUCT
FORMULATION ADMINISTERED

INCORRECT DOSE
ADMINISTERED

WRONG PRODUCT
ADMINISTERED

INAPPROPRIATE SCHEDULE OF
PRODUCT ADMINISTRATION

EXTRA DOSE ADMINISTERED
PRODUCT PREPARATION ISSUE

PRODUCT PREPARATION
ERROR

PRODUCT ADMINISTERED TO
PATIENT OF INAPPROPRIATE
AGE

POOR QUALITY PRODUCT
ADMINISTERED

PRODUCT USE ISSUE
PRODUCT ADMINISTRATION
ERROR

VACCINATION ERROR
MEDICATION ERROR
CIRCUMSTANCE OR
INFORMATION CAPABLE OF
LEADING TO MEDICATION
ERROR

INCORRECT ROUTE OF
PRODUCT ADMINISTRATION

PRODUCT ADMINISTERED AT
INAPPROPRIATE SITE

ACCIDENTAL OVERDOSE

724
638

113

85

32

27

26

15
15

13
10

1,449
4,247

1,535

762

299
444
327

170

344

142
283
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WRONG TECHNIQUE IN

PRODUCT USAGE PROCESS 2 11 19 19 0 2 0
DEVICE DIFFICULT TO USE 1 1 21 24 3 1 1
PRODUCT PACKAGING

CONFUSION 1 2 21 22 1 0 0
UNINTENTIONAL MEDICAL

DEVICE REMOVAL 1 2 21 22 1 1 1
WRONG PATIENT RECEIVED

PRODUCT 1 3 21 20 =1 0 0
Count: 24

Count: 0

EXPOSURE DURING

PREGNANCY 4 0
ABORTION SPONTANEOUS 5 17 2 3 1 0 0
MATERNAL EXPOSURE DURING

PREGNANCY 5 26 2 2 0 5 1
MATERNAL EXPOSURE BEFORE

PREGNANCY 3 7 4 5 1 0 0
PREGNANCY 3 6 4 6 2 0 0
ABORTION MISSED 2 5 6 7 1 1 0
FAILURE TO THRIVE 2 9 6 4 2 2 0
FOETAL GROWTH

RESTRICTION 2 4 6 9 3 1 0
ABORTION SPONTANEOUS

COMPLETE 1 1 9 22 13 1 0
ANTIPHOSPHOLIPID

SYNDROME 1 3 9 12 3 0 0
BRADYCARDIA NEONATAL 1 1 9 22 13 1 0
BRIEF RESOLVED

UNEXPLAINED EVENT 1 2 9 13 4 1 0
CHRONIC VILLITIS OF

UNKNOWN ETIOLOGY 1 1 9 22 13 0 0
DELIVERY 1 5 9 7 2 1 0
EXPOSURE VIA BREAST MILK 1 1 9 22 13 1 0
FOETAL CARDIAC ARREST 1 1 9 22 13 1 1
FOETAL DEATH 1 4 9 9 0 1 0
FOETAL EXPOSURE DURING

PREGNANCY 1 2 9 13 4 1 0
FOETAL HEART RATE

DECELERATION ABNORMALITY 1 2 9 13 4 1 0
FOETAL HYPOKINESIA 1 2 9 13 4 1 0
HAEMORRHAGE IN

PREGNANCY 1 2 9 13 4 0 0
MECONIUM STAIN 1 1 9 22 13 0 0
NEONATAL ASPIRATION 1 1 9 22 13 1 0
PERINATAL DEPRESSION 1 1 9 22 13 1 0
PERINEAL ABSCESS 1 1 9 22 13 1 0
POSTPARTUM HAEMORRHAGE 1 2 9 13 4 1 0
PRE-ECLAMPSIA 1 2 9 13 4 1 0
PREMATURE BABY 1 1 9 22 13 1 0
PREMATURE DELIVERY 1 4 9 9 0 0 0
PREMATURE RUPTURE OF

MEMBRANES 1 1 9 22 13 1 0
PREMATURE SEPARATION OF

PLACENTA 1 2 9 13 4 0 0
RETAINED PRODUCTS OF

CONCEPTION 1 1 9
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TACHYCARDIA FOETAL 1 & 9 13 4 1 0
THIRD STAGE POSTPARTUM

HAEMORRHAGE 1 1 9 22 13 1 0
Count: 34

2. Most Freguent PTs with Death
I N TN
1

COVID=19 25 63 1 0
ACUTE RESPIRATORY FAILURE 12 35 16 23 7
DYSPNOEA 12 58 9 " 2
HYPOXIA 12 36 20 25 5
CONDITION AGGRAVATED 9 31 18 20 2
HYPOTENSION 9 25 25 24 A
ASTHENIA 8 30 14 16 2
PYREXIA 7 34 5 4 4
FATIGUE 5 22 2 2 0
INTERCHANGE OF VACCINE

PRODUCTS 5 10 14 4
MALAISE 5 32 8 9 1
COUGH 4 22 4 6 2
NAUSEA 3 15 19 12 -7
PAIN IN EXTREMITY 3 6 13 10 =3
RESPIRATORY TRACT

CONGESTION 3 6 1 17 6
VOMITING 3 18 21 18 =3
ARTHRALGIA 2 9 15 15 0
CHEST PAIN 2 12 24 21 3
CHILLS 2 10 12 8 -4
DIARRHOEA 2 6 22 19 3
DIZZINESS 1 1 17 13 4
DRUG INEFFECTIVE 1 5 3 5 2
HEADACHE 1 8 6 3 -3
PAIN 1 7 7 7 0
VACCINATION FAILURE 1 4 23 22 A
Count: 25
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*** Query Name:Query 1 ***

Select Only One Vaccine Name COVID19 (COVID19 (PFIZER-BIONTECH BIVALENT))

Report Date (Start): 4/1/2023 12:00:00 AM

Report Date (End): 7/1/2023 12:00:00 AM

Vaccination Date (Start) (Optional)

Vaccination Date (End) (Optional)

Vaccination Date Unknown Flag - If specifying vaccination dates, select ‘Yes' to include reports with unknown vaccination dates
(otherwise, leave blank) (Optional)

Age (Start) (Optional)

Age (End) (Optional)

Age unknown - If specifying age(s), select ‘Unknown’ here to include unknown ages (Optional)

Enter 'FR' to exclude foreign reports (otherwise, leave blank) (Optional)
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From: "Menschik, David"
To: "Nair, Narayan"
Subject: RE: [EXTERNAL] [WARNING : MESSAGE ENCRYPTED] FW: Your Submission
THELANCETID-D-21-02703
Date: Fri, 3 Dec 2021 14:32:10 +0000

Importance: Normal

(I discussed at length with Hannah and she expressed understanding...)

From: Menschik, David
Sent: Friday, December 03, 2021 9:31 AM

To: Narayan Nair (Narayan.Nair@fda.hhs.gov)_

Subject: FW: [EXTERNAL] [WARNING : MESSAGE ENCRYPTED] FW: Your Submission THELANCETID-D-21-02703

FYI

From: Menschik, David
Sent: Friday, December 03, 2021 9:29 AM

To: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD) || 82<" 8ethany I
Cc: shay, David K (cOC) |

Subject: RE: [EXTERNAL] [WARNING : MESSAGE ENCRYPTED] FW: Your Submission THELANCETID-D-21-02703
Hi Hannah,

Bethany and | have reviewed the comments from the Lancet ID Reviewers, and we agree with Reviewer #5’s comment
that disproportionality analysis is extremely limited when the background database has such a high proportion of reports
involving the vaccine of interest. We acknowledged this in the limitations and understand that there is a considerable bias
toward the null when using our data mining methods in this current, unprecedented situation. Therefore, we agree with
the Lancet ID editor’s comments on page 1 that it would be best to remove the disproportionality analysis from this
paper. As the disproportionality analysis was the only aspect of this paper that Bethany and | were involved in, it would
be most appropriate to remove Bethany and me from authorship on the paper.

Best,
David and Bethany

From: Rosenblum, Hannah (CDC/DDID/NCIRD/DVD) || NG
Sent: Wednesday, December 01, 2021 4:24 PM
Baer, gethany

To: Menschik, David
Cc: Shay, David K (CDC)

Subject: [EXTERNAL] [WARNING : MESSAGE ENCRYPTED] FW: Your Submission THELANCETID-D-21-02703
Importance: High

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Dear David and Bethany
I hope you are both well. I’'m writing with news that we’ve received an invitation to revise the 6 month mRNA safety
manuscript from The Lancet ID.
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draft responses in red and some specific flags in tracked

‘ca [\

Also attached is a tracked changes updated copy of the version that was submitted to them (and also revised to remove
one duplicate myocarditis death report since submission), that | will clean for submission to them for your reference.

They have asked for comments by December 7- | apologize for the tight deadline, but if you're able to send your feedback
by_COB Friday, 12/3, that would be excellent- if you need more time, of course, let me know.

All the very best,
Hannah

From:

On Behalf Of Phoebe Hall

Sent: Tuesday, November 23, 2021 11:03 AM

To: Rosenblum, Hannah (cDC/DDID/NCIRD/OVD) |G

Subject: Your Submission THELANCETID-D-21-02703

Manuscript: THELANCETID-D-21-02703, Safety Monitoring of mRNA Vaccines Administered During the
Initial 6 Months of the U.S. COVID-19 Vaccination Program: Reports to Vaccine Adverse Events Reporting
System (VAERS) and v-safe

Dear Dr. Rosenblum,

Thank you for submitting your manuscript to The Lancet Infectious Diseases.

Your submission has now been assessed by external advisers and discussed by the Editorial team. We would like
to invite you to REVISE your paper in light of the editorial and reviewers' comments below.

Please be aware that an invitation to revise does not imply acceptance. Our target revision time is 10 working
days for normal track.

Comments to the Author:

We wonder whether the paper would be better if the inferential analyses were removed from the paper given
concerns from the reviewers about the comparison of expected with observed mortality (which we note is based
on a preprint and not adequately described in the Methods) and the disproportionality analysis. Please justify
their inclusion if you wish to keep them in the paper.

Editorial points - IMPORTANT:

« The following points list items that must be included before considered further. Addressing them at this stage
reduces the risk of errors and delays later.

« Please read the requirements below carefully and consult me or https://www.thelancet.com/preparing-your-
manuscript, for further details or clarification if needed.

« Please note that not every point below will be relevant to your manuscript.

Authorship and reporting guidelines:

1. Please check that all author name spellings and affiliations are correct.
2. Please indicate any authors who are full professors.

PSI-HHS-000001190430
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Please list the highest degree for each author (one degree only, please).

Please follow the appropriate EQUATOR network reporting guidelines and include the corresponding checklist(s).
These include: CONSORT reporting guidelines for randomised trials (http://www.consort-statement.org), STROBE
for observational studies, PRISMA for systematic reviews, STARD for diagnostic studies, CHEERS for economic
evaluations and RECORD for routinely collected health data. Lancet specific guidelines for reporting RCT and
systematic reviews and meta analyses are available here:
http://www.thelancet.com/pb/assets/raw/Lancet/authors/Rctguidelines.pdf
https://thelancet.com/pb/assets/raw/Lancet/authors/metaguidelines.pdf

Title/summary:

5.

6.
7.

Please ensure that the title of the paper is non-declamatory (i.e, it describes the aim of the study rather than the
findings) and that it includes a description of the study type (e.g. a randomised controlled trial).

Please limit the summary to pre-defined primary endpoints and safety endpoints.

For RCTs, please state the trial registration number.

Methods:

8.

11.

12.

13.

At the end of the methods section please state the role of the funder in: data collection, analysis, interpretation,
writing of the manuscript and the decision to submit.

. Please explain any deviations from the protocol.
10.

Please ensure that all outcomes specified in the protocol (including all secondary outcomes) are reported in the
manuscript. If there are any secondary endpoints that cannot be included please mention these explicitly and
explain why and where they will be made available.

If any exploratory outcomes are reported that were not pre-specified, please make it clear that these analyses were
post-hoc.

Please use rINNs for drug names. For genes and proteins, authors can use their preferred terminology so long as it
is in current use by the community, but should provide the preferred name from Uniprot
(http://www.uniprot.org/uniprot/) for proteins and HUGO (http://www.genenames.org) for genes at first use to
assist non-specialists.

For drug studies, please ensure that details of doses, route of delivery, and schedule are included.

Results:

14.

15.
16.

17.
18.
19.
20.

For the main outcome measures, please include a result for each group, plus a point estimate (eg, RR, HR) with a
measure of precision (e.g, 95% Cl) for the absolute difference between groups, in both the Summary and the main
Results section of the paper.

p-values should be given to two significant figures, but no longer than 4 decimal places (e.g. p<0.0001).

Please provide absolute numbers to accompany all percentages. Percentages should be rounded to whole numbers
unless the study population is very large (>1000 individuals).

Please give 95% confidence intervals for hazard ratios/odds ratios.

For means, please provide standard deviation (or error, as appropriate).

Please provide interquartile ranges for medians.

Please provide numbers at risk for Kaplan-Meier plots and ensure that plots include a measure of effect (e.g, log-
rank p); estimates should be reported with 95% Cls.

Discussion:

21.

Please ensure that the Discussion contains a section on limitations of the study.

Additional requirements:

22.

Please provide the text, tables, and figures in an editable format (eg, EPS files, PowerPoint files, depending on
software used to produce them. If figures are composed of photographs or other images, high resolution files

PSI-HHS-000001190431



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON

(300dpi or greater) should be provided. More information can be found here: https://www.thelancet.com/for-
authors/forms?section=artwork.

23. References should be in Vancouver style. For references with six authors or fewer, all authors should be listed. For
those with seven or more authors, only the first three authors and ‘et al' should be listed. Please ensure that
reference numbering throughout the manuscript is not inserted with electronic referencing software, such as
Endnote, as this is incompatible with our production system (if used, please convert to normal text before
resubmission). If the references “move” from the body text into tables or figures, please maintain the sequence of
citation. Please ensure tables and figures are cited correctly in the body text to prevent the need for renumbering
of references should the table and figure citations subsequently move. All web references should have the exact
date they were last accessed. With your revised submission please enclose copies of any papers cited as being 'in-
press', along with a copy of the acceptance letter from the journal. References that are "submitted" should be
removed and citations in the text replaced with "(unpublished data; authors)".

24. If accepted, only 5-6 non-text items (figures, tables, or panels) can be accommodated in the main paper; additional
material can be provided in a web appendix. Please indicate which items can go in a web appendix.

25. Please provide a research in context panel with 3 parts: Evidence before this study (which includes a description of
how you searched for evidence and how you assessed the quality of that evidence); Added value of the study; and
Implications of all the available evidence.

26. At the end of the manuscript, please provide a Contributors statement that summarises the contribution of each
author to the work. The Lancet’s journals require that more than one author has verified the underlying data in all
research articles. Please state which author(s) have accessed and verified the data, and which author(s) were
responsible for the decision to submit the manuscript.

27. At the end of the manuscript please summarise the declaration of interests for each author.

28. In the Contributors section list at least two authors who accessed and verified all the data.

29. If your author line has more than 20 authors, we very strongly encourage the use of a study group name.
Collaborators' names and affiliations may be listed at the end of the paper or in the appendix. Additionally, if you
wish the names of collaborators within a study group to appear on PubMed, please upload with your revision a list
of names of all study group members presented as a two-column table in Word. First and middle names or initials
should be placed in the first column, and surnames in the second column. Names should be ordered as you wish
them to appear on PubMed. The table will not be included in the paper itself - it's simply used to make sure that
PubMed adds the names correctly.

30. Please note our guideline length for research articles is 3500 words and 30 references. For RCTs, the text can be
expanded to 4500 words.

31. All research articles must contain a data sharing statement, to be included at the end of the manuscript. For more
information on these required statements see the Data sharing section of the Information for Authors
(https://thelancet.com/pb-assets/Lancet/authors/tlid-info-for-authors.pdf) and
(https://www.thelancet.com/journals/lancet/article/P11S0140-6736(17)31282-5/fulltext)

32. Please ensure that the funding source is stated in the Acknowledgement section.

Reviewers' Comments:

Note that reviewer numbers are allocated by the system at invitation and not at completion of reviews, so some
numbers might be missing.

« In your point-by-point reply to the reviewers', please indicate the text changes which have been made (if any) and
the line number on the tracked changes manuscript at which your change can be found. [Line numbers can be
added to your word document using the 'page layout' tab. Please select continuous numbers.]

« Please do not use boxes for responses as this slows assessment.

« When interpreting editorial points made by reviewers, please remember that we will edit the final manuscript if
accepted.

Reviewer #2: Thank you very much for the opportunity to review this manuscript. The authors reviewed and
summarised adverse events reported after COVID-19 vaccination with two mRNA vaccines based on reports
from two vaccine-specific pharmacovigilance systems in the US, the Vaccine Adverse Events Reporting System
and the active surveillance system v-safe.
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The manuscript is very well written and provides important insight to spontaneously reported adverse events
following mRNA vaccination, which should be available to a wide audience. With the broad rollout of mRNA
COVID-vaccines in the US and worldwide, these results are reassuring and provide important information for
the risk-benefit assessment of these vaccines.

Major comments:

* The reviewers missed some important information on selection bias in v-safe. Is it possible to compare the
included participants to non-respondents? This would give important insight into the representativeness of the
resulting data

* The authors present disproportionality measures for mortality from VAERS. It feels like a missed opportunity
not to report these also for the other pre-specified AESI. s this possible?

* The analyses of v-safe are purely descriptive. Is there any disproportionality or further analysis planned from
this database?

Minor comments:

-Methods, p. 7 paragraph 1, line 5. What are the pre-specified AESI? Please provide a reference or refer to table
2 where the results for the AESI are presented.

-Discussion, p. 11 paragraph 2, line 1: "more health impact was reported [...] received mRNA-1273 versus
BNT162b2". While this is an interesting and relevant finding to report, there may have been differences (e.g. in
terms of underlying comorbidities) between the patient collectives receiving the different vaccines. It might be
worth considering adding a sentence in the discussion/limitations to highlight that this finding from spontaneous
reports should not be interpreted in that one mRNA vaccine is "safer" than the other.

Table 1, Table 5: Race and Ethnicity are reported. The term "Unknown ethnicity", which is further split into
subgroups entitled "White", "Black", "Asian" etc. is confusing for the reader as "unknown" should not have
subgroups. Consider to rename or merge with "Non-Hispanic" if this refers to the same ethnic subgroups.

Reviewer #3: This is a very important report of the first 6 months of mRNA vaccine rollout as capture through
the passive and active surveillance system.

The major limitations of this approach is not knowing the denominator and not knowing what portion of the
population is being missed or not included because of the nature of how the data is being collected.

This is underscored by the demographics which show that both for passive surveillance and the active reports
through V-safe the populations represented are largely White women between the ages of 18-60.

Realizing that many of the reactions both reactogenic and other are occurring in this demographic there is also
the very real affect that this is reporting artifact and that we do need to understand to a much better extent what
types of events are occurring in the populations not represented well is Vsafe in particular. This might be an
opportunity on how to develop Vsafe into a program that is more inclusively represents age, sex and race. This is
captured in VSafe and VAERS does not capture race information. Perhaps trying to give some representative
demographics (e.g. 6% of respondents are Blacks although they represent 12% of the US population). It would
also be interesting to see if there are any geographic differences in where reports come from across the United
States - by State, level of education and insured versus uninsured)

Otherwise I think the findings are important but somewhat expected in terms of the reactogenic symptoms higher
in age <65 and women

Supplemental tables 2,3 and 4 are important but has vaccination disproportionately reduced death in COVID
related morbidities in educated Whites.

The report is important and should be published and I guess I am thinking about this more in terms of the next
steps for both VSafe and VAERS but particularly VSafe to be representative of the US population and more
inclusive across age, race, sex, level of education and socioeconomic status. For the targeted reports of interest
(myopericarditis, anaphylaxis) it would be helpful to see the data broken down by age and sex.

Although not the goal of Vsafe clearly important if socioeconomically disadvantage and uninsured individuals
are vaccine hesitant because of fear of reactogenic events that would cause them to have unpaid time oft work or
visits to the ER.

There is a lot of data represented in this report but also of interest to know what happened with reporting of
events as the vaccine rollout matured. Is it possible to show data from the first 3 months versus second 3 months.
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Women were more likely to be over-represented during the initial three months in view of healthcare rollout. It
would be of interest if the reporting of any of the events including reactogenic events changed as time went on
and there was more societal familiarity with these.

Reviewer #4: These are important data to publish as full transparency around AEs is necessary for public trust in
vaccination and ending the pandemic. My questions and clarifications are as follows:

MAJOR COMMENTS

1. P5: Cause of death had ICD codes, covid related, or unknown but what about causality assessment to the
vaccines? Is no standardized causality assessment performed? If not, wht not? The only mention of "vaccine
related" is in supplemental table 3 and denotes only 4 deaths related to the vaccine, but what is the precedent for
this very narrow definition? All AEs reported to FDA at minimum are marked unrelated, related, or possibly
related. Causality assessments used in safety research can further refine.

2. P5/P7/Table 4: It is not at all clear to me that this is a fair or valid comparison to make. Deaths reported to
VAERS are considered potentially related to the vaccine by reporters and not all deaths in vaccinated individuals
are reported to VAERS. The comparison to all-cause mortality in vaccinated individuals appears flawed. Death
within days of vaccination has a high suspicion of causality and deaths from other causes would not be expected
to be spontaneously reported to VAERS. Background mortality rates from all causes are not surprisingly higher
—the reporting of deaths to VAERS are only for deaths suspected potentially from the vaccine. I don't think this
comparison is valid and to me, it undermines the message of transparency. It assumes when we as clinicians are
reporting deaths, we do so indiscriminately but we don't. I considered the method of EB data mining with e
EB05>2 a stronger way to assess any safety outliers in this paper and perhaps more focus should be placed on
those methods and findings.

3. Regarding the death reports, it is critically important to specifically address whether any deaths were from the
two known related serious AEs: anaphylaxis or myocarditis. This requires specific data and mention in the
manuscript. Deaths from these within a reasonable time frame post vaccination would be causal. Really all of the
special interest AEs in Table 2 would be useful to indicate deaths for transparency.

MINOR COMMENTS

4. P5: Is there a basis for the definition of serious used? Is this standard from prior vaccines?

5. P6: Time from vaccination to reported death is referred to as "onset interval" but is perhaps better described as
latency?

6. VSD studies should also be mentioned in the discussion (Nicola Klein et al JAMA) as these provide more
valid comparator groups for severe outcomes.

7. The increased reactogenicity symptoms are interesting in the younger/female. Did pregnancy impact this at
all? higher or lower in the pregnant female compared to similar age non pregnant female?

8. The healthcare utilization and out of work time is impressive—were there any demographic predictors
associated with needing healthcare resource use or out of work?

9. Supp Table 2- Other is such a large category—what comprised other? Can anaphylaxis and myocarditis be
added here?

10. Can any modelling of associated factors for severe outcomes or high reactogenicity be performed?

Reviewer #5: This article provides a picture of reports of AEFI in the first six months of utilization of mRNA
COVID-19 vaccines in the United States. I think that similar reports are highly desirable to reassure the
population about vaccine safety and therefore priority is high. However, in the attempt of providing more
information, the study goes beyond the simple description of reports from VAERS and providing a survey of data
collected by v-safe. Unfortunately, the authors made this step without providing important information to the
readers. With the current information I cannot establish whether and to what extent the results deserve to be
discussed with more caution.

Specific comments

Introduction (page 3) "We reviewed VAERS and v-safe [...] vaccines were administered". Instead of providing a
simple descriptive report of the data collected in these two databases the authors 1) calculated a rate of report of
death and compared that with that expected in an unspecified vaccinated population and 2) performed a
disproportionality analysis. These are objectives to be declared in the and text and in the abstract.

For the above mentioned analysis the authors did not included in the methods important information.
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For the disproportionality analysis we have no information on the dataset. What were the vaccines included in
the dataset? What was the proportion of COVID-19 vaccines? For the latter question, the authors reported in the
limitation that in the analyzed period (we know only that they included reports up to June 14th, 2021 but we
have not the initial date) the great majority of reports was for the vaccines of interest. If this proportion is over
90% the possibility of identifying a signal was likely close to zero. So, why performing such an analysis?

For the comparison of mortality rates we have not information about the comparator: does it refers to mortality
following immunization with any vaccine? From the reference number 20 it seems that this rate was calculated
(how?) only for COVID-19 vaccines? So what is the rationale for this comparison? Estimating the under-
reporting of fatal cases? Estimating the number of reports over a mortality for any cause that was attributed to
vaccines (not accidental) by reporters? What was the period in which mortality was calculated in the reference?
14 days after vaccination or longer? In summary, I think that these two rates cannot be compared or should be
interpreted in a different way, at least with the details of information provided by the authors.

Page 7: "there were 4,496 reports of death...." Were all these reports from US? Did the VAERS include reports
from other countries? I suppose these fatal cases have been occurred all in the US since the authors used this
number to estimate the reporting rate for fatal cases using the number of doses of vaccines administered in the
US. If this is the case, it should be clearly stated.

Page 8: "During the analytic period, 7,914,583 mRNA COVID-19 vaccine recipients [...]". How many patients
dropped out after the initial enrolment? In case the drop-out is quite high (as I suppose) the authors should
compare the population included in the analysis with the population dropped out to check for a possible selection
that could have had an impact on the results.

Page 10 "Analysis of deaths reported to VAERS demonstrated lower than expected reported mortality rates
compared to background mortality rates". Besides my doubt about comparability given the lack of essential
information, why the authors wrote "than expected"? I would have bet whatever I have that the rate was lower
than that estimated for a background mortality for two reasons: 1) under-reporting and 2) background mortality
include death for any cause while VAERS includes only deaths that have been somehow associated with the
immunization. The authors included an interpretation similar to mine in the "limitations" section. So they likely
expected this results as well.

Reviewer #6: Thank you for the opportunity to review this paper. It is an interesting an important piece of
research.

I would like to have seen very clear research questions rather than a broad aim of "We review VAERS and v-safe
data during the first 6 months of the U.S. vaccination program, when >298 million doses of mRNA COVID-19
vaccines were administered."

There is a lot of data so I would like to see a a STROBE Statement—Checklist of items that should be included
in reports of cohort studies, and a CONSORT style flow chart showing for each vaccine the flow e.g. Overall
recipients at dose 1, then at dose 2, and how many recipients reported through VAERS and how many completed
V-safe survey reports from days 0-7 - split by vaccine type. This will make it easier to follow the tables.

All VAERS reports for mRNA vaccines were submitted and processed from December 14, 2020 through June
14, 2021, inclusive of any interval from vaccination to event report. Could this mean that some recipients were
not followed up for the full 6 weeks post dose, e.g. had their vaccine in early June?

Vsafe participants receive text messages that link to web-based health check-in surveys following vaccination,
initially daily (days 0-7), then at longer intervals post vaccination. The system resets to the initial survey
frequency after entry of another dose. Does this mean that the information relates to either dose 1 or dose 2.

Table 1: I would recommend this table only show the descriptive characteristics of the vaccine recipients, not the
the outcomes e.g. Reports, Signs or symptoms most frequently reported, nonserious, and Signs or symptoms
most frequently reported, serious. Linking to above, this should be by dose (e.g. Table 5 could replace this). Did
all those who are presented in Table 5 as having first dose, then be those who also had their second does e.g. for
BNT162b2 vaccine second doses=1,861,599 from 2,150,068 who had first dose - or are could these be a
different groups?
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Table 2 shows the Reports (as in Table 1) and Reports of adverse events of special interest. It should also include
Signs or symptoms most frequently reported, nonserious, and Signs or symptoms most frequently reported,
serious (as presented in Table 2).

Deaths were recorded as in the 7 days and 42 days (6 weeks) post vaccination - needs to split by dose 1 and 2.
Time interval to death following vaccination was available for 4,119 reports (92-1%); median time interval was
10-0 days (range: 0—161 days). The greatest number of death reports occurred on day 1 (10-5%) and day 2
(7-0%) following vaccination (Supplemental Figure 1). There are clear differences between vaccines here. This
might be better as a Kaplan Meier plot and as there are apparent differences by vaccine type - could survival
analysis be done here to compare them, adjusting for characteristics and allowing for censoring.

Of the 4,472 reports of deaths analyzed, 2,087 (46-7%) were reported following BNT162b2 and 2,385 (53-3%)
following mRNA-1273 - should any statistical comparison made here, adjusting by recipient characteristics? e.g.
Females accounted for 42-6% of reported deaths (can this be split by vaccine type), and adjustments are needed
as in Table 1 44.0% and 41.4% of the recipients were female.

During the analytic period, VAERS received and processed a total of 340,522 reports: 164,669 following
BNT162b2 and 175,816 following mRNA-1273 vaccination (Table 1). Were these individual participants or
could one recipient report more than once? How many recipients did not report e.g. had no side effects?

During the analytic period, 7,914,583 mRNA COVID-19 vaccine recipients enrolled in v-safe and completed at
least one post-vaccination health survey during days 0-7 (Table 5). What is this as a proportion? A total of
6,775,515 participants completed at least one survey during day 0-7 after dose (3,455,778 following BNT162b2;
3,319,737 following mRNA-1273). Why do these numbers not match?

A clear limitation of this data is a lack of analysis on the time from vaccine (dose 1 and/or dose 2), and time to
side effect or adverse event. Also a lack of statistical comparison between the vaccines as there are some
differences - however if the aim is not to compare vaccines, splitting the sessions by vaccine might make the
paper easier to read.
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From: "Markowitz, Lauri (CDC/DDID/NCIRD/DVD)" |

To: "Anderson, Steven (FDA/CBER)" "Beresnev, Tatiana
IH) [C]" "Bridges, Carolyn (CDC/DDID/NCIRD/OD) (CTR)"
"Broder, Karen (CDC/DDID/NCEZID/DHQP)" "Clark,

Matthew (IHS/AKA/AQ)" "Collins, Limone"

"Cunningham, Fran"
"Edwards, Kathy"
"Farizo, Karen (FDA/CBER)"

"Forshee, Richard (FDA/CBER)"
"Gee, Julianne (C

DC/DDID/NCEZID/DHQP)"
"Godfrey, Monica (CDC/DDID/NCIRD/DVD)"
"Hamburger, Tanya (CDC/DDID/NCEZID/DGMiii" "Hause, Anne M.

"Daley, Matt"

(CDC/DDID/NCEZID/DHQP)" "Helfand, Rita
(CDC/DDID/NCEZID/OD)" "Hopkins, Bob"
"Jackson, Lisa"

L g
"Lee, Grace"

"Lu, Yun (CBER) (FDA/CBER)"
"MacNeil, Jessica R. (CDC/DDID/NCIRD/OD)" | EEEEGEN
Margaret Ryan Margaret Ryan

"Marquez, Paige L. (CDC/DDID/NCEZID/DHQP)"
"Marshall, Valerie (HHS/OASH)"

"McNally, Veronica" , "McNeil, Michael

Jennifer Nelson
"Kelman,

(CDC/DDID/NCEZID/DHQP)" "Meyer, Sarah
(CDC/DDID/NCIRD/ISD)" "Moorer, Alanna
(CDC/DDID/NCEZID/DHQP)" "Moro, Pedro

(CDC/DDID/NCEZID/DHQP)" "Myers, Tanya R.
(CDC/DDID/NCEZID/DHQP)" "Nair, Narayan (FDA/CBER)"

, "Oliver, Sara Elizabeth (CDC/DDID/NCIRD/DVD)"
"Oster, Matt (CDC/DDNID/NCBDDD/DBDID) (CTR)"
"Patricia Whitley-Williams
"Riley, Laura" "Scarbrough,

Sierra (CDC/DDID/NCIRD/OD) (CTR)" , "Schechter, Robert"
"Sharan, Martha (CDC/DDID/NCEZID/DHQP)"
"Shay, David (CDC/DDID/NCEZID/DHQP)"

"Shimabukuro, Tom (CDC/DDID/NCEZID/DHQP)" "Shoaibi, Azadeh

(FDA/CBER)" , "Styles, Timothy (HRSA)"
, "Su, John (CDC/DDID/NCEZID/DHQP)" | ' T21bot,
Keipp" "Weintraub, Eric (CDC/DDID/NCEZID/DHQP)"

"Wharton, Melinda (CDC/DDID/NCIRD/OD)"

I
"Whittaker, Christine (CDC/NIOSH/DSI)" "Wong, Hui-Lee
(FDA/CBER)" "Woo, Jared (CDC/DDID/NCEZID/DHQP)"
"Young, Mardia (CDC/DDID/NCEZID/DHQP) (CTR)"

Subject: [EXTERNAL] VaST - Draft minutes and report from January 9, 2023 (CONFIDENTIAL)
Date: Fri, 13 Jan 2023 18:02:33 +0000
Importance: Normal

Attachments: 2023-01-09_- VaST_minutes_draft_confidential.docx; 2023-01-09_-
_VaST_Report_and_Data_Table_draft_confidential.docx

'
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PSI-HHS-000001196645



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON

sender and know the content is safe.

Dear VaST members and participants,

Attached are the draft minutes and report from the VaST call this week. The first 2 pages of the report summarize the
VaST assessment from the closed session. Please let us know if there are any corrections or edits.

At present, you should have a VaST call on your schedule for January 23. We likely will be changing the schedule for
January and will notify all soon. Of note, on Thursday, January 26, there is a VRBPAC meeting. Information about that call
is posted:
https://www.fda.gov/advisory-committees/advisory-committee-calendar/vaccines-and-related-biological-products-
advisory-committee-january-26-2023-meeting-announcement

Regards,
Lauri Markowitz and Melinda Wharton

Lauri Markowitz, MD

VaST Co-Lead

CDC COVID-19 Response, Vaccine Task Force

Division of Viral Diseases

National Center for Inmunization and Respiratory Diseases
Centers for Disease Control and Prevention
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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:

e Vaccine Safety Datalink COVID-19 RCA: Preliminary Analyses of Ischemic Stroke after Pfizer Bivalent
Booster Dose, Nicky Klein (KPNC)

e Centers for Medicare & Medicaid Services (verbal update), Rich Forshee (FDA)

e Veterans Affairs (verbal update), Fran Cunningham (VA)

Administrative issues and announcements - Co-chairs and Co-leads
e Reminders about COI and confidentiality
e 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
- Atleast 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 2 65-years old.

There was a signal for stroke following Pfizer-BioNTech bivalent COVID-19 vaccine in persons 265 years,
a rate ratio of 1.5-2 (Cl: 1.16-2.07). There was significant temporal clustering in the 11-22 day risk-
window. KPNC reviewed 24 cases in persons 265 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?

- VSDis 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 265 year-old?
- The race/ethnicity breakdown for persons 18-64 years is similar (see slide 24).
5. Have subgroups within the 265 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. Isthere 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 asignal 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. Canyou 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 265 years for stroke had a rate ratio of 1.05 (Cl: 0.69-1.59),
p-value: 0.450. For persons 18-64 years, the rate ratio for stroke was 0.63 (Cl: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
mMRNA 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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Combined Systems Safety Monitoring Report
January 9, 2023
Confidential - DRAFT

The VaST session on January 9, 2023, included review of data on signal detection/signal assessment for
bivalent COVID-19 booster vaccination in active surveillance. There was one presentation from the
Vaccine Safety Datalink (VSD) and two verbal updates, one from FDA on analysis of the Centers for
Medicare & Medicaid Services (CMS) data and one from the Department of Veterans Affairs (VA) on their
active surveillance data.

VSD findings:

® 2> 65-year age group

- Inthe rapid cycle analysis, there is a statistical signal for ischemic stroke/transient
ischemic attack (TIA) after bivalent Pfizer-BioNTech COVID-19 booster vaccination during
the period 1-21 days after vaccination vs. a comparison period of 22-42 days after
vaccination, with a rate ratio that ranges from 1.5 to 2.0.

® There is temporal clustering of ischemic stroke/TIA codes in days 11-22 following
receipt of the bivalent Pfizer-BioNTech COVID-19 booster vaccine.
m 22/24 cases available for chart review were confirmed as incident cases.

- In a secondary analysis, when the comparison group was drawn from persons eligible to
receive a bivalent COVID-19 booster dose but had not received it, there was no statistical
signal for ischemic stroke/TIA.

- During chart review, it was noted that many adults > 65 years had concomitant
administration of bivalent Pfizer-BioNTech COVID-19 booster vaccine and influenza
vaccine (most received high dose).

— There is no statistical signal for ischemic stroke/TIA after bivalent Moderna COVID-19
booster vaccination

®= |n VSD there were fewer bivalent Moderna COVID-19 booster doses administered
compared with bivalent Pfizer-BioNTech booster doses. Bivalent Moderna COVID-19
booster doses were administered later in the calendar year and fewer were co-
administered with influenza vaccine.

—  Previous surveillance found no evidence of increased risk of ischemic stroke/TIA after the
primary series or monovalent COVID-19 booster vaccines for either Pfizer-BioNTech or
Moderna products.

e 18-64-year age group

= Inthe rapid cycle analysis, there is no statistical signal for ischemic stroke/transient
ischemic attack after bivalent Pfizer-BioNTech COVID-19 booster vaccination or bivalent
Moderna COVID-19 booster vaccination.

CMS and VA findings:
e Inthe CMS rapid cycle analysis, there is no statistical signal for ischemic stroke after Pfizer-
BioNTech or Moderna COVID-19 booster vaccination.
e Inthe VA rapid cycle analysis, there is no statistical signal for ischemic stroke/TIA after Pfizer-
BioNTech or Moderna COVID-19 booster vaccination.
e Both the CMS and VA rapid cycle analyses use historical comparison groups.
— In contrast, the VSD rapid cycle analysis uses vaccinated concurrent comparators and
analyzes events occurring in vaccinated people in a risk period compared to events
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occurring in vaccinated people in a comparison period. The FDA/CMS and VA historical
comparator and the VSD vaccinated concurrent comparator analyses are complementary
methodologies that look at different datasets using different methods and help increase
the robustness of U.S. vaccine safety monitoring efforts.

VaST concluded that:

The statistical signal among persons aged > 65 years for ischemic stroke/TIA following bivalent
Pfizer-BioNTech COVID-19 booster vaccination in VSD is based on limited data and has not been
observed in two other active vaccine safety monitoring systems in the United States.
VaST highlighted several areas for further exploration:
- Assess the impact of concomitant/recent respiratory viral infections (e.g., COVID-19,
influenza) on risk of ischemic stroke/TIA
- Consider potential drivers for the observed lower incidence of ischemic stroke/TIA among
the vaccinated comparator group on the reducing risk of complications due to disease
with COVID-19 or influenza during the comparison window
- Estimate risk of ischemic stroke/TIA following concomitant administration of COVID-19
booster dose and other vaccinations vs. separate day vaccination
VaST will continue to review data from additional analyses planned from VSD, CMS and the VA.
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From: "Welsh, Kerry" [ N
To: "Nair, Narayan" |

Subject: FW: IR for TEE
Date: Mon, 19 Dec 2022 19:44:22 +0000
Importance: Normal
Attachments: 2022_11_Pfizer-BioNTech_COVID-19_Vaccine - Bivalent_M.pdf
Inline-Images: image001.png; image002.jpg; image003.jpg; image004.jpg; image005.jpg; image006.jpg

Narayan,

The four notable cases of TEE for Pfizer Bivalent start on pg 4 under the notable cases section of the last SR, which
includes three reports mentioning VITT. There are potential alternate causes or insufficient info but thought were relevant
in the overall concern for thrombotic events.

Best,
Kerry

From: Thompson, Deborah |

Sent: Monday, December 19, 2022 1:30 PM
To: Welsh, Kerry [
Subject: RE: IR for TEE

Thanks, Kerry!

Deb

From: Welsh, Kerry
Sent: Monday, December 19, 2022 1:27 PM

To: Thompson, Deborah [
ca: Alimchandani, Meghna I i, \aray2n

Subject: RE: IR for TEE

Hi Deb,
This looks good me. Looping in Division for awareness.

Yes, | think we’ll need to change to something along the lines of “FDA is evaluating mRNA COVID-19 vaccines....” for
Moderna. I'll ask Soumya to draft a similar IR for Moderna Bivalent. Thanks!

Best,
Kerry

From: Thompson, Deborah
Sent: Monday, December 19, 2022 1:20 PM
To: Weish, Kerry NN

Subject: IR for TEE

Hi Kerry,

PSI-HHS-000001199972
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Please see the attached draft IR for Pfizer regarding reports of TEE. | didn’t single out ischemic stroke, but mentioned the
reports of CVST/PE/VITT, as examples of notable reports that triggered the IR. Pfizer recently questioned why we were
asking about glomerulonephritis and SIS/TEN, so wanted to provide something more concrete than just a general IR.
However, something more general might be needed for Moderna.

Please let me know if you have any edits/comments.

Thanks,

Deb

Deb Thompson, MD, MSPH, FACPM

Medical Officer

Center for Biologics Evaluation and Research
Office of Biostatistics and Pharmacovigilance

U.S. Food and Drui Administration

U.S. FOOD & DRUG

ADMINISTRATION

Bog-n
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Deborah L. Thompson -S

Bivalent Vaccine Authorization date for ages 12+ years: August 31, 2022 Thompson -S Pate: 20221215
Bivalent Vaccine Authorization date for ages 5-11 years: October 12, 2022 P 15:3034-0500 gty sanedty
Bivalent 3¢ dose of Primary Series Authorization for ages 6 months-4 years: December 8, 2022  Kerry J. Kerry J.Welsh -S

Welsh-S Dy
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 Sex | Summary
(years)
T | c6 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 gf for g ski

- - 199974
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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.

T 7 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-4" 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 Sex | Adverse Summary
(years) Event

PSI-HHS-000001199975
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67

F

GBS

Patient with PMH of chondrosarcoma
presented to the emergency department 5-
days post-5™" 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.

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 IlI-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- RepsyRiq N STz 1!
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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.

1 I 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-5" 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 lleus 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 AbpigG 9%.866001
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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.

T | 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 Ml (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 echocardiog | HERSISI0001!
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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.

T | 30

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 Ill 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 inpa4S\ QTR
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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.

T | s0

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 availablpSPlPaAS0901001.
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results, including platelet counts, and medical
records are not available. This report will be
re-reviewed pending additional information.

35

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 inpRE¥HS-000001
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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.

I | 66

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 pERNEARRAH00001!
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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, 203349.MMS1/00 001199983
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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 Findingﬁ

Data mining was conducted using the Empirica Signal “US Signals Summary Table” with
a data lock point of December 9, 2022. PTs with an EB052=2 for the U.S. overall and/or
subgroups are shown below.

Preferred Terms with an EB0522 for the U.S. overall or subgroups, Pfizer-BioNTech
COVID-19 Vaccine, Bivalent

us us us us

US Child |US Teen | Adult1 Adult2 | Adult3 | Female | US Male

US EB0O5| EBO05 EBO05 EBO05 EBO5 EBO5 EBO5 EBO5
Event 20221209 (20221209 (20221209 (20221209 | 20221209 | 20221209 | 20221209 | 20221209

Incorrect

dose

administered  1.859 2.184 1.6842 1.011 1.266 1.178 1737 1.873

Incorrect

product

formulation

administered  3.724 5.778 4.967 5.135 2.573 1.586 3.451 3.7178

|Off label use 3.819 0492 0.525 1.38 2.714 4.523 3.76 2.264

Product use

issue 3.834 0.505 0.561 2.223 4.493 3.493 3.636 2.323
Syncope 1.825 0.759 1444 2.424 1.187 0.867 1.697 1.673
Unresponsive

to stimuli 1422 1431 3.392 0529 0533 1.161 1374
Wrong

product

|administered  2.765 0.923 1.668 4.992 2.65 2.041 2.142 2.427

Reviewer comment: PTs with an EB0522 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 EB0522 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 (SS{tI4RIS-000001199984
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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 =5 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.

PSI-HHS-000001199985
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VAERS Internal Surveillance Report

Surveillance Period (Completed Dates): 11/1/22 to 11/30/22 Report Run Date: 12/12/22
Vaccine Name: COVID19 (COVID19 (PFIZER- Report By: Deborah.Thompson
BIONTECH BIVALENT))

L. Event Counts by Location and Seriousness
2,763 442 | 25 33 164 29 0 244

533 532 I 40 35 145 61 0 297
3,296 974 I 65 68 309 920 0 541

Note: One event can be counted in multiple serious subcategories If reported differently by multiple reporters

2. Event Counts by Age Group

7
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L E c for S il Period Y | Prior 5 Y.
Event Counts by Year & Category
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2021 2022
5. Most Frequent Preferred Terms (PTs)
COVID-19 376 908 1 1 0 265 5
FATIGUE 282 846 2 3 1 78 3
HEADACHE 269 859 3 2 -1 73 1
INCORRECT PRODUCT
FORMULATION ADMINISTERED 267 798 4 5 1 0 0
NO ADVERSE EVENT 261 679 5 7 2 1 0
PYREXIA 261 840 5 4 -1 94 1
PAIN 235 729 7 6 -1 45 2
INCORRECT DOSE
ADMINISTERED 215 435 8 12 4 0 0
DRUG INEFFECTIVE 188 417 9 13 4 188 0
PAIN IN EXTREMITY 179 517 10 1" 1 34 0
DIZZINESS 169 529 1 9 -2 39 2
NAUSEA 169 527 1" 10 -1 78 3
CHILLS 158 593 13 8 -5 49 0
COUGH 144 354 14 16 2 22 2
MALAISE 128 363 15 14 -1 60 5
DYSPNOEA 127 328 16 19 3 75 9
INTERCHANGE OF VACCINE
PRODUCTS 127 244 16 27 1" 105 3
PRODUCT PREPARATION ISSUE 126 196 18 33 15 0 0
ARTHRALGIA 124 333 19 18 -1 46 0
WRONG PRODUCT
ADMINISTERED 118 360 20 15 -5 16 1
SYNCOPE 99 258 21 25 4 31 3
PRODUCT ADMINISTERED TO
PATIENT OF INAPPROPRIATE
AGE 96 220 22 30 8 2 0
MYALGIA 94 296 23 20 -3 48 0
VOMITING 91 260 24 24 0 39 1
OROPHARYNGEAL PAIN 88 246 25 26 1 9 0
RASH 87 272 26 21 -5 3 0
ASTHENIA 85 265 27 23 -4 40 2
FEELING ABNORMAL 80 238 28 29 1 24 1
CONDITION AGGRAVATED 78 177 29 37 8 34 5
INJECTION SITE PAIN 75 272 30 21 -9 7 0
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PRURITUS 75 241 30 28 -2 8 0
UNEVALUABLE EVENT 75 110 30 49 19 3 0
OFF LABEL USE 73 166 33 39 6 43 6
PRODUCT USE ISSUE 73 149 33 45 12 43 6
PRODUCT STORAGE ERROR 7 342 35 17 18 0 0
LYMPHADENOPATHY 67 204 36 31 -5 21 0
EXPIRED PRODUCT

ADMINISTERED 60 161 37 41 4 0 0
PARAESTHESIA 58 158 38 42 4 18 0
RHINORRHOEA 58 157 38 43 5 6 1
DIARRHOEA 56 200 40 32 -8 22 0
HYPOAESTHESIA 56 175 40 38 -2 19 1
LOSS OF CONSCIOUSNESS 56 165 40 40 0 24 4
VACCINATION FAILURE 56 105 40 50 10 56 1
URTICARIA 54 181 44 34 -10 " 0
CHEST PAIN 53 179 45 36 -9 24 1
PRODUCT PREPARATION

ERROR 53 76 45 51 6 0 0
RESPIRATORY TRACT

CONGESTION 52 124 47 48 1 0 0
HYPERHIDROSIS 51 181 48 34 14 17 1
EXTRA DOSE ADMINISTERED 47 151 49 44 -5 2 0
BACK PAIN 46 132 50 46 -4 17 2
INAPPROPRIATE SCHEDULE OF

PRODUCT ADMINISTRATION 46 132 46 -4 5 1
Count: 51

INCORRECT PRODUCT

FORMULATION ADMINISTERED 267 798 0 0
INCORRECT DOSE

ADMINISTERED 215 435 2 2 0 0 0
PRODUCT PREPARATION ISSUE 126 196 3 6 3 0 0
WRONG PRODUCT

ADMINISTERED 118 360 4 3 -1 16 1
PRODUCT ADMINISTERED TO

PATIENT OF INAPPROPRIATE

AGE 96 220 5 5 0 2 0
PRODUCT USE ISSUE 73 149 6 9 3 43 6
PRODUCT STORAGE ERROR Il 342 7 4 -3 0 0
EXPIRED PRODUCT

ADMINISTERED 60 161 8 7 -1 0 0
PRODUCT PREPARATION

ERROR 53 76 9 " 2 0 0
EXTRA DOSE ADMINISTERED 47 151 10 8 -2 2 0
INAPPROPRIATE SCHEDULE OF

PRODUCT ADMINISTRATION 46 132 11 10 -1 5 1
PRODUCT ADMINISTRATION

ERROR 26 45 12 12 0 1 0
POOR QUALITY PRODUCT

ADMINISTERED 1" 14 13 13 0 0 0
CIRCUMSTANCE OR

INFORMATION CAPABLE OF

LEADING TO MEDICATION

ERROR 8 13 14 16 2 0 0
PRODUCT ADMINISTERED AT

INAPPROPRIATE SITE 5 13 15 16 1 1 0
INCORRECT ROUTE OF

PRODUCT ADMINISTRATION 3 14 16 13 -3 1 0
VACCINATION ERROR 3 14 16 13 -3 0 0
ACCIDENTAL OVERDOSE 1 2 18 20 2 0 0
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INCOMPLETE COURSE OF

VACCINATION 1 4 18 19 1 0 0
PRODUCT COMMUNICATION

ISSUE 1 18 20 2 0 0
WRONG PATIENT 1 2 18 20 2 0 0
WRONG TECHNIQUE IN

PRODUCT USAGE PROCESS 1 7 18 18 0 0 0
Count: 22

Count: 0

EXPOSURE DURING

PREGNANCY

ABORTION SPONTANEOUS 3 4 2 2 0 2 1
FOETAL GROWTH

RESTRICTION 2 2 3 4 1 2 1
MATERNAL EXPOSURE DURING

PREGNANCY 2 3 3 3 0 2 0
ABORTION MISSED 1 1 5 5 0 1 0
AMNIORRHOEA 1 1 5 5 0 1 0
CEREBRAL PALSY 1 1 5 5 0 1 1
ECTOPIC PREGNANCY 1 1 5 5 0 0 0
FOETAL DEATH 1 1 5 5 0 1 1
FOETAL EXPOSURE DURING

PREGNANCY 1 1 5 5 0 1 0
FOETAL HYPOKINESIA 1 1 5 5 0 1 0
Count: "

2. Most Frequent PTs with Death

I I I I NPT I T
DYSPNOEA 9 16 10 1 1
OFF LABEL USE 6 1 18 21 3
PRODUCT USE ISSUE 6 1" 18 24 6
CONDITION AGGRAVATED 5 7 17 19 2
COVID-19 5 1 1 1 0
MALAISE 5 12 9 8 -1
LOSS OF CONSCIOUSNESS 4 21 22 1
FATIGUE 3 6 2 3 1
INTERCHANGE OF VACCINE

PRODUCTS 3 7 10 15 5
NAUSEA 3 4 6 7 1
SYNCOPE 3 4 13 14 1
ASTHENIA 2 6 15 12 -3
COUGH 2 4 10 2
DIZZINESS 2 3 6 0
PAIN 2 3 5 5 0
CHEST PAIN 1 1 24 18 -6
FEELING ABNORMAL 1 2 16 16 0
HEADACHE 1 2 3 2 -1
HYPERHIDROSIS 1 3 25 17 -8
HYPOAESTHESIA 1 1 21 20 -1
PYREXIA 1 4 4 4 0
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RHINORRHOEA
VACCINATION FAILURE
VOMITING

WRONG PRODUCT
ADMINISTERED

Count:
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*** Query Name:Query 1 ***

Select Only One Vaccine Name COVID19 (COVID19 (PFIZER-BIONTECH BIVALENT))

Report Date (Start): 11/1/2022 12:00:00 AM

Report Date (End): 11/30/2022 12:00:00 AM

Vaccination Date (Start) (Optional)

Vaccination Date (End) (Optional)

Vaccination Date Unknown Flag - If specifying vaccination dates, select ‘Yes’ to include reports with unknown vaccination dates
(otherwise, leave blank) (Optional)

Age (Start) (Optional)

Age (End) (Optional)

Age unknown - If specifying age(s), select ‘Unknown’ here to include unknown ages (Optional)

Enter 'FR' to exclude foreign reports (otherwise, leave blank) (Optional)
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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 (156.8%). 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 Sex | Summary
(years)
I 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 Q,f_f'!ge fﬁ; % sEig
|J - -
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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

Patient with PMH High blood pressure, IBS/Gl 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

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 Summary
Event

PSI-HHS-000001199994
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67

F

GBS

Patient with PMH of chondrosarcoma
presented to the emergency department 5-
days post-5t" 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%
Cl=0.136-0.698). The O/E is below 1 and
does not suggest a new safety concern at this
time. Surveillance will continue.

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 [II-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- Rep®RIQH S2003801.
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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.

B 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-5t 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 lleus 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 AbpgE KH9sL880001
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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.

I

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 Ml (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 echocardiogpIpHEP G000
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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.

—E

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 Il 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 inpiiéA4cc) s ATTa1
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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.

—E

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 availablp.SptbpAR0TIoN
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results, including platelet counts, and medical
records are not available. This report will be
re-reviewed pending additional information.

35

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 ingiRH<-000001
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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.

B | 65

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 BRINMPHENN0001
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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.
AESISs, 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, 203249 My 8106091200002
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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 Findings

Data mining was conducted using the Empirica Signal “US Signals Summary Table” with
a data lock point of December 9, 2022. PTs with an EB05=2 for the U.S. overall and/or
subgroups are shown below.

Preferred Terms with an EB0522 for the U.S. overall or subgroups, Pfizer-BioNTech
_COVID-19 Vaccine, Bivalent

us us us us
US Child |US Teen | Adultl Adult2 | Adult} | Female | US Male
US EB05| EBO5 EBOS EBOS EBOS EBOS EBOS EBOS
Event 20221209 (20221209 | 20221209 | 20221209 | 20221209 | 20221209 | 20221209 | 20221209
Incorrect
dose
|administered 1.859 2.184 1.642 1.011 1.266 1.178 1.737 1.873
Incorrect
product
{formulation
:administered 3724 5.0778 4,967 5.135 2.573 1.686 3.451 3778
Off label use 3.819 0.492 0.525 1.38 2.714 4.523 3.76 2.264
Product use

|issue 3.834 0.505 0.561 2.223 4.493 3.493 3.636 2.323
|Syncope 1.825 0.759 1.444 2.424 1.187 0.867 1.697 1.673
|Unresponsive

[to stimuli 1.422 1.431 3.392 0.529 0.533 1.161 1.374
Wrang

product

|administered ~ 2.765 0.923 1.668 4.992 2.65 2.041 2.742 2.427

Reviewer comment: PTs with an EB0522 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 EB0522 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 (@S¢ EE1S-000001200003
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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 25 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.

PSI-HHS-000001200004
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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 3 dose of Primary Series Authorization for ages 6 months-4 years: December 8, 2022
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From: "Menschik, David" [
To: "Nair, Narayan" | | R I

Subject: Data mining limitations
Date: Thu, 26 Oct 2023 18:29:10 +0000
Importance: Normal
Attachments: DE_VAERS data mining_methods_and limitations 2021 03 DRAFT.pptx

Here's the slide deck | presented to CDC shortly after the first EUAs for COVID vaccines...
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From: "Thompson, Deborah [
To: "Nair, Narayan" _ "Welsh, Kerry"_
Cc: "Alimchandani, Meghna" |

Subject: FW: DCC Login ID 2088124 loaded by DCC - DO NOT REPLY
Date: Mon, 30 Jan 2023 20:23:39 +0000
Importance: Normal

Attachments: 125742.245.2_response-20dec2023-ir-safety-assessment.pdf; appendix-1.pdf; appendix-
2.pdf; appendix-3.pdf

Hi Narayan and Kerry,

Pfizer submitted an IR response to our inquiry regarding their assessment of TEE following receipt of the bivalent vaccine.
They reviewed case reports, clinical trial data, and literature, and performed an O/E analysis. They concluded that there is
no evidence that TEE, including ischemic stroke, is a safety signal or risk for the bivalent vaccine. That seems reasonable
based on the information available at this time in their IR response.

It will be interesting to see what CDC's VSD finds in their signal evaluation work.

Please let me know if you have any questions or concerns or additional information you would like from Pfizer.

Thanks,

Deb

From: OBPVIRs
Sent: Thursday, January 26, 2023 4:29 PM
To: Thompson, Deborah
Cc: Austin-Hansberry, Lori
Subject: FW: DCC Login ID 2088124 loaded by DCC - DO NOT REPLY
Hi Deb,

Please see below the link to the COMIRNATY IR.

Kind regards,
Alexandria

----- Original Message-----

From: cbersecure@fda.hhs.gov _

Sent: Thursday, January 26, 2023 3:41 PM
High, Sherrie
Edwards, Alexandria

To: CBEROBPVESUB
o 1m EpR I C5R DCC EDR

CBEROBPVESUB
Subject: DCC Login ID 2088124 loaded by DCC - DO NOT REPLY

CBER.RIB
Cc: CBER IT EDR

This BLA AMENDMENT DCC Login ID 2088124 is now available in the CER.

This is an eCTD submission. Select the link to access the .enx file:

PSI-HHS-000001393745
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<https://cberconnect.fda.gov/regulatory/submissions/detail?folder-obj-id=0bbcaea683776521>

DESCRIPTION:

Applicant: BIONTECH MANUFACTURING GMBH /2229

Product: COVID-19 VACCINE, MRNA

Indication: active immunization to prevent coronavirus disease 2019 (COVID-19) caused by severe acute respiratory
syndrome coronavirus 2 (SARS CoV 2) in individuals 16 years of age and older.; active immunization to prevent
coronavirus disease 2019 (COVID 19) caused by severe acute respiratory syndrome coronavirus 2 (SARS CoV 2) in

individuals 12 years of age and older.

Proprietary Name: COMIRNATY

APPLICATION INFORMATION:

Application Number: _
eCTD Sequence Number: -

CBER Receipt Date: 26-Jan-2023

If you need additional assistance with this submission, please contact ERIC Help Desk at _
PLEASE DO NOT REPLY TO THIS EMAIL. This is an automatically generated message.

Technical information for administrators - Process Track ID: -

Gateway Core 1D: [
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PFE/BNT COVID-19 mRNA Vaccine

Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)

Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022

@ Pfizer

Bivalent BNT162b2 (Original and Omicron BA.4/BA.S)
Response to FDA (CBER) Request for Information

Thromboembolic events and Pfizer-BioNTech Bivalent BNT162b2 (Original and
Omicron BA.4/BA.5) COVID-19 Vaccine

24 January 2023

PFIZER CONFIDENTIAL
Page 1
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PFE/BNT COVID-19 mRNA Vaccine
Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)
Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022
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PFE/BNT COVID-19 mRNA Vaccine
Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)
Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022
LIST OF ABBREVIATIONS

Abbreviation Definition

ACCESS vACcine Covid-19 monitoring readinESS

ACS acute coronary syndrome

AESI adverse events of special interest

AER adverse event report

AF atrial fibrillation

AMI acute myocardial infarction

APF4 antiplatelet factor 4

ARS Agenzia regionale di sanita

aSMSR Abbreviated Summary Monthly Safety Report
Base de Datos para la Investigacion Farmacoepidemiologica en

BIFAP Atencion Primaria (Pharmacoepidemiologic Research in Public
Health Systems)

BLA Biologics License Application

BNT BioNTech

CBER Center for Biologics Evaluation and Research

CHF congestive heart failure

CI confidence interval

CNS central nervous system

COPD chronic obstructive pulmonary disease

COVID-19 coronavirus disease 2019

CPRD Clinical Practice Research Datalink

CVST cerebral venous sinus thrombosis

DCE-AU Danish Centre for Environment and Energy- Aarhus University

DIC disseminated intravascular coagulation

DM diabetes mellitus

DVT deep vein thrombosis

ED emergency department

EEA European Economic Area

FDA Food and Drug Administration

GePaRD German Pharmacoepidemiological Research Database

HC high cholesterol

HCP healthcare professional

HIT heparin=induced thrombocytopenia

HTN hypertension

ICU intensive care unit

LL lower limit

LMWH low molecular weight heparin

LV left ventricle

MAH Marketing Authorization Holder

MedDRA Medical Dictionary for Regulatory Activities

MRI magnetic resonance imaging

PFIZER CONFIDENTIAL
Page 3
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Abbreviation Definition
NSAIDS nonsteroidal anti-inflammatory drug
O/E observed/expected
OSA obstructive sleep apnea
PCR polymerase chain reaction
PE pulmonary emboli
PT Preferred Term
PY person-years
Sistema d'Informacié per al Desenvolupament de la Investigacio en
SIDIAP Atencid Primaria (The Information System for Research in Primary
Care)
SLE systemic lupus erythematosus
SMQ standardized MedDRA query
SNDS Supplement to a New Drug Submission
TIA transient ischemic attack
TTP thrombotic thrombocytopenic purpura
TTS thrombosis with thrombocytopenia syndrome
UL upper limit
US United States
UTI urinary tract infection
VAERS vaccine adverse event reporting system

PFIZER CONFIDENTIAL
Page 4
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PFE/BNT COVID-19 mRNA Vaccine

Bivalent BNT162b2 (Original and Omicron BA.4/BA.5S)

Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022

1. INTRODUCTION

Reference is made to the information request received by Pfizer via e-mail on

20 Dec 2022 from the FDA, CBER from Alexandria Edwards, PharmD. (CBER) to Gosia
Mineo (Pfizer Inc) regarding arterial, venous and mixed thromboembolic events after
receiving Bivalent BNT162b2 (Original and Omicron BA.4/BA.5) BNT COVID-19 mRNA
vaccine. CBER requested we provide the results from this assessment in the next aSMSR
which is due in January 2023. On 21 Dec 2022, Pfizer informed CBER that

aSMSR 11 (16 Nov 2022 to 15 Dec 2022) was planned to be submitted on 06 Jan 2023 and
proposed to provide the request for information in a separate report and submit it to the BLA
125742 by end of January 2023. CBER agreed to this proposal on 22 Dec 2022.

The FDA (CBER) requests in bold italics are followed by Pfizer-BioNTech’s responses in
plain text below.

2. CBER REQUEST FOR INFORMATION

We have received VAERS reports of embolic and thrombotic events, including ischemic
stroke, transient ischemic attacks, cerebral venous sinus thrombosis (CVST) and
pulmonary emboli (PE), for the Pfizer-BioNTech COVID-19 Vaccine, Bivalent. Three
reports mention concern for vaccine-induced immune thrombotic thrombocytopenia
(VITT) (VAERS #2502144, #2514229, and #2507203). Please perform a cumulative safety
and causality assessment of embolic and thrombotic events following receipt of the
Pfizer-BioNTech COVID-19 Vaccine, Bivalent.

3. RESPONSE
3.1. BACKGROUND

Thromboembolic events and TTS are AESI for Comirnaty (including the BNT16b2 bivalent
vaccines) and are monitored by Pfizer on behalf of BioNTech. This document is written in
response to the above FDA request and pertains to Bivalent BNT162b2 (Original and
Omicron BA.4/BA.5) vaccine (herein referred to as Bivalent Comirnaty).

3.2. SAFETY DATABASE

Pfizer’s safety database contains cases of adverse events reported spontaneously to Pfizer,
cases reported by the health authorities, cases published in the medical literature, cases from
Pfizer-sponsored marketing programs, non-interventional studies, and cases of serious
adverse events reported from clinical studies regardless of causality.

The limitations of post-marketing adverse drug event reporting should be considered when
interpreting these data:

Reports are submitted voluntarily, and the magnitude of underreporting is unknown. Some of
the factors that may influence whether an event is reported include length of time since
marketing, market share of the drug, publicity about a drug or an adverse event, seriousness
of the reaction, regulatory actions, awareness by health professionals and consumers of
adverse drug event reporting, and litigation.

PFIZER CONFIDENTIAL
Page 5
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PFE/BNT COVID-19 mRNA Vaccine

Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)

Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022

Because many external factors influence whether or not an adverse event is reported, the
spontaneous reporting system yields reporting proportions not incidence rates. As a result, it
is generally not appropriate to make between-drug comparisons using these proportions; the
spontaneous reporting system should be used for signal detection rather than hypothesis
testing.

In some reports, clinical information (such as medical history, validation of diagnosis, time
from drug use to onset of illness, dose, and use of concomitant drugs) is missing or
incomplete, and follow-up information may not be available.

An accumulation of AERs does not necessarily indicate that a particular adverse event was
caused by the drug; rather, the event may be due to an underlying disease or some other
factor(s) such as past medical history or concomitant medication.

The safety database was searched for all cases reported cumulatively for BNT162b2,
BNT162b2 OMI BA.4-5 (Bivalent Comirnaty) through 15 Dec 2022 with a PT falling into
the MedDRA version 25.1 Embolic and thrombotic events SMQ. This SMQ consists of

3 “sub-SMQs:”

1. Embolic and thrombotic events, arterial SMQ (40 cases)
2. Embolic and thrombotic events, venous SMQ and (67 cases)

3. Embolic and thrombotic events, vessel type unspecified and mixed arterial and
venous SMQ (75 cases)

Eighteen cases appeared in more than 1 of the 3 sub-SMQs. Seventeen of the 18 are in either
the arterial or venous SMQ plus the vessel type unspecified/mixed SMQ and will be
discussed in Section 3.2.3 with the unspecified/mixed cases. The remaining overlapping case
(PV202200103847) is in both the venous and arterial SMQs and will be discussed in

Section 3.2.1 with the arterial cases.

3.2.1. Cases in Embolic and Thrombotic Events, Arterial SMQ

Of the 40 total reports in this arterial SMQ, 14 overlapped with the other embolic and
thrombotic SMQs: 4 overlapped with the venous SMQ, 13 overlapped with the
unspecified/mixed SMQ and 3 overlapped with both the venous and the unspecified/mixed
SMQ); leaving 27 unique cases.

The 27 cases (26 unique plus 1 overlapping with venous SMQ, AER PV202200103847),
were reported between 17 Oct 2022 and 15 Dec 2022 and included 15 females and 11 males
(1 case did not specity sex). Ages ranged from 37 to 94 years (mean 74.7); 1 case did not
specify age. Fifteen cases were medically confirmed and 12 were not; all cases were
classified as serious. Cases were reported from Germany (11), Japan (6), Spain, Italy, France
(2 each) and Finland, Portugal, Sweden and US (1 each). Dose number was specified in all
but 6 cases; 1 case occurred after Dose 2, twelve (12) occurred after Dose 4 and 8 occurred
after Dose 5. A large majority of reporters were unable to specify the manufacturers of the

PFIZER CONFIDENTIAL
Page 6
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PFE/BNT COVID-19 mRNA Vaccine
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Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022

previous COVID-19 vaccine the patients received prior to Bivalent Comirnaty. There were
10 death reports; narrative line listings of the death cases are in Appendix 1.

3.2.1.1. Cardiovascular Events (19 Cases)

e Nine AMIs and 2 ACSs ranging from the same day to 24 days after vaccination;
outcomes were: 4 deaths (1 in patient with concomitant COVID-19), 3 recovering or
recovered with sequelae, and 4 with unknown outcomes. All patients except 2 with no
known or reported medical history, had risk factors for heart disease including known
coronary artery disease, valvular cardiac disease, HIN, DM, HC, and atrial
fibrillation. One of the 11 cases were notable for concurrent thrombocytopenia:

1. An 88-year-old man with known COPD, CHF and LV dysfunction had an
ACS occurring 24 days after Dose 4 (previous COVID-19 vaccine doses
from an unknown manufacturer) and was also reported to have concurrent
immune thrombocytopenia (platelet nadir 2000), treated with IVIg,
corticosteroids and responding to rituximab (APF4 testing not mentioned);
his hospital course was also complicated by a UTT and nosocomial
pneumonia, however he was recovering from the thrombocytopenia and
ACS at the time of the report.

e Five cases in which AMI or a cardiac event was assumed by the reporter because all
outcomes were deaths with no autopsies in patients with risk factors for cardiac
disease including known cardiac disorders, HTN, DM, HC; 1 patient had cirrhosis
and hepatocellular carcinoma.

e One case of aortic dissection in a 79-year-old woman with known aortic dissection,
HTN and SLE who died 1 day following Dose 4 (no autopsy performed but
progression of aortic dissection was suspected).

e One case of stress cardiomyopathy (Takotsubo syndrome) in a 59-year-old woman
with a history of migraine and 3 miscarriages who presented with chest pain 13 days
following Dose 4 and had not recovered at the time of the report.

3.2.1.2. Cerebrovascular Events (6 Cases)

e Two cases of TIA, 1 in a 65-year-old man with DM on the same day as a booster
(dose number not known) of Bivalent Comirnaty with no concomitant vaccinations
reported and previous COVID-19 vaccine doses from an unknown manufacturer; and
2 in a 93-year-old man with known vascular disease and leukoencephalopathy who
received Bivalent Comirnaty with no concomitant vaccinations as the Dose 2 of his
primary series of COVID-19 vaccination (Dose 1 was Comirnaty) and was reported
to have a TIA 1 day later. Both patients recovered.

e Four cases of ischemic stroke in women aged 37 to 88 years; 3 of whom had risk
factors including HTN, TTP, previous stroke, valvular cardiac disease and DM
(outcomes recovered, recovered with sequelae and recovering) and 1 with no

PFIZER CONFIDENTIAL
Page 7
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PFE/BNT COVID-19 mRNA Vaccine

Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)

Response to FDA request for information (received 20 December 2022)

Thromboembolic events January 2022

specified medical history (outcome unknown); the events occurred from the same day
to 3 days following Dose 4 (4 cases) and Dose 5 (1 case). Two of the cases described
a heterologous course of COVID-19 vaccination (Spikevax) and 2 had previous
COVID-19 vaccine doses from an unknown manufacturer; none had concomitant
influenza vaccination with Bivalent Comirnaty.

3.2.1.3. Other Arterial Events (3 Cases)

e Transient blindness in a 61-year-old woman with no medical history provided,
occurring 1 day following Dose 4 and recovered in 4 days (not medically confirmed);
previous COVID-19 vaccines were of an unknown manufacturer and no concomitant
vaccinations with Bivalent Comirnaty reported

e Left axillary artery thrombus in a 94-year-old woman with a history of an unspecified
cardiac disorder occurring 4 days following an unspecified dose, recovering at the
time of the report; previous COVID-19 vaccines were of an unknown manufacturer
and no concomitant vaccinations with Bivalent Comirnaty reported

e Retinal artery occlusion in a 71-year-old man with a history of HTN, occurring 6 days
following Dose 4, recovered with sequelae; previous COVID-19 vaccines were of an
unknown manufacturer and no concomitant vaccinations with Bivalent Comirnaty
reported

3.2.2. Cases in Embolic and Thrombotic Events, Venous SMQ

Of the 67 total reports in this venous SMQ, 1 overlapped with the arterial SMQ, 4 overlapped
with the unspecified/mixed SMQ and 3 overlapped with both the arterial and
unspecified/mixed SMQ; leaving 59 unique cases.

The 59 cases were reported between 13 Oct 2022 and 14 Dec 2022 and included 32 females
and 26 males (1 case did not specify sex). Ages ranged from 35 to 94 years (mean 69.1);

2 cases did not specify age. Forty-four (44) cases were medically confirmed and 15 were not;
55 cases were classified as serious and 4 as non- serious. Cases were reported from Germany
and Spain (14 each), Italy (6), Denmark (5), Austria and the US (4 each), France (3), Japan,
Luxembourg and Sweden (2 each), and Estonia, Portugal and Canada (1 each). Dose number
was specified in all but 11 cases; 2 cases occurred after Dose 1, 6 cases occurred after

Dose 3, 37 occurred after Dose 4 and 3 occurred after Dose 5. Many reporters were unable to
specify the manufacturer of previous COVID-19 vaccines received prior to their booster
doses with Bivalent Comirnaty; many reported heterogeneous COVID-19 vaccination
courses, mainly with Spikevax. There were 5 death reports; narrative line listings of the death
cases are in Appendix 2.

3.2.2.1. Pulmonary Emboli and Limb Thrombosis (53 Cases)

e Thirty-one cases of PE ranging from the same day to 31 days after Bivalent
Comirnaty; outcomes were: 5 deaths (patients ranged in age from 65 to 81 years and
had significant comorbidities including COPD, OSA, DM, HTN, cancer (2), infection
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and 1 patient was wheelchair bound with a neurodegenerative condition);

15 recovering or recovered, 3 not recovered and 8 with unknown outcomes. Many
patients (except 9 with no known or reported medical history), had risk factors for
thromboembolic events including previous thromboembolic events, COVID-19,
genetic thrombophilia, malignancies, overweight/obesity, valvular cardiac conditions
and estrogen use.

Thirteen cases of extremity thrombosis included 5 leg thrombosis (4 of which were
specifically noted as superficial), 5 leg DVTs, 1 saphenous vein thrombosis and

2 upper extremity DVTs. Patients ranged in age from 35 to 90 years of age. Five
individuals had unknown outcomes, 6 were recovered or recovering and 2 had not
recovered at the time of the reports. Medical history was not provided for 6 patients;
the remainder had medical histories that included chronic venous insufficiency,
obesity, DVT, COVID-19, HC and cancer.

Nine cases described both extremity thrombosis and PE in individuals ranging in age
from 55 to 84 years. Five of the individuals had clear risk factors for PE/DVT
including prior PE, cancer, recent travel, and estrogen use. Outcome in 6 of the
individuals was recovering, in 1 individual not recovered and in 2 individuals
unknown.

3.2.2.2. Cerebral Venous Sinus Thrombosis (2 Cases)

Two cases of CVST. A non-HCP case described a 39-year-old woman with
unspecified medical history who was reported to have a CVST 13 days after

Dose 4 with Bivalent Comirnaty. Previous COVID-19 vaccinations had been with
Comirnaty (Doses 1 and 2) and Spikevax (Dose 3). No clinical details (including
imaging reports) were provided. She had not recovered at the time of the report. In
the second report, a 52-year-old woman with headache and sinusitis initially treated
with NSAIDs and antibiotics was found to have CVST on MRI 7 weeks following
Dose 3 with Bivalent Comirnaty. Primary COVID-19 vaccinations were from an
unknown manufacturer. She was recovering at the time of the report.

3.2.2.3. Other Venous Events (4 Cases)

Three non-medically confirmed cases described thrombosis in unspecified anatomic
locations from 1 to 12 days after vaccination with Bivalent Comirnaty but provided
little other information.

One non-medically confirmed case described an ophthalmic vein thrombosis in a
59-year-old female with HTN occurring 23 days after Bivalent Comirnaty vaccination
(dose number unspecified). Primary COVID-19 vaccination was from an unknown
manufacturer; she was recovered with sequelae at the time of the report.
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3.2.3. Cases in Embolic and Thrombotic Events, Vessel Type Unspecified and Mixed
Arterial and Venous SMQ

Of the 75 total reports in this SMQ, 16 overlapped with the other embolic and thrombotic
event SMQs: 12 were also in the arterial SMQ, 7 were in the venous SMQ and 3 were in all
3 of the SMQs; leaving 59 unique cases. All 75 cases are discussed in this section

The 75 cases (59 unique plus 16 overlapping with other embolic and thrombotic SMQs),
were reported between 15 Sep 2022 and 14 Dec 2022 and included 39 females and 34 males
(2 cases did not specify sex). Ages ranged from 42 to 89 years (mean 68.7); 9 cases did not
specify age. Forty-three (43) cases were medically confirmed and 32 were not; all cases
except 1 were classified as serious. Cases were reported from Germany (19), US and Japan
(16 each), Spain (6), Italy (4), Denmark (3), Austria, Czech Republic, France (2 each) and
Estonia, Finland, Norway, Portugal and Sweden (1 each).

Upon individual case review, 18 case narratives failed to describe details consistent with the
occurrence of a thrombotic or embolic event. These cases were eliminated from further
review.

In the remaining 57 cases, dose number was specified in 47 cases: 1 case occurred after

Dose 1, 4 cases occurred after Dose 3, 29 after Dose 4 and 13 after Dose 5; 10 cases occurred
after an unspecified dose number. Most cases did not provide the manufacturer of previous
COVID-19 vaccines received (“manufacturer unknown™), a smaller number reported
homologous dosing with BNT162b2 or Comirnaty and even fewer reported heterologous

dosing. There were 7 death reports; narrative line listings of the death cases are in Appendix
3

3.2.3.1. Arterial Events (34 Cases)

o Thirty cases of cerebrovascular events (1 also reporting an MI), cerebral infarctions
and/or cerebellar infarctions were presumed to be of arterial origin. None described
accompanying venous events unless noted below. Time to onset from vaccination in
these cases ranged from the same day to 17 days post-vaccination and, when
specified, patients ranged in age from 43 to 89 years. One was reported after Dose 1,
4 were reported after Dose 3, 14 after Dose 4, 6 after Dose 5 and 5 after an
unspecified chronologic dose. Fifteen of the reports provided no data on medical
history, 2 reported that the patients had no relevant medical conditions and in the
remaining 13 cases, all described risk factors for thromboembolic disease (such as
known coronary artery disease, cerebral infarction, atrial fibrillation, previous
DVT/PE, smoking, DM and HTN), except for a 64-year-old woman who was
reported to have only asthma. Five of the 30 cases described concomitant influenza
vaccination with the Bivalent Comirnaty dose; 8 described homologous
COVID-19 vaccine use, 4 described heterologous COVID-19 vaccinations and
17 referred to an unknown manufacturer of the previous COVID-19 vaccines. One of
the 30 cases was notable for concurrent thrombocytopenia:
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1. A 65-year-old woman with HTN, DM and valvular cardiac disease
(echocardiogram in 2019) was reported to have previous AstraZeneca
(Dose 1) and Comirnaty (Dose 2) COVID-19 vaccines. She also had
asymptomatic but PCR positive COVID-19, 8 days prior to receiving
Dose 3 (Bivalent Comirnaty) and concomitant influenza (Seqirus)
vaccination. Twenty-one days later she presented to the emergency room
with hemiparesis and report of cough and congestion since the last
vaccination. She underwent a CT angiography and was found to have thrombi
in the aortic arch and descending aorta and an embolic left hemisphere
ischemic stroke. A complicated hospitalization ensued, and she was reported
to have a “multifactorial” thrombocytopenia (platelets ranged from 88 K to
114 K) and DIC. She died after 8 days in the hospital and the reported cause
of death was thromboembolic stroke. It was not reported if an autopsy was
performed.

Four cardiac ischemic events occurred in this dataset. One case was already noted in
the description of arterial cerebrovascular events above. The remaining 3 cases
described a 64-year-old male smoker with HC and HTN who had Bivalent
Comirnaty (Dose 4) and 16 days later was reported to have an AMI and cardiac
failure with a ventricular thrombus; he recovered with sequelae; a 53-year-old male
with Factor V Leiden mutation who had Bivalent Comirnaty (Dose 4) and unknown
manufacturer of previous COVID-19 vaccinations, and 1 day later was reported to
have an acute right coronary artery occlusion; he recovered. The remaining case was
notable for concomitant thrombocytopenia:

1. An 80-year-old woman with a history of HC and HTN and no history of
known COVID-19 received Dose 5 of Bivalent Comirnaty and 1 day later
was brought to the hospital for chest pain; she was reported to have had
exertional chest pressure prior to this incident. She had received influenza
vaccine (manufacturer Biken) 26 days prior to Dose 5 of Bivalent Comirnaty.
She underwent a cardiac catheterization and coronary artery stent placement
and was in the ICU for 2 days. She was reported to also have TTS (outcome
unknown), however there are no clinical details, lab values (such as platelet
count or APF4) or discussion of the basis for the diagnosis. She was
recovering from the AMI at the time of the report.

One TIA was described in an 80-year-old woman with a history of carotid
endarterectomy and stroke who had 3 previous Comirnaty vaccinations; she was
reported to have a TIA (recovered) on the same day as Dose 4.

3.2.3.2. Venous Events (13 Cases)

Ten reports described PEs, DVTs, or unspecified extremity thrombosis in patients
ranging in age from 50 to 80 years of age. Time to onset ranged from the same day of
vaccination to 14 days after vaccination (3 unspecified); and the events occurred after
Dose 4 in 5 cases and Dose 5 in 2 cases (3 unspecified). One case of PE and 1 of
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superficial thrombosis provided very little clinical detail; the remaining cases
described patients with risk factors such as HTN, cancer, DM, obesity, history of
thrombophlebitis and Factor V Leiden mutation. Three patients were recovered or
recovering, 2 had not recovered at the time of the report and outcome was unknown
in 5 cases. One case was notable for concomitant thrombocytopenia:

1. A 70-year-old man with a risk factor of prostate cancer on hormone therapy
received Dose 5 of COVID-19 vaccination with Bivalent Comirnaty (previous
COVID-19 vaccinations from an unknown manufacturer). The following day
he noted exertional shortness of breath and 8 days after vaccination he was
hospitalized and diagnosed with PE and DVT. His platelet count on the day of
admission was 18.6 K and although he was reported to have TTS, it was noted
that Anti-PF4 antibody and anti-HIT antibody tests were not performed. The
patient had no history of heparin administration and DIC and antiphospholipid
syndrome were reported to be excluded. The patient was recovering at the
time of the report.

e Two reports described CNS venous thrombosis

1. A 62-year-old woman with history of cerebrovascular arteriovenous
malformation and previous cerebral thrombosis had an unspecified dose of
Bivalent Comirnaty (primary COVID-19 vaccine series from an unknown
manufacturer) and 3 days later was hospitalized for dizziness and cerebral
thrombosis. CT and MRI results were not provided. She was started on
unspecified anticoagulation therapy and outcome was not recovered at the
time of the report.

2. A 72-year-old woman with HC and HTN received Bivalent Comirnaty
(Dose 4); previous COVID-19 vaccines included Spikevax for Doses 1, 2 and
3. Two days later, he was hospitalized due to a transient expressive “phatic”
with impaired psychomotor skills. She was reported to have acute thrombosis
of cortical veins (fronto-dorsal and parietal) bilaterally and subarachnoid
hemorrhage. She was recovering at the time of the report.

e One report described a thrombosed hemorrhoid in a 42-year-old male with
rheumatoid arthritis and a recent 200 km bicycle ride, 6 days after Dose 4 of Bivalent
Comirnaty (previous COVID-19 vaccines were from unknown manufacturer);
outcome was unknown.

3.2.3.3. Unspecified or Mixed Arterial-Venous Events (10 Cases)

e Nine cases reported unspecified thromboembolic events or cerebrovascular disorders.
Three of the 9 cases provided scant detail (PTs Thrombosis, Cerebrovascular
disorder) precluding meaningful assessment (outcomes unknown). The remaining
6 cases described unspecified thromboembolic (1 cases), cerebrovascular or
cardiovascular disorders (2 cases), DIC following streptococcal sepsis (1 case) and
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intracranial hemorrhagic events (2 cases) in patients ranging in age from 66 to

87 years of age occurring from the same day up to 25 days after Bivalent Comirnaty
vaccination. Five of the 6 cases provided medical histories such as stroke, cancer,
HTN, DM, Parkinson’s disease, atrial fibrillation, except for 1 case with no relevant
medical history that would be considered a risk factor for thromboembolic events;

4 cases had an outcome of death and 2 of recovering. Four of the 6 cases described
previous COVID-19 vaccinations from an unknown manufacturer. One of the 6 cases
was notable for concomitant thrombocytopenia:

1. A 79-year-old woman with a history of breast cancer, lymph node excision
and recurrent left upper extremity cellulitis received Dose 5 of COVID-19
vaccination with Bivalent Comirnaty (previous COVID-19 vaccines were
from unknown manufacturer). The day after vaccination the patient had
injection site pain, redness and swelling and malaise and the following day
had lower extremity weakness. She presented to the ED and was found to
have abnormal labs including platelet count of 7.2 K (nadir 1.9 K). She was
hospitalized in the ICU for sepsis from cellulitis with purpura at the
vaccination site on her left arm and redness spreading to her trunk. She died
the following day of multi-organ failure from a severe invasive streptococcal
infection. Autopsy was not performed.

e One case described both an arterial (cerebral infarction) and venous (PE) event and
was also notable for thrombocytopenia.

1. An 84-year-old woman with an extensive medical history including
polyarthrosis, DVT and PE on anticoagulation received her influenza vaccine
and Bivalent Comirnaty (COVID-19 vaccine Dose 4); previous vaccinations
had been with Comirnaty. At the same time, she also switched from LMWH
to edoxaban for anticoagulation. One day following vaccination, she was
brought to the ED for disorientation. A head CT showed no acute hemorrhage
or ischemia however there were subacute/chronic small infarcts in the regions
of the anterior and posterior circulation that appeared to be of an embolic
nature. Her hospitalization was complicated by stress cardiomyopathy and
HIT and she died after 8 days of hospitalization. The reported cause of death
was “multiple cerebral infarcts of embolic etiology within systemic
coagulopathy.”

3.3. CLINICAL TRIAL DATA

In the current Pfizer-run clinical trials studying Bivalent BNT162b2 (Original and Omicron
BA.4/BA.5) vaccine, Study C4591044 and Study C4591048, there have been no
thromboembolic events reported in participants to date.

3.4. LITERATURE
Pfizer searched the literature databases Medline, Biosis and Embase for bivalent BNT162b2
BA.4/BA.5 (Tozinameran/Famtozinameran) and embolic and thrombotic events, including
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ischemic stroke, TIAs, CVST and PE as well as vaccine-induced immune thrombotic
thrombocytopenia and TTS. No relevant articles were retrieved.

3.5. OBSERVED TO EXPECTED ANALYSES

The MAH conducted unadjusted O/E analyses for embolic and thrombotic cases reported
cumulatively through 18 Dec 2022 in the US and EEA (US/EEA). Observed cases were
defined using the PTs provided in Appendix 4 Table 3. In Table 1, O/E results using 21- and
42-day risk windows post Pfizer-BioNTech Bivalent Omicron BA.4/BA.5 vaccines are
provided using select population-based background rates for calculation of the expected
cases in the denominator and all spontaneous reports of observed cases reported in the
US/EEA in the numerator. Analyses were restricted to the US/EEA only because data
specific to the Pfizer-BioNTech Bivalent Omicron BA.4/BA.5 were available for these
regions.

Sources of background incidence rates for embolic and thrombotic events are referenced in
Table 1. Where available, rates were obtained from the ACCESS project, as recommended by
guidance from European Medicines Agency!' ACCESS includes a consortium of 10 data
sources from 7 European countries (Denmark, Germany, France, Italy, Netherlands, Spain,
United Kingdom). These data sources include health insurance data (GePaRD, SNDS),
hospitalization record linkage data (PHARMO, Danish registries [DCE-AU], SIDIAP, ARS),
or data from general practitioners (CPRD, PEDIANET, BIFAP, FISABIO). A rate from a
single data provider was selected for each AESI based on the range of observed values, type
of care typically sought for the AESI (eg, hospital or general practitioner), and relevant
characteristics of the databases, as described in the ACCESS User Guide.? In general, a data
provider with a mid-range rate within these criteria was chosen for the primary overall
analyses. Incidence rates were then averaged for the most recent 3 years of data available
prior to 2020 within each data access provider. For AESIs not available through the ACCESS
project, incidence rates were identified in the literature. If a plausible range of background
rates was identified across multiple data sources, a single rate from the low end of the range
was selected. This conservative approach is more likely to identify a signal than an approach
using a higher background rate.

The expected case counts were calculated using the background incidence rates, the
estimated number of Pfizer-BioNTech bivalent Omicron BA.4/BA.5 vaccine doses reported
through 15 Dec 2022.%,% and the length of risk windows. The estimate of administered doses
does not reflect COVID-19 vaccine doses administered in countries that did not publicly
report.

Based on the observed cases through 18 Dec 2022, selected background rates, and the
estimated number of exposure PY through 15 Dec 2022, O/E ratios were well below 1 for
both risk windows of 21- and 42-days. This suggests that the number of observed cases is not
higher than expected in the absence of Pfizer-BioNTech Bivalent Omicron BA.4/BA.5
vaccines overall and within the queried strata.
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The MAH is also including observed versus expected analyses for ischemic stroke with detail
by age stratification Table 2. All O/E ratios are well below 1 for both 21-day and 42-day risk
windows.

Table 2.  Observed to Expected (O/E) Analyses for Spontaneously Reported Cases
of Ischemic Stroke After the Pfizer-BioNTech Bivalent Omicron
BA.4/BA.5 Vaccine in US/EEA Countries, Cumulative Period Through

18 Dec 2022
Background
Rate Expected O/E 95% 95%
Observed Time at Per 100,000 Cases Ratio CILL CIUL
Stratification Cases risk (PY)? PY
21-day
US/EEA
<5 years 0 0 1.93 0.00 - - --
5-11 years 0 27,448 1.93 0.53 - - --
12_17 years 0 50,403 1.93 0.97 - - --
18 24 years 0 60,915 5.27 3.21 - - --
25 49 years 3 429,459 18.96 81.43 0.037 0.008 0.108
50 59 years 3 353,979 81.86 289.77 0.010 0.002  0.030
60+ years 25 1,354,311 544.59 7375.37 0.003 0.002  0.005
Overall,
US/EEA 31 2,276,515 237.40 5404.45 0.006 0.004 0.008
42-day
US/EEA
<5 years 0 0 1.93 0.00 - - -
5-11 years 0 49,869 1.93 0.96 - -- --
12_17 years 0 91,224 1.93 1.76 - - --
18 24 years 0 109,656 5.27 5.78 - - --
25 49 years 3 771,692 18.96 146.31 0.021  0.004  0.060
50 59 years 4 626,942 81.86 513.21 0.008 0.002  0.020
60+ years 26 2,414,198 544.59 13147.36 0.002  0.001  0.003
Overall, 33 4,063,581 237.40 9646.94 0.003 0.002  0.005
US/EEA

a. Exposure data through 15 Dec 2022

There are several limitations to O/E analyses for signal detection. The observed case counts
are likely to be underestimated due to the spontaneous reporting nature with passive safety
surveillance. Additional reasons for underestimations include incomplete reporting and lags
in reporting. Spontaneous reporting systems are prone to reporting bias whereby events that
have been previously identified as potentially related to vaccine are more likely to be
reported even if they do not meet the clinical definition. Conversely, events that have not
been previously associated with a vaccine are more likely to be underreported due to lack of
recognition of a potential association. Furthermore, some observed cases were missing time
to onset information. Missing values were imputed according to the known distribution of
time to onset among observed cases.

Regarding the expected case counts, estimates of both exposure to vaccine and the
background rate have limitations. The exposure estimate assumes that the number of reported
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vaccine administrations is complete and accurate when in fact not all countries administering
vaccine have reported to the data source. Also, country-specific’ dose volume data are
dynamic and specific to the date of download from the websites, and subject to retrospective
updates at the country level. The expected count also assumes the background rates of the
COVID-19 vaccinated population in the absence of vaccination is the same as those in the
historical cohort. The background rates used in these analyses are derived from studies prior
to the COVID-19 era and from individual countries. It is possible that the delivery of
healthcare, population demographics, and the underlying health status of the populations
used for the background rate estimates differ from those expected in the vaccinated
population.

The risk windows for embolic and thrombotic events following Pfizer-BioNTech
COVID-19 vaccines are unclear. Misspecification of risk windows could potentially
under-estimate the risk estimates. We queried 21- and 42-day risk windows to cover a wide
range of periods during which one is expected to be at risk of this acute event if there is a
causal association between the event and vaccination.

3.6. SUMMARY AND CONCLUSION

Based on the totality of safety information available, thromboembolic events have not been
identified as a risk with the use of Comirnaty (Original) vaccine.

The safety information available for Bivalent BNT162b2 (Original and Omicron BA.4/BA.5)
vaccine and thromboembolic events at this time includes clinical trial data for ongoing
Pfizer-run trials, in which thromboembolic events have not so far been reported, O/E
analyses which are well below 1 for these events, and post-authorization reports from the
Pfizer safety database which have not shown thromboembolic events to have an EB05>2.
Upon individual review of the cumulative thromboembolic event reports for Bivalent
Comirnaty in the Pfizer safety database, those providing sufficient detail generally describe
patients with risk factors for such events. No other notable trends in the cases (eg, dose
number, manufacturer, concomitant influenza vaccination) were identified. There is no
evidence at this time that thromboembolic events, including ischemic stroke, are a safety
signal or risk of Bivalent Comirnaty. These events will continue to be reviewed per routine
pharmacovigilance.
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4. APPENDICES
4.1. Appendix 1: Death Cases - Arterial
Narrative Line Listing Arterial Embolic NLL

4.2. Appendix 2: Death Cases - Venous
Narrative Line Listing Venous Embolic_NLL

4.3. Appendix 3: Death Cases - Unspecified/Mixed
Narrative Line Listing Unspecified Mixed Embolic_NLL

4.4. Appendix 4: PTs Used to Identify Spontaneously Reported Embolic and
Thrombotic Events for O/E Analyses

Table 3. Preferred Terms (PT) Used to Identify Spontaneously Reported Embolic
and Thrombotic Events

AESI PTs

Arterial Administration site thrombosis, Adrenal thrombosis, Aneurysm thrombosis,
thromboembolism, broad | Antiphospholipid syndrome, Aortic aneurysm thrombosis, Aortic embolus,
Aortic thrombosis, Application site thrombosis, Arterial thrombosis,
Arteriovenous fistula thrombosis, Arteriovenous graft site stenosis,
Arteriovenous graft thrombosis, Atheroembolism, Atrial thrombosis, Basilar
artery thrombosis, Blue toe syndrome, Brain stem embolism, Brain stem
thrombosis, Cardiac ventricular thrombosis, Carotid arterial embolus, Carotid
artery thrombosis, Cerebellar artery thrombosis, Cerebellar embolism, Cerebral
artery embolism, Cerebral artery thrombosis, Cerebral microembolism, Cerebral
septic infarct, Cerebral thrombosis, Cerebrospinal thrombotic tamponade,
Coronary artery embolism, Coronary artery thrombosis, Coronary bypass
thrombosis, Device related thrombosis, Disseminated intravascular coagulation,
Disseminated intravascular coagulation in newborn, Embolia cutis
medicamentosa, Embolic cerebellar infarction, Embolic cerebral infarction,
Embolic stroke, Embolism, Embolism arterial, Femoral artery embolism, Graft
thrombosis, Heparin-induced thrombocytopenia, Hepatic artery embolism,
Hepatic artery thrombosis, Hepatic vascular thrombosis, Hypothenar hammer
syndrome, Iliac artery embolism, Implant site thrombosis, Infective thrombosis,
Infusion site thrombosis, Injection site thrombosis, Instillation site thrombosis,
Intracardiac mass, Intracardiac thrombus, Intrapericardial thrombosis, Lambl's
excrescences, Mahler sign, Medical device site thrombosis, Mesenteric artery
embolism, Mesenteric artery thrombosis, Microembolism, Moyamoya disease,
Ophthalmic artery occlusion, Ophthalmic artery thrombosis, Ophthalmic
vascular thrombosis, Paraneoplastic thrombosis, Paroxysmal nocturnal
haemoglobinuria, Peripheral artery thrombosis, Peripheral embolism, Post
thrombotic retinopathy, Post thrombotic syndrome, Postoperative thrombosis,
Precerebral artery embolism, Precerebral artery thrombosis, Prosthetic cardiac
valve thrombosis, Renal artery thrombosis, Renal embolism, Renal vascular
thrombosis, Renal-limited thrombotic microangiopathy, Retinal artery embolism,
Retinal artery occlusion, Retinal artery thrombosis, Retinal vascular thrombosis,
Septic embolus, Shunt thrombosis, Spinal artery embolism, Spinal artery
thrombosis, Splenic artery thrombosis, Splenic embolism, Spontaneous heparin-
induced thrombocytopenia syndrome, Subclavian artery embolism, Subclavian
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artery thrombosis, Thrombosis, Thrombosis in device, Thrombosis mesenteric
vessel, Thrombotic cerebral infarction, Thrombotic microangiopathy,
Thrombotic stroke, Truncus coeliacus thrombosis, Umbilical cord thrombosis,
Vascular graft thrombosis, Vascular pseudoaneurysm thrombosis, Vascular stent
thrombosis, Vertebral artery thrombosis

Arterial
thromboembolism,
narrow

Aneurysm thrombosis, Basilar artery thrombosis, Brain stem embolism, Brain
stem thrombosis, Carotid arterial embolus, Carotid artery thrombosis, Cerebellar
artery thrombosis, Cerebellar embolism, Cerebral artery embolism, Cerebral
artery thrombosis, Cerebral microembolism, Cerebral septic infarct, Coronary
artery embolism, Coronary artery thrombosis, Coronary bypass thrombosis,
Embolic cerebellar infarction, Embolic cerebral infarction, Embolic stroke,
Precerebral artery embolism, Precerebral artery thrombosis, Thrombotic cerebral
infarction, Thrombotic stroke, Vertebral artery thrombosis

Coronary artery disease

Coronary artery disease

Cerebral venous sinus
thrombosis

Cerebral venous sinus thrombosis, Cerebral venous thrombosis, Sigmoid sinus
thrombosis, Superior sagittal sinus thrombosis, Transverse sinus thrombosis

Deep vein thrombosis

Deep vein thrombosis

Ischemic stroke

Basal ganglia infarction, Basal ganglia stroke, Basilar artery thrombosis, Brain
stem stroke, Cerebral infarction, Cerebral thrombosis, Cerebral venous sinus
thrombosis, Cerebrovascular accident, Ischaemic stroke, Lacunar infarction,
Pituitary infarction, Thalamic stroke, Thrombotic stroke

Limb ischemia

Peripheral ischaemia

thromboembolism, broad

Pulmonary embolus Pulmonary embolism

Thrombotic Thrombosis with thrombocytopenia syndrome

thrombocytopenia

syndrome

Venous Administration site thrombosis, Adrenal thrombosis, Antiphospholipid

syndrome, Application site thrombosis, Arterial thrombosis, Arteriovenous
fistula thrombosis, Arteriovenous graft site stenosis, Arteriovenous graft
thrombosis, Aseptic cavernous sinus thrombosis, Axillary vein thrombosis,
Brachiocephalic vein thrombosis, Budd-Chiari syndrome, Catheter site
thrombosis, Cavernous sinus thrombosis, Cerebral thrombosis, Cerebral venous
sinus thrombosis, Cerebral venous thrombosis, Cerebrospinal thrombotic
tamponade, Deep vein thrombosis, Deep vein thrombosis postoperative, Device
related thrombosis, Disseminated intravascular coagulation, Disseminated
intravascular coagulation in newborn, Embolic pneumonia, Embolism,
Embolism venous, Graft thrombosis, Heparin-induced thrombocytopenia,
Hepatic vascular thrombosis, Hepatic vein embolism, Hepatic vein thrombosis,
Implant site thrombosis, Infective thrombosis, Infusion site thrombosis, Injection
site thrombosis, Instillation site thrombosis, Jugular vein embolism, Jugular vein
thrombosis, Lemierre syndrome, Mahler sign, Medical device site thrombosis,
Mesenteric vein embolism, Mesenteric vein thrombosis, Metastatic pulmonary
embolism, Microembolism, Obstetrical pulmonary embolism, Ophthalmic vein
thrombosis, Ovarian vein thrombosis, Paget-Schroetter syndrome,
Papillophlebitis, Paradoxical embolism, Paraneoplastic thrombosis, Paroxysmal
nocturnal haemoglobinuria, Pelvic venous thrombosis, Penile vein thrombosis,
Peripheral vein thrombosis, Peripheral vein thrombus extension, Portal pyaemia,
Portal vein embolism, Portal vein thrombosis, Portosplenomesenteric venous
thrombosis, Post procedural pulmonary embolism, Post thrombotic retinopathy,
Post thrombotic syndrome, Postoperative thrombosis, Postpartum thrombosis,
Postpartum venous thrombosis, Pulmonary artery thrombosis, Pulmonary
embolism, Pulmonary microemboli, Pulmonary thrombosis, Pulmonary tumour
thrombotic microangiopathy, Pulmonary veno-occlusive disease, Pulmonary
venous thrombosis, Renal vascular thrombosis, Renal vein embolism, Renal vein
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thrombosis, Retinal vascular thrombosis, Retinal vein occlusion, Retinal vein
thrombosis, Septic embolus, Septic pulmonary embolism, Shunt thrombosis,
Sigmoid sinus thrombosis, Spermatic vein thrombosis, Splenic thrombosis,
Splenic vein thrombosis, Spontaneous heparin-induced thrombocytopenia
syndrome, Stoma site thrombosis, Subclavian vein thrombosis, Superior sagittal
sinus thrombosis, Thrombophlebitis, Thrombophlebitis migrans,
Thrombophlebitis neonatal, Thrombophlebitis septic, Thrombosis, Thrombosis
corpora cavernosa, Thrombosis in device, Thrombosis mesenteric vessel,
Transverse sinus thrombosis, Umbilical cord thrombosis, Vaccination site
thrombosis, Vascular graft thrombosis, Vascular stent thrombosis, Vena cava
embolism, Vena cava thrombosis, Venous recanalisation, Venous thrombosis,
Venous thrombosis in pregnancy, Venous thrombosis limb, Venous thrombosis
neonatal, Vessel puncture site thrombosis, Visceral venous thrombosis

Venous
thromboembolism,
narrow

Axillary vein thrombosis, Brachiocephalic vein thrombosis, Catheter site
thrombosis, Cerebral venous sinus thrombosis, Cerebral venous thrombosis,
Deep vein thrombosis, Deep vein thrombosis postoperative, Embolic pneumonia,
Jugular vein embolism, Jugular vein thrombosis, Lemierre syndrome, Metastatic
pulmonary embolism, Obstetrical pulmonary embolism,

Paget-Schroetter syndrome, Peripheral vein thrombosis, Peripheral vein
thrombus extension, Post procedural pulmonary embolism, Pulmonary artery
thrombosis, Pulmonary embolism, Pulmonary microemboli, Pulmonary
thrombosis, Pulmonary tumour thrombotic microangiopathy,

Pulmonary veno-occlusive disease,

Pulmonary venous thrombosis, Sigmoid sinus thrombosis, Subclavian vein
thrombosis, Superior sagittal sinus thrombosis, Thrombophlebitis,
Thrombophlebitis migrans, Thrombophlebitis neonatal, Thrombophlebitis septic,
Transverse sinus thrombosis, Venous thrombosis limb
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Narrative Line Listing

BNT162B2, BNT162B2 OMI BA.4-5
Reporting Period: All Time
Total Number of Cases: 5

1.AER Number: _

Suspect Drug(s) Indication(s) PT Therapy Dates
—~ BNT162B2, BNT162B2 OMI BA.4-5 COVID-19 immunisation 12-0CT-2022 -
E 12-0CT-2022
[0) BNT162B2 COVID=-19 immunisation 12-0CT-2022 -
Nt 12-0CT-2022
8 INFLUENZA VACCINE INACT SAG 4V Influenza immunisation 12-0CT-2022 -
N 12-0CT-2022
- Medical History
(o] Patient/Parent Coded Condition Start Date Stop Date Ongoing Notes
g Indicator
- PATIENT Chronic obstructive pulmonary ONGOING
g; disease
o |PATIENT Hypertension ONGOING
‘___ Patient Notes
c
@)
o) Cause of Death/Autopsy
g Type Patient/Parent |Coded Condition Notes
o Indicator
—
& DEATH PATIENT Haematemesis
g DEATH PATIENT Pulmonary embolism
D [Narrative
> This is a spontaneous report received from a contactable reporter(s) (Physician) from the European Medicines Agency (EMA) EudraVigilance-WEB and product quality group.
g_ Regulatory number: DK-DKMA-WBS- Il (DKMA). Other Case identifier(s): DK-DKMA-ADR IO KMA).
Q. |An 80-year-old female patient received BNT162b2, BNT162b2 omi ba.4-5 (COMIRNATY), on 120ct2022 as dose 1, single (Lot number: GJ2552) intramuscular for covid-19
5 immunisation; influenza vaccine inact sag 4v (INFLUVAC TETRA), on 120c¢t2022 as dose number unknown, single (Lot number: E18) intramuscular for influenza immunisation. The
(l; patient didn't receive BNT162b2 (COMIRNATY). The patient's relevant medical history included: "COPD" (ongoing); "Hypertension" (ongoing). The patient's concomitant medications
were not reported.
8 The following information was reported: OFF LABEL USE (death, hospitalization) with onset 120ct2022, outcome "fatal'; PRODUCT USE ISSUE (death, hospitalization) with onset
~ 120c¢t2022, outcome "fatal”, described as "Product use for unapproved combination"; WRONG PRODUCT ADMINISTERED (death, hospitalization) with onset 120¢ct2022, outcome
© "fatal", described as "Wrong vaccine administered"; HAEMATEMESIS (death, hospitalization) with onset 140ct2022, outcome "fatal", described as "The patient is found on the toilet,
[&] bloody dark brow
(o))
-~
)
N~
N~
el
o
()]
o
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1.AER Number: ||| NG

Narrative

n vomit in the toilet and at the dinner table"; PULMONARY EMBOLISM (death, hospitalization) with onset 140ct2022, outcome "fatal", described as "The physician suspects lung
embolism as the underlying cause of death". The patient was hospitalized for off label use, product use issue, wrong product administered, pulmonary embolism, haematemesis (start
date: 2022). Therapeutic measures were taken as a result of pulmonary embolism, haematemesis. The patient date of death was 140c¢t2022. Reported cause of death: "Lung
embolism", "Vomiting blood". No autopsy was Iperformed. Clinical course: The patient was brought to the hospital under cardiopulmonary resuscitation, which was stopped short after.
Product Quality Group provided investigational results on 03Nov2022 for BNT162b2, BNT162b2 omi ba.4-5: The complaint for "PFIZER-BIONTECH COVID-19 VACCINE" was
investigated. The investigation included reviewing the involved batch records, deviation investigation, an analysis of the complaint history for the reported lot and product type. The
final scope was determined to be the associated lot(s) of the reported lot GJ2552. A complaint sample was not returned. No related quality issues were identified during the
investigation. There is no impact on product quality, regulatory, validation and stability. PGS Puurs concludes that

the reported defect is not representative of the quality of the batch and the batch remains acceptable. The NTM process determined that no regulatory notification was required, The
reported defect could not be confirmed. No root cause or CAPA were identified as the complaint was not confirmed.

No follow-up attempts are possible. No further information is expected.
Follow-up (03Nov2022): This is a follow-up report from product quality group providing investigation results for batch number GJ2552.

No follow=up attempts are possible. No further information is expected.

Adverse Event(s) PT Event Seriousness Concomitant Drug(s) Therapy Date(s) Route of Admin
Off label use SERIOUS -

Product use issue SERIOUS

Wrong product administered SERIOUS

Pulmonary embolism SERIOUS

Haematemesis SERIOUS

Device Type Suspect Device Type Conmed

NO DATA
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2.AER Number: [

Suspect Drug(s) Indication(s) PT Therapy Dates

BNT162B2, BNT162B2 OMI BA.4-5 COVID-19 immunisation 10-OCT-2022 -
10-OCT-2022

INFLUENZA VACCINE INACT SPLIT 4V Antiviral prophylaxis 10-OCT-2022 -
10-OCT-2022

Medical History

Patient/Parent Coded Condition Start Date Stop Date Ongoing Notes

Indicator

PATIENT Abstains from alcohol NO DATA

PATIENT Dementia with Lewy bodies ----—-2010 NO DATA diagnosed in 2010: advanced neurodegenerative cognitive

impairment, GDS 6 in follow-up.

PATIENT Non-tobacco user NO DATA

PATIENT Wheelchair user NO DATA

Patient Notes

Cause of Death/Autopsy
Type Patient/Parent |Coded Condition Notes
Indicator
DEATH PATIENT Pulmonary embolism
Narrative

This is a spontaneous report received from a contactable reporter(s) (Other HCP) from the European Medicines Agency (EMA) EudraVigilance-WEB. Regulatory number:
ES-AEMPS- I AEMPS).

A 65-year-old female patient received BNT162b2, BNT162b2 omi ba.4-5 (COMIRNATY), on 100ct2022 as dose 4 (booster) 0.3 ml, single (Lot number: GH9852) intramuscular for
covid-19 immunisation; influenza vaccine inact split 4v (EFLUELDA), on 100c¢t2022 as 0.7 ml, single (Lot number: UT505AA) intramuscular for antiviral prophylaxis. The patient's
relevant medical history included: "wheelchair user" (unspecified if ongoing); "Lewy Body Disease”, start date: 2010 (unspecified if ongoing), notes: diagnosed in 2010; advanced
neurodegenerative cognitive impairment, GDS 6 in follow=up.; "non-smoker" (unspecified if ongoing); "no alcohol" (unspecified if ongoing). Concomitant medication(s) included:
SINEMET PLUS; RIVASTIGMINE; MEMANTINE; QUETIAPINE; MIRTAZAPINE; MOTILIUM [DOMPERIDONE], Vaccination history included: Covid-19 vaccine (dose 1,
manufacturer unknown), for COVID-19 immunisation; Covid-19 vaccine (dose 2, manufacturer unknown), for COVID-19 immunisation; Covid-19 vaccine (dose 3, manufacturer
unknown), for COVID-19 immunisation.

The following information was reported: PRODUCT USE ISSUE (non-serious) with onset 100ct2022, outco

me "unknown", described as "Product use for unapproved combination”; CARDIO-RESPIRATORY ARREST (hospitalization, medically significant) with onset 110ct2022, outcome
"recovered”; PULMONARY EMBOLISM (death, hospitalization, medically significant) with onset 110ct2022, outcome “fatal”, described as "Pulmonary thromboembolism";
CYANOSIS (non-serious) with onset Oct2022, outcome "unknown", described as "Cyanosed lips"; MALAISE (non-serious) with onset Oct2022, outcome "unknown", described as
"General malaise"; HICCUPS (non-serious) with onset Oct2022, outcome "unknown"; DYSPNOEA (non-serious) with onset Oct2022, outcome "unknown", described as "Sudden
dyspnoea”; URINARY TRACT INFECTION (non-serious) with onset Oct2022, outcome "unknown", described as "UTI"; UNRESPONSIVE TO STIMULI (medically significant) with
onset Oct2022, outcome "unknown", described as "Unresponsive"; FOAMING AT MOUTH (non-serious), PALLOR (non-serious) all with onset Oct2022, outcome "unknown" and all
described as "foaming at the mouth, became pale". The patient was hospitalized for pulmonary embolism, cardio-respiratory arrest (start date: 110ct2022). The event "pulmonary
thromboembolism" required emergency room visit. The patient underwent the following laboratory tests and procedures: Abdominal X-ray: Gas in transverse and descending colon; A
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2.AER Number: [

Narrative

uscultation: rhythmic without murmurs, Pale, skin coldness, notes: capillary refill more than 2"; Good air entry, preserved vesicular murmur, notes: bilateral rhonchi, no respiratory
work, Sat 97%; Blood pressure measurement: 71/54 mmHg; Blood pressure measurement: 5; Coma scale: 3, notes: miotic pupils, non-reactive; Computerised tomogram: Pulmonary
thromboembolism, notes: with high thrombotic load and signs of right ventricular dysfunction; Computerised tomogram head: no alterations; Electrocardiogram: sinus rhythm at
113bpm, notes: PR 105ms, electrical axis at 0°, right bundle branch hemiblock; Fraction of inspired oxygen: 1; Heart rate: 108; PS (ressure support): 5; Good air entry, MVc, bilateral
rhonchi, no respira, notes: Good air entry, MVc, bilateral rhonchi, no respiratory work; Neurological examination: Glasgow 3, miotic pupils, non-reactive; Oxygen saturation: 97 %;
Positive end-expiratory pressure: 5. Therapeutic measures were taken as a result of pulmonary embolism, cardio-respiratory arrest. The patient date of death was 130ct2022.
Reported cause of death: "Pulmonary thromboembolism". It was not reported if an autopsy was performed.

Clinical course: Patient 65 years old. Lives with her husband, dependent for daily life basic activities, advanced neurodegenerative cognitive impairment, attends da

y centre, needs a wheelchair. No known allergies. No, diabetes mellitus or dislipidemia. Hypertension. Usual treatment: Sinemet plus 1.5 tablet 9h-12h-16h-21h; Rivastigmine
13.3mg. Memantine 10mg, Quetiapine 25mg. Mirtazapine 15m?. Motilium tabl every 8h. Current illness: 110ct2022 Brought to hospital intubated for cardio-respiratory arrest
recovered at home. This afternoon she went to the outpatient clinic for general malaise and was diagnosed as UTI. Returned home, ate and then started with hiccups, sudden
dyspnoea and foaming at the mouth, became pale, cyanosed lips and unresponsive. A call was made and cardiopulmonary resuscitation manoeuvres were performed 10 minutes
after the call. After detection of a shockable rhythm by AED, defibrillation was performed, 1 mg of adrenaline was administered and after 1 cycle of CPR the patient presented sinus
rhythm at 130bpm and was transferred to hospital. The family refers to administration of 4th dose of covid19 vaccine and flu the previous day. Evolution: poor prognosis of the
patient. Sedation perfusion was started with 100ml physiological saline + 5mg haloperidol + 20mg morphine + 30mg midazolam + 1mg scopolamine. The patient was extubated,
monitoring and life support were withdrawn. Admission for observation was decided. Exitus 130ct2022.

No follow=up attempts

are possible. No further information is expected.

Follow-up (16Nov2022): This is a spontaneous follow-up report, this is a clarification from Local Health Authority. The query response received as the patient received correctly both
vaccines on the same day.

Follow-up attempts are completed. No further information is expected.

Adverse Event(s) PT Event Seriousness Concomitant Drug(s) 1_'herapy Date(s) Route of Admin
Pulmonary embolism SERIOUS CARBIDOPA MONOHYDRATE, - NO DATA
LEVODOPA
Cardio-respiratory arrest SERIOUS
DOMPERIDONE - NO DATA
Unresponsive to stimuli SERIOUS
MEMANTINE - NO DATA
Product use issue NONSERIOUS
MIRTAZAPINE - NO DATA
Malaise NONSERIOUS
QUETIAPINE - NO DATA
Urinary tract infection NONSERIOUS
RIVASTIGMINE - NO DATA
Hiccups NONSERIOUS
Dyspnoea NONSERIOUS
Foaming at mouth NONSERIOUS
Pallor NONSERIOUS
Cyanosis NONSERIOUS
Device Type Suspect |Device Type Conmed
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3.AER Number: [

Suspect Drug(s) Indication(s) PT Therapy Dates

BNT162B2, BNT162B2 OMI BA.4-5 COVID-19 immunisation 21-0CT-2022 -
21-0CT-2022

Medical History

Patient/Parent Coded Condition Start Date Stop Date Ongoing Notes
Indicator

PATIENT Autism spectrum disorder ONGOING Autistic characteristics
PATIENT Deaf mutism ONGOING
PATIENT Epilepsy ONGOING Epilepsy treated with three unspecified drugs
PATIENT Gastrointestinal carcinoma ONGOING Presumed gastrointestinal cancer

PATIENT Intellectual disability ONGOING
Patient Notes

Cause of Death/Autopsy

Type Patient/Parent |Coded Condition Notes
Indicator

DEATH PATIENT Acute respiratory failure
DEATH PATIENT Dyspnoea
DEATH PATIENT Pulmonary embolism

Narrative

This is a spontaneous report received from a contactable reporter(s) (Physician) from the European Medicines Agency (EMA) EudraVigilance-WEB. Regulatory number:
DK-DKMA-WBS- (DKMA), Other Case identifier(s): DK-DKMA-ADR DKMA).

A 69-year-old male patient received BNT162b2, BNT162b2 omi ba.4-5 (COMIRNATY), on 210ct2022 as dose number unknown (booster), single (Lot number: GJ2552, expiration
date: 31Jul2023) intramuscular for covid-19 immunisation, The patient's relevant medical history included: "Epilepsy" (ongoing), notes: Epilepsy treated with three unspecified drugs;
"Severe mental retardation" (ongoing); "Deaf mutism" (ongoing); "Gastrointestinal carcinoma" (ongoing), notes: Presumed gastrointestinal cancer; "Autistic disorder" (ongoing), notes:
Autistic characteristics, The patient took concomitant medications, Concomitant medication included three unspecified epileptic drugs. There was no information regarding past
medication, Vaccination history included: Covid-19 vaccine (Primary Immunization series complete; unknown manufacturer), for COVID-19 immunisation,

The following information was reported: ACUTE RESPIRATORY FAILURE (death) with onset 220ct2022, outcome "fatal", described as "Acute respiratory failure/Severely respiratory
affected"; DYSPNOEA (death) with onset 220¢t2022, outcome

"fatal'; PULMONARY EMBOLISM (death) with onset 220ct2022, outcome "fatal", described as "Suspicion of lung embolism (further diagnosing not performed)". The events
"suspicion of lung embolism (further diagnosing not performed)", "acute respiratory failure/severely respiratory affected" and "dyspnoea" required emergency room visit, The patient
underwent the following laboratory tests and procedures: Blood lactic acid: (220¢t2022) 8.7, notes: Unit not specified; Blood pressure systolic: (220ct2022) 70 mmHg; Oxygen
saturation: (220ct2022) 65-70 %, notes: with 15 L oxygen; Respiratory rate: (220ct2022) 30-40 Breaths per minute. The patient date of death was 220ct2022. Reported cause of
death: "Acute respiratory failure/Severely respiratory affected", "Dyspnoea”, "Suspicion of lung embolism (further diagnosing not performed)". No autopsy was performed. The clinical
course was reported as follows: The patient died on 220ct2022 at the emergency department of a hospital. Further treatment was refrained from at the hospital.

On 18Nov2022, product quality group reported investigational results: "The complaint for "PFIZER-BIONTECH COVID-19 VACCINE" was investigated. The investigation included
reviewing the involved batch records, deviation investigation, an analysis of the complaint history for the reported lot and pro
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