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From: "Marks, Peter"
To: "Forshee, Richard"
: "Anderson, Steven"

>, "Witten, Celia (CBER)"

Subject: RE: Contact from Ana Szarfman
Date: Tue, 13 Jul 2021 18:14:15 +0000
Importance: Normal
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Dear Rich,
Thanks so much for documenting this. | will follow up appropriately.

Best Regards,
Peter

From: Forshee, ichard
Sent: Tuesday, July 13, 2021 1:55 PM
To: Marks, Peter >

Subject: Contact from Ana Szarfman
Dear Peter,

Ana Szarfman called me at about 4:15pm on Friday 7/9. She said that she and Bill DuMouchel had found an increased risk
of mortality following COVID-19 vaccination using data mining methods. | asked her to send me the analysis and promised
to review it, and I've attached the email she sent on Monday 7/12. It has very little information on the methods. I've
pasted my reply to her below.

| am very concerned that whatever association they think they have identified is spurious based on the way the COVID-19
vaccination program prioritized individuals and the required and stimulated reporting we are seeing with the COVID-19
vaccines. Ana said that she had taken her name off a publication that is being prepared.

Please let me know how you would like us to proceed.

Best Regards,
--Rich

Response to Ana
Hi Ana,

Thanks for sharing this, and my team will review it. Do you have any more details on the new methods that Bill
DuMouchel is using? That would be helpful in our evaluation.

In the email thread, Bill asked, “Can anyone propose theories of what potential biases are causing them to have
such high disproportionalities? We hoped that use of AgeGroupl1 would eliminate the main bias.”
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During the time frame of this analysis, people with high-risk medical risk conditions were prioritized for
vaccination. This included people in Nursing Homes early in the rollout. In later phases, most people needed to
demonstrate that they had a high-risk medical condition to qualify for a vaccination. These included conditions
like diabetes, chronic lung diseases, hypertension, heart conditions, obesity, and liver disease. Unless Bill has
controlled for this somehow, | worry that the disproportionality in these results is caused by selection bias.

What are your thoughts on this possibility?

Best regards,
--Rich

End of Response

Richard Forshee, Ph.D.
Acting Deputy Office Director, CBER/OBE

Center for Biologics Evaluation and Research
Office of Biostatistics and Epidemiology
Analytics and Benefit-Risk Assessment Team
U.S. Food and Drug Administration

(pZY U.S. FOOD & DRUG
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From: "Szarfman, Ana"
To: "Forshee, Richard"
Cc: "Stockbridge, Norman L"
Subject: RE: Findings of interest to the Division
Date: Fri, 11 Jun 2021 14:22:41 +0000
Importance: Normal

Attachments: CDER_Clearance_Request_for Articles_Speeches_and Other Publications_Masking_Associated_with_Early COVID-19 Vaccine_Safety_Surveillance pdf;
PDS_- COVIDI19_safety_surveillance_and_masking docx

Inline-Images: image001 jpg: image002 jpg

Hi Richard,

Please refer to the feedback by Ellis regarding the FDA/CDC AC on covid-19 vaccines held yesterday, and to the RGPS finding of AMI in the public domain data of 2 months ago, as well as to a
methodological paper on RGPS that | am forwarding.

We would love to have you as a collaborator.

Many thanks, Ana

From: Unger, Ellis
Sent: Friday, June 11, 2021 9:52 AM
To: Szarfman, Ana
Cc: Stockbridge, Norman L
Subject: RE: Findings of interest to the Division

Impressive, Ana! Did you send this to Richard Forshee in CBER? He’s involved (and may lead) CBER’s post-marketing/pharmacovigilance office/division. He’s mathematically oriented (I think he’s a
statistician by training). He'd be extremely interested in this.

prom: szarfman, na
Sent: Friday, June 11, 2021 9:16 AM
To: Unger, Ellis >

ceonaumor I S <, orren . S <o, >
Subject: RE: Findings of interest to the Division

Hi Dear Ellis,

You may be already aware that the main topic of discussion of FDA/CDC AC on covid-19 vaccines held yesterday was myocardial events and the lack of signals in VAERS and other data resources.

1 am not astonished that MGPS was unable to detect these signals.

In contrast, in the email that | am forwarding, that | originally send over a month ago, we documented that RGPS signals AMI. (We also detected clear signals for other similar events). Notice that we
used public domain data posted about 2 months ago.

From: Szarfman, Ana
Sent: Thursday, May 6, 2021 6:52 PM

Cc: bill.dumouchel >
Subject: Findings of interest to the Division

Hi Norman and Aliza,
Two issues of interest to the Division:
First, A signal of Acute Myocardial Infarction with COVID-19 vaccines in VAERS that was unmasked by RGPS.
Refer to the first screen shot that | pasted below. The analysis was performed by Bill using public domain data.
Note that the EROS signals of RGPS are higher than the EBOS signals of MGPS.
This is, of course an early signal that we are monitoring.
Second, the lower rate of coverage of the Pfizer vaccine against symptomatic infection in patients with CHF or CKD
Refer to the second screen shot.

Ran Balicer, the director of the COVID-19 vaccine in Israel described these findings during the Parallel Accelerator meeting of today. These are findings published in the New Engl J Med
2021. DOI: 10.1056/NEJMc2104281.
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New Engl J Med 2021. DOI: 10.1056/NEJMc2104281
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Masking Associated with Early COVID-19 Vaccine Safety Surveillance

DuMouchel W.%, Harpaz R.**, Szarfman A.2, Van Manen R.%, Nip A.%, Bright S.%, Al-Ansari M™.

1 Oracle Health Sciences, Bedford, MA, United States
2U.S. FDA, Silver Spring, MD, United States
* Corresponding author

Abstract:

Purpose: raise awareness to the problem of masking associated with early stage VAERS COVID-19 vaccine
surveillance, which can lead to missed signals. Provide a preliminary investigation of these masking effects.

Methods: three signal detection methodologies: MGPS, PRR, and a new methodology called RGPS that can
control masking were applied to six years of VAERS reports, consisting of 17 weeks of COVID-19 vaccine
reports.

Results: several statistically masked associations are identified, some of which are also listed in the product
labels and reported in clinical trials. The most extreme case of masking is statistically verified by removing
reports containing the ‘offending’ masker. RGPS appears to provide a reasonable middle ground between
MGPS and PRR with respect to the veracity and number of signals produced by each methodology.

Conclusions: statistical masking is present and should be considered in the context of early stage COVID-
19 signal detection. RGPS can address masking and confounding effects, which cannot be properly
controlled by conventional signal detection methodologies.

Purpose:

As the world contends with rolling out massive scale vaccination programs to end the COVID-19 pandemic,
identifying and studying adverse events related to these vaccines is critically urgent. The Vaccine Adverse
Event Reporting System (VAERS), co-administered by the US Food and Drug Administration and the
Centers for Disease Control and Prevention (CDC), is one of several systems used to monitor adverse
events that occur after vaccination, including the COVID-19 vaccine. Like other safety surveillance
systems, VAERS offers the opportunity to rapidly flag potential safety issues related to vaccines—a process
usually known as signal detection.

Computational methodologies for signal detection have been routinely applied to safety surveillance
systems for over 20 years and have become a de facto standard[1]. Given its impact on public health,
signal detection is still an active area of research, and since its conception multiple guidances[2-5] have
been published with practice recommendations as well as admonitions concerning data and
methodological limitations.

In particular, ‘masking’ is a problem that may result in missed signals. Masking[3, 6, 7] is an artifact of
conventional disproportionality statistics used for signal detection that are based on 2x2 contingency
tables. A masked relationship between a target product and target adverse event can emerge when
another product/s is frequently reported with the target event while making the background rate for the
target event considerably large. This larger background rate can then make the relationship between the
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target product and the target event appear less unusual, hence masking the true relationship. Conditions
that make signal detection especially vulnerable to masking effects include: smaller volume of cases such
as in VAERS, relationships involving rare events, and relationships involving newer products (i.e., emerging
signals). As such, the early stages of COVID-19 vaccine surveillance makes signal detection especially
susceptible to masking.

Masking effects can be ameliorated by removing cases containing the ‘offending’ product, by using
stratification, and by employing regression techniques, all of which require to some extent identifying
masking sources prior to signaling.

Regression-Adjusted GPS (RGPS)[8] is a signal detection methodology that is designed to combine the
application simplicity of conventional signal detection methodologies with the power of regression to
produce disproportionately statistics with adjusted background rates. Among other, these adjusted
background rates can control masking effects.

The purpose of this report to raise awareness to masking in the context of early stage VAERS COVID-19
vaccine surveillance and provide a preliminary investigation of these masking effects using the RGPS
methodology.

Methods:

Data: The investigation was done using VAERS reports from Jan. 01, 2015 to May 01, 2021-the latest
public release of VAERS data available at the time of writing. This data represents 17 weeks of COVID-19
vaccine reports, and 6 years of other vaccine reports used as background. In total 466,401 reports were
used. Of those 145,300 reports included the COVID-19 vaccine from three manufacturers:
Pfizer/BionTech (39.6%), Moderna (45.9%), and Janssen (14.5%). Events were represented at the MedDRA
Preferred Term (PT) level. To investigate adverse events commonly reported across the three
manufacturers, products were represented at the ‘vaccine type’, e.g., ‘COVID19’ rather than at the
‘manufacturer’ level, e.g., ‘COVID19_PFIZER/BIONTECH’.

Methods: The RGPS methodology operates by fitting separate Bayesian logistic regression models to each
target adverse event. RGPS automatically selects two types of predictors to be included in each regression
model: (1) products that are statistically associated with the target event, which are represented as
indicator variables, and (2) stratification categories grouped by target event rates, which are represented
as multiple regression intercepts. Rather than using the fitted regression coefficients to compute signal
scores (disproportionalities), RGPS computes observed to expected ratios of counts similar to
conventional methodologies. The expected counts are computed by summing the regression predicted
probabilities of the target event across all reports mentioning the target product under the null hypothesis
of no association between the target product and target event. The null hypothesis probabilities are
computed by setting the coefficient of the target product to zero if selected as a model predictor. This
results in adjusted expected counts (background rates) that can address masking. The final signal score
(and its intervals) are computed using Bayesian shrinkage of observed to expected counts similar to
MGPS[9]. Complete details of the RGPS methodology are presented in reference[8].

The results of RGPS were compared against those of the MGPS and the PRR[10] methodologies.
Stratification categories used for RGPS and MGPS were: age (10 levels) and gender (3 values). Stratification
by ‘report year’ could not be applied because COVID-19 VAERS reports dominate reporting from
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December 2020. We applied the canonical version of PRR, which does not require stratification. For RGPS
and MGPS we generated both the point estimates, labeled ERAM and EBGM respectively, and their
associated credible intervals labeled ER05-ER95 and EB0O5-EB95 respectively. Unless specified otherwise,
signal scores are represented by the point estimates. The generation of signal scores for the three
methodologies and analysis thereof was done using Oracle Empirica Signal 9.1[11].

Results:

Figure 1 provides a high-level comparison of signal scores generated by RGPS, MGPS, and PRR for COVID-
19 vaccine-related adverse events. The comparison is illustrated by means of sector (heat) maps.

The figure positions RGPS as a compromise between PRR and MGPS with respect to the number of signals
produced by each methodology. Setting the signal score cutoff to 2, PRR produced 3,695 signals, whereas
RGPS 467 signals, and MGPS 74. Setting the cutoff to 5, PRR produced 1,492 signals, whereas RGPS 74
signals, and MGPS only 7. The canonical version of PRR is generally known to produce more signals at the
expense of possibly a larger number of false alerts compared to MGPS, but as a result may miss fewer
signals than MGPS. Which of the methods provides a better tradeoff is still a subject of debate, and beyond
the scope of this report.

We conjecture that the larger number of signals produced by RGPS compared to MGPS is due to masking.
Both RG*PS and PRR show a ‘hot’ zone of cardiac events some of which were recently highlighted by the
CDC[12].

Figure 1. Sector-map comparison of signal scores generated by RGPS, MGPS, and PRR for COVID-19 vaccine-related adverse
events. The major rectangular areas represent system-organ-classes (SOCs) and the smaller interior rectangles represent
preferred terms (PTs). The box sizes represent the number of cases, and colors represent the size/scale of signal scores, ranging
from green-smaller scores to red-larger scores.

Table 1 provides signal statistics for the top 20 masked COVID-19 vaccine associations flagged by RGPS. A
candidate association for masking is defined as one whose signal statistics satisfy the following condition:

ERO5 > EB95 and ERO5 > 1 and EBO5 < 1

That is, an association where RGPS and MGPS disagree by producing non-overlapping credible intervals
(ERO5 > EB95) with RGPS’ interval above the boundary of no association (ER05>1) and that of MGPS below

PSI-HHS-000002297165



AUTHORIZED FOR PUBLIC RELEASE BY CHAIRMAN JOHNSON

or including the boundary of no association (EBO5 < 1). The associations are ranked by the magnitude of
the masking effect, which we define as the ratio of RGPS’ and MGPS’ signal scores, i.e., ERAM/EBGM. The
table also provides signal scores for the IC statistic[13], which were close to those of MGPS.

Several of the adverse events listed in Table 1 have been listed in the product labels and reported in clinical
trials[14], and others are known issues associated with vaccine administration. While the size of the signal
scores in Table 1 would normally not be considered large enough to warrant immediate action, they
nonetheless clearly illustrate the masking effect. Herpes zoster (shingles, 903 reports) was ranked highest
in terms of the masking ratio equal to 1.20/0.31=3.91. PRR produced a signal score of 0.17 for the same
association. RGPS automatically selected 39 product predictors and 16 stratification groups for the Herpes
zoster regression model (the ‘COVID19’ vaccine type was not one of the predictors). The strongest
predictor and likely the culprit for masking was the VARZOS vaccine--a combination vaccine of Varicella
and Zoster. Upon removal of all reports containing the VARZOS vaccine (the alternative approach for
controlling masking) the PRR and EBGM signal scores reverted to 1.76 and 1.12 respectively, supporting
RGPS’ finding of the offending masker. Herpes zoster has also been reported in an observation study[15].

Table 1.Top 20 masked COVID-19 vaccine associations flagged by RGPS. N: number of reports with the adverse event and
COVID-19. E_RGPS: adjusted expected counts produced by RGPS. ERAM: signal score produced by RGPS. ER05/ER95: lower and
upper bounds of RGPS’ credible intervals. E_MGPS: adjusted expected counts produced by MGPS. EBGM: signal score produced

by MGPS. EBO5/EB95: lower and upper bounds of MGPS’ credible intervals. PRR: signal score produced by PRR. 2/IC: 2 to the
power of the signal score produced by the IC calculation. Masking ratio: ERAM/EBGM.

Herpes zoster 903 752.2 1.14 1.20 1.27 2940.2 0.29 0.31 0.33 0.17 031 391
Numb chin syndrome 10 1.8 2.63 4.79 7.46 5.2 0.96 1.58 249 4128 1.85 3.03
Cholecystitis acute 10 18 2.64 4.80 7.48 51 0.96 1.58 250 4128 1.86 3.03
Influenza virus test 354 303.6 1.07 1.17 1.27 497.4 0.65 0.71 078 052 071 1.64
negative

Pneumonia 612 462.3 1.24 1.32 141 712.6 0.80 0.86 092 060 0.86 1.54
White blood cell count =~ 491 432.6 1.05 1.14 1.22 619.3 0.74 0.79 085 0.62 0.79 1.43
increased

Underdose 468 345.8 1.25 1.35 1.46 488.1 0.89 0.96 1.03 070 096 141
Syringe issue 313 209.9 1.35 1.49 1.63 289.0 0.98 1.08 1.18 111 1.08 1.38
Oral herpes 247 188.0 1.18 131 1.45 259.1 0.86 0.95 1.06 128 0.95 1.38
Sepsis 192 127.5 1.33 1.50 1.68 175.3 0.97 1.09 123 082 110 1.37
Product administered 1132 908.9 1.19 1.25 131 1158.6  0.93 0.98 1.03 038 0098 1.27

to patient of
inappropriate age
Abdominal discomfort =~ 1262  1038.9 1.16 121 1.27 12721 0.95 0.99 1.04 141 0.99 1.22

Head injury 344 274.0 1.15 1.25 1.37 333.3 0.94 1.03 1.13 0.83 1.03 1.22
Seizure 884 818.0 1.02 1.08 1.14 986.4 0.85 0.90 095 042 0.90 1.21
Disturbance in 431 382.2 1.04 1.13 1.22 454.8 0.87 0.95 1.02 0.95 0.95 1.19
attention

Pallor 1171 1029.9 1.08 1.14 1.19 1219.7 0.92 0.96 1.01 0.58 0.96 1.18
Vaccination site 569 516.3 1.03 1.10 1.18 609.5 0.87 0.93 1.00 0.96 0.93 1.18
swelling

Syncope 2666 2292.0 1.13 1.16 1.20 2681.5 0.96 0.99 1.03 0.87 0.99 117
Rash pruritic 1838  1640.8 1.08 1.12 1.16 1880.6  0.94 0.98 1.02 139 098 1.15

Loss of consciousness 2259 1947.6 1.12 1.16 1.20 2213.4 0.99 1.02 1.06 0.97 1.02 1.14
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Conclusion:

The novelty and early stages of COVID-19 vaccine surveillance, compounded by the size of the VAERS
database predisposes signal detection to the notorious masking effect. Left unattended masking could
lead to costly missed signals. This report demonstrates that statistical masking is indeed present and at
the very least should be considered in the context of COVID-19 signal detection. The report also
demonstrates the potential utility of a new signal detection methodology called RGPS that can address
masking and confounding effects that cannot be properly controlled by conventional signaling
methodologies. Signal detection is inherently exploratory, therefore the associations named in this report
do not imply causal relationships.

Disclaimer:

The findings and conclusions expressed in this report are those of the authors and do not necessarily
represent the views of the U.S. FDA or the federal government.

Competing financial interests:

The authors declare no competing financial interests. DuMouchel W., Harpaz R., Van Manen R., Nip A.,
Bright S., Al-Ansari M. are employed by Oracle Health Sciences.
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From: "Marks, Peter"

To: "Anderson, Steven" >, "Forshee, Richard"

>5
> "Dal Pan, Gerald"
> "Witten, Celia

Cc: "Jenkins, Charlene"
Subject: FW: NYT - As Millions Get Shots, F.D.A. Struggles to Get Safety Monitoring System
Running
Date: Sun, 14 Feb 2021 19:01:07 +0000
Importance: Normal

Attachments: NYT --
_As Millions Get Covid Vaccine Shots, F.D.A. Struggles With Safety Monitoring.pdf

Inline-Images: 1image001.png

Dear Al,

Based on Ana’s incoming, Charlene will set up an hour sometime in the next few weeks for us to discuss her concerns and
recommendations. Thanks.

Best Regards,
Peter

From: Szarfman, Ana
Sent: Sunday, February 14, 2021 9:31 AM
To: Marks, Peter >

Cc: Stockbridge, Norman L >

Subject: NYT - As Millions Get Shots, F.D.A. Struggles to Get Safety Monitoring System Running

Hi Peter.

Thanks so much for your work.

Regarding the NYT article, | am quite concerned that the distributed network of EHRs that the
Sentinel System uses does not have mortality data, and that they (and we) are not clamoring to
fix this problem. It still takes several years to collect mortality data. Indeed there are no
incentives to update electronic health records with mortality data.

https://www.nytimes.com/2021/02/12/health/covid-vaccine-how-safe.html|?
referringSource=articleShare

- Let me know if you want Bill DuMouchel and | to discuss our proposal for more effective
monitoring, including the need to use an updated algorithm by DuMouchel for data mining
spontaneous reports at CDER and CBER.
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Many thanks,

--Ana

Ana Szarfman, MD, PhD, FAMIA,

Diplomate by the American Board of Pathology in both, Clinical Pathology (1984) and Clinical
Informatics (2017), and Fellow of the American Medical Informatics Association (2020)
Medical Officer, Safety Data Mining Developer and Medical Informatics Analyst,

Celebrating nearly a quarter of a century of successful implementation of safety data mining,
interactive patient profiles, and other automated analytical tools.

Division of Cardiology and Nephrology, OCHEN, Center for Drug Evaluation and Research, Food
and Drug Administration

(p2Y U.S. FOOD & DRUG
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Vaccine Rollout

As Milhons Get Shots, F.D.A. Struggles
to Get Safety Monitoring System
Running

For now, the government has been relying on a patchwork of
programs that officials say are hampered by limited size and gaps in
data collection.
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But even BEST will suffer from a data problem that is already hindering
existing systems: the dearth of health insurance claims to show who got
which vaccine, and when. Typically health care providers and patients
submit such claims to insurers, but with the vaccines being given at no
charge, often at government-sponsored events, few are bothering to file
claims. Critics say that federal health officials should have predicted this
glitch and prepared for it.

“The current safety surveillance system in the U.S. is dependent on health
insurance claims data and electronic health records,” said Dr. Salmon. “If
the vaccine data information doesn’t get into the safety system, then that

safety system is unable to function.”

Covid-19 Vaccines >

What You Need to Know About the Vaccine Rollout

Providers in the U.S. are administering about 1.3 million doses of Covid-19 vaccines
per day, on average. Almost 30 million people have received at least one dose, and

about 7 million have been fully vaccinated. How many people have been vaccinated
in your state?

The U.S. is far behind several other countries in getting its population vaccinated.

In the near future, travel may require digital documentation showing that
passengers have been vaccinated or tested for the coronavirus.

In December, the C.D.C. launched V-safe, a smartphone-based system that

checks in with individuals who get the Covid vaccine to monitor for side
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