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Kvaraliva)
Cardiac Arrest:
Percent
Y increase in Absolute
j;;‘,', :lm:; :::v Jan. 1" toMay  Incidence rate change from
Sex Age Group 2020, evivegs 31": 2021, from "2019 and “2019 and
c’omt count 2020" to 2020" to
"20217 (P- "2021", n
value)
Male 20-29 35 53 51.4 [P<0.05) 18
Male 30-39 64 84 31.3 {P=0.052) 20
Male 40-49 123 143 16.3 (P=0.152} 20
Female 20-29 135 13 -3.7 {P=0.917) -0.5
Female 30-39 21 29 38.1 {P=0,181} a
Female 10-49 56.5 75 32.7 {P=0.056) 185
Al 20-2% 15 34.7 (P=0.061) 17
At 30-39 85 113 32.9 [P<0.05) 28
All* 40.49 179.5 218 21.5 (P<0.05) 385

*Counts in The “AF pendee™ catezory inCludes calls with missing gender vatiabbe values



Acute Coronary Syndrome Events:

Percent
4 increase in Absolute
’;;',',:‘20;; ’::‘? Jan. 1" to May  incidence rate change from
Sex Age Group 2020, average 31%: 2021, from “2019 and "2019 and
i count 2020" o 2020 o
20217, {P- "2021", n
value)
Male 20-29 1045 137 31.1 (P<0.05) 325
Male 30-39 336 4156 23.8 (P<0.001) 80
Male 40-49 9115 1066 17.0 (P<0.001) 154.5
Female 20-29 305 56 #3.6 (P<0.001} 25.5
Female 30-39 99 152 53.5 (P<0.001) 53
Female 40-49 263.5 403 52.9 (P<0.001) 139.5
All* 2029 135 153 43.0 (P<0.001) 58
All* 30-39 4365 568 30.1 (P<0,001) 1315
All* 40.49 11815 1465 243 (P<0,001) 2875

*Counts in the "Nl gender" cotegory indudes calls with missing gendes variable values
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From: Avi Wohl <aviwohl@tauex.tau.ac.il>
Sent: Sunday, August 1, 2021 2:52 AM
To: Retsef Levi <retsef@mit.edu>
Subject: FW: The publication in the NEJM

From: Avi Wohl

Sent: Saturday, March 6, 2021 11:50 PM

To: Rbalicer@clalit.org.il

Cc: noa.dgn@gmail.com; Noam Barda@hms.harvard.edu; eldad.kepten@curie.fr; o
ren_miron@hms.harvard.edu; katzmark@umich.edu; miguel hernan@post.harvard.
edu; mlipsitc@hsph.harvard.edu; Ben.Reis@childrens.harvard.edu; Retsef Levi
<retsef@mit.edu>

Subject: The publication in the NEJM

Dear Ran,
Congratulations for you and for your co-authors for the publication in the NEJM.

We read the paper with great interest, and have several questions regarding the methodol ogy,
which we were not able to answer ourselves — we hope that you could clarify

(Please feel freeto share this email with Shay Perchik —we could not find his email
ourselves).

Thefirst (and main) issue is related to the asymptomatic infection outcome measure. Asfar
aswe can tell, thismeasure is highly sensitive to the intensity of testing. Moreover, to the
best of our knowledge, there is a good reason to believe that there are potential significant
differences between the control group and the vaccinated group, especially from a week after
the second dose. The reason is the mandated isolation in the scenario of exposure to infected
individual, and the ability to shorten the isolation from 14 to 10 days following two negative
tests. This situation will very likely motivate individualsin the control group to be tested. In
contrast, vaccinated people, aweek after the second dose, are exempt from isolation. A
potential supporting evidence to this concern may be found by comparing your result to
Pfizer’' s results which are free of this potential bias. In Pfizer’s experiment (see their figure 3)
the vaccination almost reaches its full effectiveness after 12 days from the first dose. Inyour
results (see Table 2) for the periods “days 14 to 20 after the first dose” and “days 21 to 27
after thefirst dose the efficiencies are only 46% and 60%, respectively. The latter number is
much smaller than the comparable number if Pfizer’ experiment: 90.5%. Although Pfizer's
number of observationsis small the difference from your results seems significant. The
resemblance between Israel and Pfizer appears only from 7 days after the second dose where
the efficiency islsragl jumps to 92% (compared to Pfizer’ s 95%). We think that the jump is
potentially the result of above-mentioned bias, in which case, there is a question what the true
efficiency of the vaccine is against asymptomatic infections. Moreover, since thisisa
potential upward bias the actual efficiency could be significantly lower than what is
suggested by the analysis in your paper.


Shoshy  Altuvia
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The issue described above could also be relevant to the outcome of symptomatic iliness
without hospitalization, since the symptoms are usually mild and vaccinated individuals are
more likely to dismiss them. The magnitude of the biasis probably smaller in “symptomatic”
cases than in the “asymptomatic” ones.

We are curious what your thoughts are regarding thisissue, and if you have analyzed it and
considered the fact that it could introduce a significant upward bias to the assessed efficiency
with respect to the protection the vaccine provides against infections.

Additionally, we would a so like to mention the following two issues:
* Another reason for relatively high frequency of testing in the control group could be
concerns regarding potential exposure to an infected individual. Thisis especially
true from aweek after the second dose because then a vaccinated person gets a
“vaccination certificate”.
*A large number of vaccinated individuals that were not matched. Do you have a
sense why they were not matched and if the behavior of this populationis similar to
the one that was matched?

Looking forward to hearing back from you and happy to engage in discussion. Asyou can
imagine the protection level of the vaccine against infectionsis central to many policy related
decisions, so we hope to hear back relatively soon. (Sorry to add to your extremely busy life
another issue to deal with )

Best regards,

Restsef Levi and Avi Wohl
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20.6.21-17.7.21

20/06-17/07
VE Lower ClI Upper Cl

Outcome
NOTE: Follow-up period

SARS-CoV-2 cases 39.0% 9.0 59.0 shifted to weeks when
Symptomatic COVID-19* 40.5% 8.7 61.2 delta variant dominated
COVID-19 hospitalization | 88.0% 78.9 93.2 sequenced strains in Israel

Severe COVID-19** 91.4% 82.5 95.7i

* Fever and/or respiratory symptoms on epidemiologic investigation

** Including severe, critical and deceased COVID-19 (Severe — respiratory
rate > 30/minute, oxygen saturation < 94%, and/or PaO2/FiO2 < 300;
Critical — invasive mechanical ventilation, shock or major organ failure)

For methods details: Haas, EJ et al. Impact and effectiveness of mMRNA BNT162b2 vaccine against SARS-CoV-2
infections and COVID-19 cases, hospitalisations, and deaths following a nationwide vaccination campaign in
Israel: an observational study using nationwide surveillance data. Lancet, 15 May 2021. 397:1819-29.



https://www.thelancet.com/action/showPdf?pii=S0140-6736(21)00947-8
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REPORT ON VACCINE ADVERSE EVENTS PER VACCINATION DOSE

Prepared by Josh Guetzkow, PhD (joshg99@gmail.com)

Deaths Reported to VAERS per 100,000 Vaccine Doses

Anmusl Average 2010-2020:0.00  Covigd Yaccines. 1.9 =24x Annusl Averages

The figure above shows the number of deaths reported to VAERS per 100,000 vaccine doses for
COVID-19 vaccines is 24x the average annual number of deaths per 100,000 vaccine doses
reported for all other vaccines from 2010-2020.

The figure for 2021 includes only the 4,812 deaths reported for COVID-19 vaccines that
appeared in VAERS as of June 18 and excluding reports from foreign countries. The number of
COVID-19 vaccine doses administered in the US was taken from usfacts.org, which reported that
the number of doses of COVID-19 vaccination doses used as of June 27 was 323,327,328.

The figures for 2010-2020 include all deaths that appeared in each year in the VAERS database
from all vaccines, excluding reports from foreign countries. The number of vaccine doses
administered is based on flu vaccination doses distributed each year in the US (from CDC data
here) and an estimate of the number of childhood vaccine doses administered each year.

That number was calculated as follows: children of a particular age X number of vaccine doses
on the CDC schedule for that age X .9 assuming a 90% vaccination rate. Notes on these figures:

® Children of a particular age was based on the number of children born in 2017: 3.85
million (the birth rate has been declining for over a decade so the number was a bit
larger in earlier years, so this method of estimation is conservative and will tend to
underestimate the number of vaccinations, producing a lower estimated death
reporting rate).

® Number of vaccine doses (not including influenza) on the CDC schedule: 1st year of life:
16; Second year: 8; 4-6 year olds: 4



mailto:joshg99@gmail.com
https://usafacts.org/visualizations/covid-vaccine-tracker-states/
https://www.cdc.gov/flu/prevent/vaccine-supply-historical.htm
https://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
https://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
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® A 90% vaccination coverage rate (which is lower than what the CDC says the coverage
rate is, so again this method of estimation is conservative).

® Assuming the same number of children in each age category based on 2017 birth cohort
(3.85 million), we would expect over 100 million childhood vaccinations/year:

®» 16*3.85million + 8%3.85million + 4*3.85million = 107 million but the figure used
is 100,000 (again to be conservative)

® Plus flu vaccination for each year (average over this period was 153.2 million)

® This number does not take into account teenagers who now routinely get TDAP and HPV
vaccinations, as well as adults who get other vaccinations beside influenza. So it is once
again a conservative estimate. In any case, the number of vaccinations is so large
relative to the number of reported deaths that changes of tens of millions in any
direction has little effect on the estimates of deaths per vaccine dose.

Adverse Events Reported to VAERS per Vaccine Dose:
COVID-19 vs. Flu Vaccines

Per 100,000 Doses Relative
COVID-19 Flu Difference

Serious 9.1 0.3 30x
Not Serious 109 5.8 19x
Death 1.5 0.02 82x
Disability 1.5 0.08 19x
Emergency Room 16 1.1 14x
Hospitalized 6.6 0.22 30x
Life Threatening 1.9 0.06 31x
Blood Clot Related Events 03 0.04 7x
Myocardial Infarction 0.7 0.06 12x

Note: Adverse events and doses for flu vaccines based on 2016, 2017 & 2018 flu seasons.

The table above shows the number of several different categories of adverse events reported to
VAERS per 100,000 vaccine doses, comparing COVID-19 vaccines to influenza vaccinations from
the 2016, 2017 and 2018 flu seasons combined.

The numbers for COVID vaccines all reports that appeared in VAERS as of June 18 and excluding
reports from foreign countries. The number of COVID-19 vaccine doses administered in the US
was taken from usfacts.org, which reported that the number of doses of COVID-19 vaccination
doses used as of June 27 was 323,327,328.


https://www.cdc.gov/mmwr/volumes/69/wr/mm6942a1.htm
https://usafacts.org/visualizations/covid-vaccine-tracker-states/

To select a comparable sample of influenza vaccination adverse event reports, | examined
reports submitted to VAERS for all influenza vaccines that appeared in the system for the 6-
month period from September through February, which is the flu season when most people get
vaccinated for flu. | chose a 6-month period to match with the 6+ months since COVID-19
vaccines first became available until June 18.

I included all reports that appeared in VAERS from Sept. — Feb. for three of the most recent
influenza seasons 2016-2017, 2017-2018 and 2018-2019. | did not include 2019-2020 because |
did not want the data to be contaminated in some way with the appearance of COVID-19. |
combined all those reports for my comparison. The number of flu vaccinations was estimated at
160 million/year. According to CDC data, the average number of doses distributed over these
three seasons was 157 million.

Although a different or longer time period could have been chosen, the small number of reports
in comparison to the very large number of inoculations renders even relatively large differences
in the numerator or denominator virtually meaningless.

The number of blood clots reported was calculated by cross-reference adverse events (at the
‘preferred term’ level) with the Standardized MedDRA Query (SMQ) code “embolic and
thrombotic events,” which produced a list of 294 associated AE’s that are definitely or probably
related to blood clots (or technically, embolisms or thromboses).

| then calculated how many VAERS reports matching any of those 294 categories appeared in for
the relevant vaccine types in the relevant time periods. For influenza vaccines across all 3
seasons, there was a total of 26 different types of adverse events. For COVID-19 vaccines, there
was a total of 80 different types of adverse events.

ANALYSIS STRATIFIED BY AGE

However, a direct comparison between flu and COVID-19 vaccines does not take into account
the fact that the age distribution of people inoculated against flu is very different than the age
distribution of people who have been inoculated against COVID-19. The tables below compare
adverse event reports by age group. The first table shows the relative difference (ratio) of the
COVID-19 adverse event reporting rate per 100,000 doses to the reporting rate for flu
vaccinations per 100,000 doses. The next table shows the proportion of all adverse event
reports (cases) that are serious and resulted in death, comparing COVID-19 vaccines versus flu
vaccines. For both of these tables, the estimates for flu vaccines represent the average reporting
to VAERS across the 2015-2019 influenza seasons.

Note that the 84:1 figure for deaths among 10-17 years old does not provide the full picture.
Across all five flu seasons there was only 1 death reported among 10-17 year olds following
influenza vaccinations, out of a total of 83,402,513 vaccination doses received by this group over
that period. That is compared to 13 deaths out of 13,870,224 COVID-19 vaccinations for that age
group.


https://www.meddra.org/standardised-meddra-queries
https://www.meddra.org/standardised-meddra-queries
https://www.meddra.org/standardised-meddra-queries

COVID-19 vs. Flu Vaccines: Adverse Events Reported per 100,000 Vaccine Doses

ALL EVENTS SERIOUS EVENTS DEATHS
Relative Relative Relative
Ages COVID-19 Flu Difference |COVID-19  Flu Difference |COVID-19  Flu Difference
Age 10-17 92.77 3.10 30x 5.01 0.11 47x 0.09 0.001 84x
Age 18-49 140.69 4.93 29x 6.05 0.23 27x 0.27 0.004 62x
Age 50-64 122.14 4.36 28x 8.66 0.20 43x 0.93 0.005 197x
Age 65+ 99.43 8.62 12x 16.25 0.41 40x 4.17 0.028 149x
All Ages 122.37 5.43 23x 9.48 0.25 38x 1.51 0.010 154x

Note: Flu reporting rates represent the average reporting rate to VAERS across the 2015-2019 flu seasons for each age group. Covid-19 reporting
rates include all reports to VAERS for COVID-19 vaccines for each age group. Annual vaccine doses estimated using data from the CDCand the
US Census Bureau. Relative difference is the ratio of COVID-19 reporting rates to the average flu reporting rate across the 2015-2019 flu seasons.

COVID-19 vs. Flu Vaccines: Proportion of Serious Adverse Events and Deaths

Reports (N) SERIOUS EVENTS DEATHS
Proportion Relative Proportion Relative
Ages COVID-19 Flu COVID-19 Flu Difference JCOVID-19 Flu Difference
Age 10-17 12,868 519 0.054 0.035 1.5x 0.0010 0.0004 2.8x
Age 18-49 18,2533 2,219 0.043 0.046 0.9x 0.0019  0.0009 2.1x
Age 50-64 98,759 1,789 0.071 0.046 1.6x 0.0076  0.0011 6.8x
Age 65+ 84,384 2,816 0.163 0.046 3.4x 0.0419 0.0034 12.5x
All Ages 36,5676 7,342 0.077 0.048 1.6X 0.0123  0.0033 3.71x

Note: Flu estimates represent the average reporting rate to VAERS across the 2015-2019 flu seasons for each age group. Covid-
19 reporting rates include all reports to VAERS for COVID-19 vaccines for each age group. Vaccine doses estimated using CDC
and the US Census data.

These two tables were calculated using the following data and procedures:

Data on the population in each age group and year was calculated from the US Census Bureau’s
American Community Survey in Census Table S0101 based on 1-year estimates for each year.!

Data on the total number of flu vaccinations distributed annually comes from CDC estimates.

Data on proportion in each age group vaccinated against influenza in each year comes from CDC
FluVaxView data compiled here. Data on number of COVID-19 vaccine doses given in each age
group as of June 30,2021 comes from usfacts.org.

Data on adverse events for each age group for COVID-19 and all influenza vaccines were
collected from VAERS data updated as of June 25, 2021. For COVID-19, | counted all adverse
events that had been submitted to and processed by VAERS excluding reports from foreign
countries.

1 Due to incompatibility across all the datasets in age categories, | was not able to restrict the teen
population categories to ages 12-17, which is the youngest age group for which COVID-19 vaccinations are
currently recommended. Therefore, the adverse events data, population and flu vaccine doses include 10-
17 year-olds, but the COVID-19 vaccination doses represents 12-17 year-olds. There were 0 serious or
death reports for COVID-19 vaccines in VAERS for 10-11 year olds, and only a few hundred non-serious
reports for 10-11 year olds.


https://data.census.gov/cedsci/table?q=%20S0101&g=0100000US.04000.001&tid=ACSST1Y2019.S0101
https://www.cdc.gov/flu/prevent/vaccine-supply-historical.htm
https://www.cdc.gov/flu/fluvaxview/coverage-1920estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-1920estimates.htm
https://www.statista.com/statistics/861176/flu-vaccine-coverage-by-age-us/
https://usafacts.org/visualizations/covid-vaccine-tracker-states/

For influenza vaccines, | followed Velozzi et al. 2010 and restricted reports in each season to
reports submitted from July 1 — March 31 in the following year? where vaccination date was
reported between July 1 —January 31 in the following year. The calculations below were done
for 5 influenza seasons beginning with the 2015-2016 season through the 2019-2020 season.
The rates reported in the tables represent the average across all 5 seasons.

Calculation Procedures:

| estimated the number of people in each age group for each year by multiplying the total
population by the proportion in each age group.

® Total population per age group = Proportion in age group*Total population

In order to estimate the number of people in each age group who received an influenza
vaccination, | multiplied the number of people in each age group by the proportion estimated to
have received influenza vaccination in each age group in each year.

® Number of influenza vaccine doses per age group = Proportion inoculated for each
group*Population in each age group

To estimate rates of adverse events per 100,000 doses, | divided the number of adverse events
by the number of doses received for each age group and multiplied the result by 100,000.

® Rate of adverse events per 100,000 doses for each age group = (Number of adverse
events for age group/number of doses received for age group)*100,000

To estimate the rates of serious adverse events and deaths per report (case), | divided the
number of adverse events or deaths by the number of reports received for each age group.

® Proportion of serious adverse events and deaths = Number of adverse events or deaths
/ the number reports each age group

For flu vaccines, the table represents the average reporting rates of adverse events across all 5
flu seasons (2015-2019).

To estimate the relative differences (ratio), | divided the reporting rate for COVID-19 vaccines by
the average reporting rate for flu vaccines from all 5 seasons for each age group.

®» Relative differences = COVID-19 reporting rates for each age group / Average reporting
rate across all flu seasons for each age group

2 Velozzi et al. 2010 use a cut-off of reports received by March 15%, but | was only able to restrict the date
to March 31 using the on-line VAERS data extraction portal at https://wonder.cdc.gov/vaers.html.



https://pubmed.ncbi.nlm.nih.gov/20850534/
https://wonder.cdc.gov/vaers.html
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