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Overview of VRBPAC Meeting
October 1415, 2021

Day 1
U Issue 1: Update on the use of booster doses of vaccine in Israel

U Issue 2: Use of a booster dose of MMedernaCOVIEL9 vaccine
following theModernaCOVIE19 primary series

Day 2

U Issue 3: Use of a booster dose of the Janssen CCYABCcIne
following primary vaccination with the Janssen CGMD/accine

U Issue 4: Data on heterologous (ramd-match) boosting using the
currently available vaccines



Moderna Booster Dose

A Primary discussion by the VRBPAC was whether a booster should be administered at the sam
strength as the primary series or as a half dose, which demonstrated strong immune response
(not clinical outcomes) in the presented data.

A TheModernadata compared neutralizing antibody responses to D614G (a key mutation in the
SAR&0V2 Spike protein) and Delta variant, and 94.6% of people age 65 and older who
received a booster had what was judged to be an adequate immune response.

AVRBPAC unanimously recommended that a half dose (50 mcg instead of 100 mcg) be availab
to certain higher risk individuals who completed the primary fthase series at least six
months prior.

ACKS SydzYSN}Y SR 3INRJIzZLIA YA NNRNBR
for the Pfizer vaccine earlier this month:

U Individuals 65 and older
U Those 184 years old with risk of severe disease
U Those 184 years old with high risk of infection as a result of occupational/institutional exposure 8




Janssen Booster Dose

AJanssen provided several studies that have evaluated safety and immunogenicity or
efficacy of the vaccine as a second dose administergdaridnths after the first dose or
as a booster dose administered approximately 6 months after a single dose primary
vaccination.

AWnhile noting the small sample size for the clinical trial, the committee recommended
that boosters be made available for those individuals who received the Janssen
vaccine.

ANotably, the VRBPAC recommended that any person who received the vaccine at least
two months ago should get a second dose regardless of age or risk factors, essentially
voicing skepticism about whether the Janssen regimen should really have been a one
dose vaccine in the first place.

AThere was also discussion about the lack of independent verific:
and analysis of the data by the FDA.
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Mix-and-Match Boosters

AThe VRBPAC engaged in a robust discussion abo@ingtixatch booster
doses based on a study sponsored by the National Institute of Allergy an
Infectious Diseases evaluating the immunogenicity of each of the vaccine
following iImmunization with the same or a different primary series.

ARoughly 50 volunteers who had received their second dose of the vaccin

at least 12 weeks prior and had no history of COMvere selected for
each mixand-match group.

AThe results were short term, 15 and 29 days after the booster dose, and
the study was not powered to be used for comparison between arms.



Mix-and-Match Boosters cont.

AReactogenicityf the vaccines was similar to the primary series, with skin pain, malaise
headache, ananyalgiasoccurring in more than half the participants.

A At baseline, binding antibody concentrations for the Janssen vaccine wiBdifes
lower than the mRNA vaccines.

ANearly all volunteers had a twiold or greater boost in binding antibodies, regardless of
which booster was used.

AThe largest jump in antibodies was seen in volunteers who had Janssen as their prima
vaccine followed by an mRNA vaccine booster. Volunteers who received Janssen as tt
primary vaccine and booster hadlD timeslower binding antibody titers than those
boosted with the mRNA vaccines.

AOverall, heterologous boosters were effective, and in every case provided neutralizing
antibody titers that would be expected to be protective.



Mix-and-Match Boosters cont.

ANo formal recommendations were made, but the committee stressed that expanding
each EUA every time a new combination of vaccines was considered was unwieldy an
that having broad flexibility for the use of any of the vaccines in boosters would make
administration easier. It was also noted that not all individuals in the United States will
have ready access to the same vaccine they received in the primary series.

AlIn summary, mixingnd-matching seems to be a reasonable strategy, at least in the sho
term.
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The Spectrum of SARR®V2 Infection

Asymptomatic Symptomatic

Infection Infection Death

Mild to moderate Severe infection/
Infection hospitalization

|

Potentially associated with Long COVID-19:
Cardiac, pulmonary, neurologic and other symptoms

\ }
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Vaccine Effectiveness Over Time

A PfizerBioNTechModerna and Janssen have all submitted
data suggesting some waning of effectiveness over time

A Most evidence is based on neutralizing antibody titers or-real
world evidence (RWE) on symptomatic infection

A Separating waning effectiveness from reduced effectiveness
against variants, such as Delta, can be challenging

A Vaccines are still very effective against serious outcomes
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Waning immunity In Israel across age grou

Rate of confirme@®ARSCo\ 2 infectionsstratified by vaccination period and age group
Per 1000 persons, during July 11, 2021 and July 31, 2021
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Booster reduces the rate gkvere disease®eeeadseas

(NIH definition):

In 60+ and 4(50 age grOu pS resting respiratory rate

>30 breaths per minute,
(Poisson regressionontrolling for age, gender, or O2 saturation <949%,

demographic group, "? dose period, and incidence in area of residence. " Pa02/Fi02 <300
Based on data from booster eligibility in age group until 9/29)

Nonbooster severg Booster group severel Rate ratio forseverecases
Age cases cases day 12+ day 12+ relative to non
(persondays at risk] (personrdays at risk) booster [95% Cl]
50+ 957 150 18.7
(20,894,746) (39,630,040) [15.7, 22.4]
160 7 22
4059 1 (25 243 100) (20,202,835) [10.3, 47]
1639 23 1 too few cases to estimate
(36,907,240) (9,761,068) reliably

Bar-on et al., https://www.medrxiv.org/content/10.1101/2021.10.07.21264626v1.full.pdf
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Following the booster in Israel a decrease in confirmed infection
was observed among people aged 60+

Based on
PCR testing.

In Israel
testing is
performed
either
following
symptoms or
without
symptoms for
contact
tracing and
other reasons
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Nnew severe cases

Following the third dose In Israel, severe cases
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among vaccinated decreased sharply
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Myocarditis & perimyocarditis cases
and number of vaccinees by age group and sex

Proactive surveillance. All cases reported in Israel Dec. 2020 - Oct. 10t, 2021

1st dose 2nd  dose 3rd dose*
(0-30 days following vaccination;
(0-21 days following vaccination) (0-30 days following vaccination) For ages 30+, 80% with 30 days;
Sex Age group For ages 16-29, 48% with 30 days)
Number of Number of cases Number of Number of cases Number of Number of cases
vaccinees reported vaccinees reported vaccinees reported
12-15 204,729 0 162,297 1 279 0
16-19 248,881 0 222,067 2 97,807 0
Female 20-24 263,845 1 242,697 6 141,910 0
25-29 247,365 0 229,189 1 130,283 0
+30 2,127,538 3 2,029,074 7 1,542,142 0
12-15 192,014 1 151,081 10 292 0
16-19 254,497 3 223,079 36** 96,238 5
Male 20-24 275,235 6 251,672 26 139,015 5
25-29 257,713 3 239,319 20 133,650 1
+30 1,983,230 10 1,897,067 32 1,448,745 6

* Two more cases are currently under diagnosis review; For 2,548 individuals without gender information there were zeepadsds
** One case; first dose Pfizer, second dose Moderna
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Do Do I» Do I»

To

FOUA

Randomized Trial of BoosterPfizer

All previously completed the primary series of the Pfizer-BioNTech vaccine
Medi an age 53 years, 55.5% between 16
Randomized 1:1 to receive either a 30-ug booster dose or placebo

The median time between second dose and administration of the booster dose or
placebo was approximately 11 months

Symptomatic COVID-19 occurrence was measured from at least 7 days after booster
or placebo, with a median follow-up of 2.5 months

5 cases of COVID-19 in the booster group, and 109 cases in the placebo group

Observed relative vaccine efficacy of 95.6% (95% CI: 89.3, 98.6) in those without
evidence of prior SARS-CoV-2 infection.

an
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FOUA

Heterologous Boosters (Mix and Match

Janssen Primary Moderna Primary PfizerBioNTech Primary
Moderna Booster Moderna Booster Moderna Booster
75.9 (55.8104.8) 10.2 (8.012.8) 31.7 (23.842.2)
Janssen Primary ModernaPrimary PfizerBioNTech Primary
Janssen Booster Janssen Booster Janssen Booster
4.2 (3.05.8) 6.2 (4.58.5) 12.5(8.717.9)
Janssen Primary Moderna Primary PfizerBioNTech Primary
PfizerBioNTech Booster| PfizerBioNTech Booster| PfizerBioNTech Booster
35.1(23.951.6) 11.5(9.014.8) 20.0 (14.627.4)

Source: NIH Heterologous Booster Study
23



Do | qualify for a COVID-19 vaccine booster and which one?

Which primary

vaccine series did Pfizer-BioNTech Moderna Janssen (J&J)
you complete?

It's been at keast & months It’s been at least & months It's been at least 2 months
since completing the primary since completing the primary since completing the primary
series AND yvou are: seres AND vou are: senes AND you are:
Age 65+ Age 65+ Age 18+
Ages 18-64 and at high Ages 18-64 and at high
risk of severe COVID-19 risk of severe COVID-15
Ages 18-64 with frequent Ages 18-64 with frequent
institutional or occupational institutional or eccupational
exposure to SARS-Colt2 exposure 1o SARS-Co\t2

i Pfizer-BioNTech (i Janssen (J&J)
"e'i'?ﬂf.;sﬂ gn Modemna Pfizer-BicNTech Pfizer-BioNTech
. ' Janssen (J&J) Janssen (J&J) T

p'y .S, FOOD & DRUG

ADMINIZTRATION

For more information, visit www.fda.govi/covid19vaccines.
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ACIP Recommendations
Additional and Booster
Doses of COVHD9 Vaccine!
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COVIDB19 cases In the United States

January 23, 2020 October 17, 2021
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COVIDBP19 Vaccination in the United States

Number of People Fully Vaccinated
in the U.S. by COVID-19 Vaccine
Series Type

Pfizer-BioNTech 2-dose
104,976,092

Moderna 2-dose 68 . 70/(Df pOpU|atiOn
69,702,763 I- 3 S R )I‘ M y éé S I. I\
J&J/Janssen single dose VaCCi n ated

15,130,139

Vaccine Series Type

Unknown 2-dose

115,453
00 20M 40M 60M 80M 100M'
Total Number of People Fully Vaccinated
https://covid.cdc.gov/coviedata-tracker as of October 22, 2021 29
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*Data are preliminary and case counts and rates for recent hospital admissions are subject to lag. As data are received each week, prior case counts and rates are updated accordingly.

tCumulative rate ratio from January 24 — August 28, 2021.
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+=Nanduri et al.*

e—-Rosenberg, et al.
Puranik, et al. (Pfizer)

o=Puranik, et al.

(Moderna)
a-Fowlkes et al. **

=a=Keehner, et al.**

~e=Tenforde, et al.*
e-Rosenberg, et al.

~e=Puranik, et al. (Pfizer)
»~Puranik, et al. (Moderna)

~e-Bajema et al.

* February estimates from
platform's May 2021 MMWR

Rosenberg ES, et al. MMWRrb Mortal Wkly Rep.ePub 18 August 2021.; Nanduri S et al. MMWR Morbidity and Mortality Weekly Report. 2021 2021;70. ; Fowlkes A et aMbtlW&rtal Wkly Rep.ePub 24
August 2021 PuranikA et al. medRxiv2021.08.06.2126170Keehnerd et al. NEJM, September 1, 2021. DOI: 10.1056/NEJMc2112981; Bajema KL et aMitidWBrtal Wkly Rep; Thompson MG et al.EhglJ

Med 2021;385:32€09; Self WH et al. MMWRlorb Mortal Wkly Rep.ePub 17 September 202N unes et al. mMRNA vaccines effectiveness against CI9uDspitalizations and deaths in older adults: a colg)%stw
based on datdinkage of national health registries in PortugdledRXivpreprint.; Andrews et al. Vaccine effectiveness and duration of protectioBarhirnaty Vaxzevrisand Spikevaxagainst mild and severe
19 in the UK. Preprinffartof S et al. httos://papers.ssrn.com/sol3/papers.cfm?abstract id=3909743 iy
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Magnitude of vaccine effectiveness (VE) agaimgection or
hospitalizationby Delta predominance and study, by risk grou

¥ cp @SFNBE 27F | Gnh8erlying medical conditions Frontline workers

Vaccine effectiveness (%)

100% COVIENET (MRNA)
P 100%
90% NYS (all products) 100% SUPERNOVA
— (mMRNA) 90%
VISION (Moderna)
80% 90%
NYS (all products) >< 80%
80% HEROES
70% VISION (Pfizer) RECOVER
— S 70% (MRNA)
o 0 <
60% g\, 70% L+, xm dzyt %
% condtion (all products) O 50%
i) 5 0
S 60% Q
S0% NHSN (MRNA) = 5 o
m (9]
L 50% g o
45 Q
40% ) £
g 40% S 40%
S o
0
30% > 30% 30%
20% 20% 20%
10% 10% 10%
0% 0% 0%
Pre-Delta Delta Pre-Delta Delta Pre-Delta Delta
NHSNhttps://www.cdc.gov/mmwr/volumes/70/wr/mm7034e3.htnt COVIENET: CDC unpublished; VISI@ts://www.nejm.org/doi/10.1056/NEJMoa2110368ttps://www.cdc.gov/mmwr/volumes/70/wr/mm7037e2.htm 32

IVY: CDC unpublished data; SUPERNOVA: https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.hintthBnvww.cdc.gov/mmwr/volumes/70/wr/mm7034el.htm HEROERECOVERttps://www.cdc.gov/mmwr/volumes/70/wr/mm7034e4.htm
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https://www.nejm.org/doi/10.1056/NEJMoa2110362/
https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e2.htm
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e4.htm

Lower vaccine effectiveness of mRNA COXDD
vaccines in immunocompromised persons

VE against SARS0\,2 infection VE against COVIIO associated hospitalization
Immunocompromised? 1%(Cl 3787%) Immunocompromised59%(Cl 1281%)
Overall:90%(Cl 8396%) Nonimmunocompromised91%(Cl 8695%)

Chodicket al. Clinical Infectious Diseasesab438 https://doi.org/10.1093/cid/ciab438; Khanet al. Gastroenterology (2021https://www.gastrojournal.org/article/S0016 33
5085(21)03068&/pdf; Tenfordeet al. medRxivpreprint: https://doi.org/10.1101/2021.07.08.21259776



https://doi.org/10.1093/cid/ciab438; 
https://www.gastrojournal.org/article/S0016-5085(21)03066-3/pd
https://doi.org/10.1101/2021.07.08.21259776

I Summary

AOver 190 million people are fully vaccinated (~57% of total population)

AHospitalization rates are-85 times higher in unvaccinated compared to
vaccinated adults

AmRNA vaccine effectiveness:
I Declines in VE against infection over time and during Delta period

I Minimalto-no declines in VE against hospitalization in younger adults; mild
declines observed among older adults in some studies

AJanssen vaccine effectiveness: stable VE over time, but lower VE against
Infection and hospitalization than mRNA vaccines in most studies




Immunogenicity and safety of an additional mRNA
vaccine dose In Immunocompromised persons

A Among immunocompromised patients with no detectable antibody
response to an initial mMRNA vaccine ser850%developed an antibody
response to an additional dose

A Local and systemic reactions reported after an additional dose were mostly
mild to moderate and similar to those observed after previous doses

Kamar et al. (2021) NEJM Three Doses of an mRNAT®0Vatcine in Soli@rgan Transplant Recipientpsiet al. (2021)medRxivdoi:
https://doi.org/10.1101/2021.07.02.21259918lall et al. (2021) NEJM. Randomized Trial of a Third Dose of-&afRRA/accine in Transplant Recipients.

DOI: 10.1056/NEJMc21114@2cloux, et al. (2021). Humoral response after 3 doses of the BNT162b2 mRNAIBOXHine in patients on

KSY2RAI f &latAi262® dul 30Rlof: $031016/j.kint.2021.06.025 35



https://doi.org/10.1101/2021.07.02.21259913

Immunogenicity and efficacy of a COVID vaccine
booster dose In persons who received a primary series

A Immunogenicity Compared with geometric mean titers (GMTs) after the last dose in the prima
series, GMTs after booster doses were increased by:

I mMRNAZ1.3 to3.3fold (booster dose 6 months after primary series)
I Jansser4.6 to 12fold (booster dose 6 months after primary dose)

A Efficacy:Janssen booster dose against moderate to severe GO¥/foxr 2 doses administered 2
months apart vs. a single dose

I Overall:75%(Cl 5587%) vs53%(Cl 4758%)
I U.S. study populatior24%(Cl 59100%) vs70%(61-77%)

A Incremental effectivenessPfizerBioNTech booster compared t692lose:
i 70%(ClI62r c20 Ay LISNE2YAa ISR % nn &SIk NE&
i 91%(Cl:96hbH"2 0 AY LISNER2Y & ISR x cn &SI N&

https://www.fda.gov/media/152161/download https://www.fda.gov/media/152953/downloagdhttps://www.fda.gov/media/152954/download BarOn YM et alN Engld Med
2021;10.1056/NEJMoa211425Batalonet al. Short Term Reduction in the Odds of Testing Positive forr-S&WRS a Comparison Between Two Doses and Three dosbés &NT162b2 VaccinkledRxiv 36

https://www.cdc.gov/vaccines/acip/meetings/slided)21-10-20-21.html
e 4
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Immunogenicity of heterologous (mrand-match)
booster dose administration
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A Heterologous booster results
In neutralizing antibody titers
that are similar or higher to
those following homologous
booster vaccination
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Safety of a COVHD9 vaccine booster dose in persons who
received a primary series

A Rates of local or systemic adverse events were similar or less frequent after a boos
dose than after the last dose of primary vaccination

A Over 12 million persons in the United States have received an additional or booster
dose (predominantly PfizeBioNTech) and no unexpected patterns of adverse events

have been reported

https://www.fda.gov/media/152161/download https://www.fda.gov/media/152953/download https://www.fda.gov/media/152954/download
https://www.cdc.gov/vaccines/acip/meetings/slide2021-10-20-21.html 38
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Current ACIP and CDC recommendations for additional
and booster doses of COWI® vaccines




Definitions

A Additional dose:administration of an additional vaccine dose when the initial immun:
response following a primary vaccine series is likely to be insufficient

A Booster dosea dose of vaccine administered when the initial sufficient immune
response to a primary vaccine series is likely to have waned over time

https://www.cdc.gov/vaccines/covid 9/clinicatconsiderations/covidl 9-vaccinesus. html 40
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Additional dose of MRNA COWI vaccine in
Immunocompromised persons

A Moderatelyto-4 SOSNBf & AYYdzy2O02YLINRYAASR LIS NE
. A2DbCSOKO Rddérmgmiio céntpletdéillan MRNA COMIDvaccine
primary serieshouldreceive an additional mMRNA vaccine dose at least 28 days afte
their second dose

A Recommendation does not apply to immunocompromised recipients of Janssen
COVIBL19 vaccine; these persons should follow the booster dose recommendations




Moderately and severely immunocompromised people

A Active treatment for solid tumor and hematologic malignancies
A Receipt of soligbrgan transplant and taking immunosuppressive therapy

A Receipt of CAR-cell or hematopoietic stem cell transplant (within 2 years of transplantation
or taking Immunosuppression therapy)

A Moderate or severe primary immunodeficiency (e.g., DiGedfgskott-Aldrich syndromes)
A Advanced or untreated HIV infection

A Active treatmentwith higfR2 8 S O2 NI A O2 a0 SNRARA OADPSDI x
day), alkylating agents, antimetabolites, transplasiated immunosuppressive drugs, cancer
chemotherapeutic agents classified as severely immunosuppressive, TNF blockers, and oth
biologic agents that are immunosuppressive or immunomodulatory

ACIP General Best Practice Guidelines for Immunization; CDC Yellow Book; 2013 IDSA Clinical Practice Guidelinefoof\thedimatunocompromised Hds?
e




COVIDP19 vaccine booster dose In persons who
completed an mMRNA primary series

Persons whahouldreceive a COVH29 Persons whanay receive a COVH29

booster dose booster dose, based on individual

Al 3SR xcp &SI N& benefits and risks

A1 3SR xmy &SI NE-teimydre | NI 3Ager $349Wyaars vith yeRain underlying
settings medical conditions

A Aged 5664 years with certain underlying A Aged 1864 years at increased risk for SARS
medical conditions Co\f2 exposure and transmission because

of occupational or institutional setting

A Booster dose administered at least 6 months after completion of primary series

A Any FDAapproved or authorized COI® vaccine (PfizeBioNTechModerna, or
Janssen) can be used for booster dose, regardless of vaccine received for primary s

43
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* Includes pregnant people




COVIDB19 vaccine booster dose In persons who received a

dose of Janssen vaccine

At SNE2Ya 3SR xmMy @SINE 6Kz NBOSA-#BSR L.
vaccineshouldreceive a single COVID vaccine booster dose at least 2 months later

A Any FDAapproved or authorized COV vaccine (PfizeéBioNTechModerna, or
Janssen) can be used as the booster dose, at an interval of at least 2 months since

primary Janssen vaccine dose




FDAauthorized or approved COVHD9 vaccines for
primary or booster vaccination

Vaccine Primary series/dose Booster dose
Dose No. doses Age Dose No. doses Age
(volume) (interval) (yrs) (volume) (interval since (yrs)
primary series)
Pfizer 30 ug 2 X M H 30 ug 1 X MY
BioNTech (0.3 ml) (21 days) (0.3 ml) Gxc Y2Y(GKaov
Moderna 100 pg 2 X MYy 50 ug 1 X MY
(0.5 ml) (28 days) (0.25 ml) Ox%c Y2yUuKao
Janssen 5P10°VP 1 X MY 5P10°VP 1 X MY
(0.5 ml) (N/A) (0.5 ml) OxH Y2Y(IKaov

A Any of the COVHD9 vaccines (Pfiz&8ioNTechModerna, Janssen) can be used for booster
vaccination, regardless of the vaccine product used for primary vaccination

A When a heterologous (miand-match) booster dose is administered, the eligible population and

dosing intervals are those of the vaccine used for primary vaccination 45




Potential risks of COVHD9 vaccine booster doses,
based on rare risks observed after primary vaccination

A Janssen: A mMRNA:
I Thrombosis with I Myocarditis and pericarditis:
thrombocytopenia syndrome highest risk in males aged-BP
(TTS): highest risk in women aged years
18-49 years

I GuillainBarreSyndromgGBS):
highest risk in men aged 5

years




IséT)\y)\ﬁ)\zy 2F WTdzA £t & oI O

A People who have completed a primary vaccine series (r80s2 mMRNA
vaccine series or a single dose of the Janssen vaccine) are considered fully
O OOAY I GSR H ©6SS14a FFFGSNI O2YLX Si2

A Receipt of an additional or booster dose is not required to be considered
fully vaccinated

https://www.cdc.gov/coronavirus/201Scov/vaccines/fullywaccinatedguidance.html 47
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I Coadministration with other vaccines

A COVIBELY vaccines (Pfiz&ioNTech, Moderna, or Janssen) may be given
with other vaccines, without regard to timing.

A This includes simultaneous administration of COl®¥accines and
other vaccine®n the same day.

https://www.cdc.gov/vaccines/covid 9/clinicatconsiderations/covidl 9-vaccinesus.html#Coadministration 48
-
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© Moderna COVID-19 vaccine in persons aged 218 years

prod uct/| n dex . htl n | 6 Janssen (Jehnson & Johnzon) COVID-13 vaccine in persons aged 218 years
* These clinical cansiderations provide additional information ta healthcare professionals and public health officials an
use of COVID-19 vaccines.



https://www.cdc.gov/vaccines/covid-19/info-by-product/index.html

For more information, contact CDC
1-800-CDGINFO (2324636)
TTY: 8882326348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.
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COVIEL9 Prevention
in Compromised Host

Lawrence Corey, MD
CoPl, COVIA9 Prevention NetworkGoVPN
Professor of Medicine and Laboratory Medicine
Fred Hutchinson Cancer Center and University of Washington

Myron S. Cohen, MD
YeargarBate Professor of Medicine, Microbiology and Epidemiology
Associate Vice Chancellor for Medical Affairs and Global Health
Director, Institute for Global Health and Infectious
University of North Carolina at Chapel Hill
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Immunocompromised people and SAR®\2 infection

Almmunocompromised people comprise ~2.7% of U.S. adults (~7 million adult:
AMore likely to get severely ill from COV1B:2

AHigher risk for:
I Prolonged SARS0\/2 infection and sheddiryg- 1416
I Viral evolution during infection and treatment (hospitalized patief$)0.14.17

A Lower antibody/neutralization titers to SAR®\2 variants compared to nen
Immunocompromised peoplé

AMore likely to transmit SARG0V2 to household contacts

COVID-19 See reference slide at end 54
Prevention Network



Immunocompromised people and infections In
vaccinated persons

AMore likely to have breakthrough infection
I 40-44% of hospitalized breakthrough cases are iImmunocompromised people in U& stu

ALower vaccine effectiveness

I 59-72% VE among immunocompromised people compared #8438 among non
immunocompromised people after second dése

COVID-19 See reference slide at end 55
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Percent of subjects with antibody response after two mRNA COWY8Draccine
doses by immunocompromising condition and study (n=63)
100.0

q —_—— o —- Healthy
£ o 8 O Controls:
g 800 @ ® 95%100%
5 O
()]

:;; 60.0 o QO
(@)
: ® agoo S
S 40,0 ®
5
2 200 @Q
S Q Q
- Darker blue color is
h toloqi
0o ematologic cancers . é} |
[ Cancer ] [ Hemodialysis ] Organ Transplantj [ |mmu_|[lr$§rl;|cl)ori)er253|ve]

A Studies that compared response after first and second dose demonstrated less robust response after d
A Antibody measurement and threshold levels vary by study protocol

Co|-19 See reference slide at end 56
k
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Levels of SARG0V,2 viral RNA and time course
of Immunosuppressive and antiviral treatments

Top panelNasopharyngeal and bronchoalveolar lavage SARS8\V2 RTFPCR cycle threshold (Ct)
values (dashed line represents cutoff for positivity at 40) and SARS\2 antibody testing. Day O
represents day of first positive SARSC@hasopharyngeal swab RPCR. Prior nasopharyngeal

swab RTPCR from Days and 4 were negative.

Middle panel:SARSCoV2 RNA viral loads in nasopharyngeal, plasma, and sputum by quantitative
RTPCR assay. Viral load not obtained on Day 132, the day of negativé’RIRR before third
recurrence.

Bottom panel:immunosuppressive and antiviral treatments.

—®&— SARS-CoV-2 RT-PCR B Bronchoalveolar lavage RT-PCR A SARS-CoV-2 antibodies

—©— NP viral load —©— Plasma viral load —&— Sputum viral load
Corticosteroids I Cyclophosphamide * Rituximab
Eculizumab Intravenous immunoglobulin Ruxolitinib

mmm—= Remdesivir x  SARS-CoV-2 antibody cocktail

Choli B, et al. Persistence and evolution of SARS\2 in an immunocompromised host.
NEJM 2020;383:2291-3.
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This patient with chronic COVHD9 infection evolved some of the exact same
mutations seen in these variant viruses including 484K, 501Y and a 144 deletion

, 266 ORFla 13,468 ORF1b 21,563 29,674
5 — : ; —1 3"
RdRp
Spike E N
T1, Day 75 _ o
T2, Day 128 E1r74 4 w — e TEWW WILRw W oy
T3, Day 143 nw ” = £ R - B - * vl % -
T3, Day 146 ww % " )3 — —t W Ve Jedrvede ¥t Y i
T3, Day 152 = % e
| |
* Synonymous mutation T -
“ Nonsynonymous mutation s S1 685 s2 5
- Deletion o . I3 — ; —
|||||||||||||||||||"||||||||||||||'.|.|||| I|||ll|l|llll|Ill|||lll;'l.'|'l |||||."|||||-'|'|
10 140 180 440 480 490 500 870 1020
70, Day 18 MFVFLVLLPLVSSQCVNLT FLGVYY DLEGKQGN NLDS STPCNGVEGFNCYFPLQSYGFQPTNGV DENIAQY EIRASA
To, Day 25 e csccccnsessesssses sesess sasnes e sese eonsesens PP PO INNNNENOEENEIS VROONESE BOOGRES
Tl'Day75 ooooooooooooooooooooooooooooooo ce sese o Keeoesooe KesoosossosDassosnssne see Vees seenes
Tl,Daysl ooooooooooooooooooooo caeiM BB B NGO mEBE Kressoe KesvoesnsoeoPosnnnsane seon Vees ssenen
T2, Day 128 evecsscevssecessecsee so———u sense Hee sese o Keescoonsvoosnse KPesoosoVoe see Vees seeves
Tz’ Day 130 ecsvevcossvcscoscne so— —% eevve Hee sove o Keesosoosvsoonnse KPesosossoVeo vee Veeeo seeven
nDay143 oooooo [Leveecscevncees seoe———s seoe veHeeo sove o Keeosseounoe HeosooPosveonoVoe soe Vees seenes
B’Day146 ----------------------------- Hee Dene oKossososnsnonsnse KP+ v S
T3' Day 152 ¢ c 0t 0000ttt 0t 000ttt N n wuBse Hee sone o Keeoesoopn Teoessnneoe PessoenoeVeeo see Vees soonen

$e Choi, et al. Persistence and Evolution of SBB®¥2 in an Immunocompromised Host.
COVID-19 N EnglJ Med. 2020 Dec 3;383(23):222293. o
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Maximum likelihood phylogenetic tree with patient sequences (red) at three time points, TO (D«
18, 25), T1 (Day 75, 81), T2 (Day 128, 130), and T3 (Days 143, 146, 152) compared to represe
sequences from the state (Massachusetts) and region (Other New England Area)

B Current participant

B Massachusetts
Other New England Area
A\t /,
N Y,

1.0E-4

covip-19 Choi B, et al. Persistence and evolution of SAR®V2 in an immunocompromised host. NEJM 2020;383:2298B.



COVID-19
Prevention Network

Year-long COVID-19 infection reveals within-host evolution of

SARS-CoV-2 in a patient with B cell depletion

Veronique Nussenblatt, M.D."", Allison E Roder, Ph.D.?, Sanchita Das, M.D.?, Emmie de Wit,
Ph.D.*, Jung-Ho Youn, Ph.D.3, Stephanie Banakis, M.S.?, Alexandra Mushegian, Ph.D.?,
Christopher Mederos, B.S.2, Wei Wang, M.S.2, Matthew Chung, Ph.D?., Lizzette Pérez-Pérez,
M.S.# Tara Palmore, M.D.%, Jennifer N. Brudno, M.D.%, James N. Kochenderfer, M.D.®, Elodie

Ghedin, Ph.D.?

medRXxiv preprint doi: https://doi.org/10.1101/2021.10.02.21264267

60



The variant emerging in the UK possesses 8 mutations in spike,
a 3 amino acid deletion in ORFl1ab and an ORF8 knockout mutation

Clade

B A B 208

B 15 B 20c

H 2o B 206 €U ORF1ab: 3675-3677 del 501Y.V1
M Zans RO Spike: 69-70 del, 144 del, 501Y,

570D, 681H, 7161, 982A, 1118H
ORF8: 27* knockout

30

25

Mutations
N
=}

15

10

2020.0 2020.2 20204 2020.6 2020.8 20210

This figure is a "roeto-tip" plot showing number of mutations in sampled viruses against date of collection.
The dashed line represents average accumulation of mutations of about 1 mutation every 2 weeks.
The 501Y.V1 variant stands out here with additional mutations.

SR, https://nextstrain.org/ncov/europe?branchlLabel=none&f country=United%20Kingdom&I=clock&m=div&r=division



https://nextstrain.org/ncov/europe?branchLabel=none&f_country=United%20Kingdom&l=clock&m=div&r=division

Issues to Discuss

APrevention of infection in the severely immunocompromised host has been,
with essentially every viral disease, better than treatment; especially if they
arelymphopenicgpersonal benefit).

AAsymptomatic acquisition is common in the immune compromised host and
hence prolonged shedding and transmission (infectivity to particle ratio).

ABoth of the above are amenable to reduction by effective prophylaxis.

AVaccination, monoclonals, antivirals, vaccination plus monoclonals?

COVID-19 62
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Myron S. Cohen, MD

YeargarBate Professor of Medicine, Microbiology and Epidemiology
Associate Vice Chancellor for Medical Affairs and Global Health
Director, Institute for Global Health and Infectious Diseases

130 Mason Farm Road, Suite 2115, CB 7030 | Chapel Hill, NC
http://globalhealth.unc.edu | https://www.med.unc.edu/infdis
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JAMA | Original Investigation
Effect of Bamlanivimab vs Placebo on Incidence of COVID-19 Among

Residents and Staff of Skilled Nursing and Assisted Living Facilities
A Randomized Clinical Trial

Myron 5. Cohen, MD; Ajay Ninuda, MD. PhD: Mark J. Muligan, MID: Richand M. Novalk, MO; Mary Marovich, MD:
Catherine ¥en, MD: Alexander Stemer, MD; Stoddon M. Mayes, DO: Daad Wohl. MD: Blair Brengle. MD:

Brian T. Montague, DC; lan Frank, MD; Russdl L McCulloh, MD; Card ). Fichtenbaum, MD; Brad Lipson. DC:
Masivwa Gabra, MO; Julio A Ramirez, MD; Chrstine Thai, MD; Wairimw Chege, MD. MPH;
Margarita M. Gomez Lorenzo, MD; Mirupama Sista. Philk: Jennifer Farnor. M5; Meredith E. Cl=ment, MD:

Elizabe=thi B Browen, 5cl); Kenneth L Custer, PhD: Jacch Van Naarden, B5; Andres T Adams, PhD;
Anchrews E. Schade=, MDY, PhD; Matan C. Dabsea, MID; Ladk Kneorr, PhiD: Karen L. Price, PhD; Janslle Sabo, PharmD;
Jay L Tuttle PAD: Paul Klekotka, MO, PhD; Lsi Shen, PhiD; Daniel M. Siovronsky, MO, PhD; for the BLATE-2

Irvestigators

IMPORTANCE Preventive imterventions are needed to protect residents and staff of skilled
rursing and assssted living faciities from COWID-19 during outbresks in thear facilities.
Bamiznivimab, a neutralizing monodonal antibody against SARS-CoV-2, may confer rapid
protection from SARS-CoV-2 infection and COVID-19.

QBIECTIVE To determine the effact of bamlanivimal on the inddence of COVID-19 among
residents and staff of skillad nursang and assistad Iving fadlities.

65
JAMA. 2021 Feb 16;325(7):63244.



RESIDENTS WITH SYMPTOMATIC COVID-19
(Prevention Population)

- Placebo

-~ Bamlanivimab 4200 mg

BT L

Proportion of Residents (%)

Treasmens Pavents  Events [%
PLceo 19 nay
Ramlanivariab £ 700 rmeg 160 1AW

8 1'5 22 29 36 43 50 57 64
Time Since Treatment (Days)

Notes:

No significant effect in rate of COVID diagnosis, which was relatively
low, in staff.

Lower viral loads at time of detection among those getting riin&b

https:// investor.lilly.comnews-releases/newseleasedetails/lillys
neutralizingantibody-bamlanivimably-cov555prevented

Bamlanivimab 4200 mg 17 0

COVID-19 PREVENTION

Odds ratio: 0.20
p-value: 0.00026

Up to 80% reduction in risk

DEATH DUE TO COVID-19

Placebo: 4 of 139 residents
Bamlanivimab: 0 of 160 residents

No deaths due to COVID-19 on
bamlanivimab

DEATH DUE TO ANY CAUSE (RESIDENTS)

N Deaths Rate

Placebo 24 4 17%

6 | 0%
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JOURNAL of MEDICINE

ORIGINAL ARTICLE

Subcutaneous REGEN-COV Antibody
Combination to Prevent Covid-19

M.P. O'Brien, E. Forleo-Neto, B.J. Musser, F. Isa, K.-C. Chan, N. Sarkar,
K.). Bar, R.V. Barnabas, D.H. Barouch, M.S. Cohen, C.B. Hurt, D.R. Burwen,
M.A. Marovich, P. Hou, I. Heirman, ].D. Davis, K.C. Turner, D. Ramesh,
A. Mahmood, A.T. Hooper, J.D. Hamilton, Y. Kim, L.A. Purcell, A. Baum,
C.A. Kyratsous, J. Krainson, R. Perez-Perez, R. Mohseni, B. Kowal, A.T. DiCioccio,

N. Stahl, L. Lipsich, N. Braunstein, G. Herman, G.D. Yancopoulos,
and D.M. Weinreich, for the Covid-19 Phase 3 Prevention Trial Team*

ABSTRACT

BACKGROUND

REGEN-COV (previously known as REGN-COV2), a combination of the monoclonal
antibodies casirivimab and imdevimab, has been shown to markedly reduce the
risk of hospitalization or death among high-risk persons with coronavirus disease
2019 (Covid-19). Whether subcutaneous REGEN-COV prevents severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection and subsequent Covid-19 in
persons at high risk for infection because of household exposure to a person with
SARS-CoV-2 infection is unknown.
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mAbsfor COVIEL9 Prevention

Casirivimaband Imdevimab(REGENCOV)Bamlanivimaband Etesevimab

A Post-exposure prophylaxis (PEP) for adults and pediatric individuals (12 years of age and
older weighing at least 40 kg) who are:

A At high risk for progression to severe COVID-19, including hospitalization or death, and

A Not fully vaccinated or who are not expected to mount an adequate immune response to
complete SARSCoV-2 vaccination (for example, people with immunocompromising
conditions, including those taking immunosuppressive medications), an

A have been exposed to an individual infected with SARSCoV-2 consistent with close contact criteria
per Centers for Disease Control and Prevention (CDC),or

A who are at high risk of exposure to an individual infected with SARS-CoV-2 because of occurrence of
SARS CoV-2 infection in other individuals in the same institutional setting (for example, nursing
homes or prisons)
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mADbsfor Prevention of COVAI®: Forward?

AAstraZenicalM AZD7442 Combination PROVENT Trial

- 5,197 participants in a 2:1 randomization AZD 7442 to placebo
-77% reduction in SARS-CoV-2 in symptomatic infection
AREGEN-COV SubQPrEPf or I C hosts with v

C
- Multinational trial with >8000 subjects planned
-Three arms with a placebo nNnresc
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NIH Studies of COVID Vaccines in IC HOSTS

A NCT04969263

-Kidney transplant pilot study (booster doses only; no immunosuppression reduction) with 82 participants with
detailed evaluation of antibodies andQells

A NCT05077254

-A multi-site study is expected to launch in early November; will enroll kidney and liver recipients who are
RocheElecsysegative/nondetectable (<0.8/0.4) after a full course of a COV¥®Dvaccine and randomize to
iImmunosuppression reduction vs. maintenance surrounding administration of a booster vaccine.

A NCT05000216

-Amulti-site study enrolling patients with one of 5 autoimmune diseases and Roélelasysiters <50U/ml

after a full course of a COVID vaccine and on MMF, MTX, or B cell depleting regimBasticipants on MMF

or MTX will be randomized to transient immunosuppression withdrawal vs. maintenance surrounding
administration of a booster vaccind.hose on B cell depleting regimens will receive a booster vaccine close to
the next dose of the B cell depleting agent.



COVIP19 in Patients
with Cancer: A Uniquely
Vulnerable Population

JeremyL.Warner, MD, MS, FAMIA, FASCC
Associate Professor of Medicine (Hematology/Oncology
and Biomedical Informatics

Vanderbilt University

CoFounder and Steering Committee Member
COVIBEL9 and Cancer Consortium (CCC19)
Director, CCC19 Research Coordinating Center



(C-19

The COVID-19 & Cancer Consortium

COVID-19 in Patients with Cancer: A Uniquely

Vulnerable Population

Jeremy L. Warner, MD, MS, FAMIA, FASCO
October 23, 2021

{C19  ccci9.0rg  [I@COVIDIONCCC  NCT04354701 ‘wowmenr ¥ uwveesn

EEEEEEEEEEE R73



Disclosures

AGrant funding: NIH, AACR
AConsulting: Westat, Roche, Melax Tech, Flatiron Health
AOwnership: HemOnc.org LLC



Patients with Cancer are often @]9
Immunocompromised on a Spectrum

AA patient with multiple myeloma who is taking dexamethasone 20 mg PO
weekly as part of an anticancer regimen

A A patient with ovarian cancer taking dexamethasone 8 mg PO twice per day
the day before, the day of, and day after chemotherapy

AA patient with diffuse large B-cell ymphoma taking prednisone 100 mg PO per
day x 5 days every 3 weeks, and rituximab, as part of R-CHOP

AA patient with chronic lymphocytic leukemia, who may or may not be taking
a BTK inhibitor

AA patient taking tacrolimus after a liver transplant for hepatocellular carcinoma

A A patient continuing anti-PD-1 immunotherapy while also receiving infliximab
to stabilize ICI-induced colitis



Patients with Cancer are Older

mmm 00

5% 4% | 4%

40-59 60-69 70-79 80+
m US Census 2019 = General US COVID-19 =SEER = CCC19

General US COVID-19: https://www.statista.com/statistics/1254271/us-total-number-of-covid-cases-by-age-group/
SEER: Delay-adjusted incidence rates by age at diagnosis, all cancer types. Source: SEER 21 20131 2017, all races, both%exes.
CCC19: Data through September 30, 2021
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The COVID-19 and Cancer Consortium (CCC19) {@,9

Cn CCC19 Participating Institutions (N=129)

@ Cancer Cel ot st Gon G Major findings to date

A Patients with cancer have a high
rate of mortality and other
complications

A Older age, male sex, Black race,
Hispanic ethnicity, comorbidities,
and performance status are major
adverse non-cancer factors

, A Progressing cancer, hematologic,

pem———vLL and thoracic malignancy are major

adverse cancer factors
ONCOLOGY | A No apparent increased risk with

>550 investigators gz
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Cumulative Cases Accrued Through September 30, 2021
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More than 550 investia%ators
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Stephanie Berg; Eric H. Bernicker; Christine Bestvina; Divaya Bhutani; Neal Bhutiani; Ragneel Bijjula; Mehmet A. Bilen; Poorva Bindal; Rohit Bishnoi; Danielle S. Bitterman; Sibel H. Blau; Pamela Bohachek;
Genevieve Boland; Mark Bonnen; Gabrielle Bouchard; Nathaniel Bouganim; Mateo Bover Larroya; Daniel W. Bowles; Sharon S. Brouha; CarrieAnn Brown; Leanna Bryd; Robin A. Buerki; Fiona J. Busser; Omar
Butt; Angelo Cabal; Wilhelmina D. Cabalona; Elwyn Cabebe; Paolo F. Caimi; Marlene Camacho-Rivera; Jian L. Campian; Theresa M. Carducci; Daniel Castellano; Carla Casulo; Kim Cerrone; Sanjay A.
Chandrasekhar; Christina Chapman; James L. Chen; Alex Cheng; David D. Chism; Sharon Choi; Toni K. Choueiri; Caroline Chung; Melanie J. Clark; Rosanne Clayton; Jessica M. Clement; Aaron M. Cohen; Jean
M. Conners; Erin Cook; Tara Cronin; Catherine R. Curran; Ahmad Daher; Saurabh Dahiya; Mark E. Dailey; Janet F. Daily; Molly K. Daley; Elizabeth J. Davis; Scott J. Dawsey; Karen de Cardenas; John Deeken;
Salvatore A. Del Prete; George D. Demetri; Aakash Desai; Jennifer Dill; Becky Dixon; Deborah B. Doroshow; Stephany N. Duda; Narjust Duma; Eric B. Durbin; Johnathan D. Ebben; Natasha Edwin; Pamela C.
Egan; Rawad Elias; Arielle Elkrief; Arielle Elkrief; Destry J. EIms; Amro Elshoury; Kyle T. Enriquez; Marc S. Ernstoff; Bryan Faller; Dimitrios Farmakiotis; Alyson Fazio; Leslie A. Fecher; Lawrence E. Feldman;
Cristiano Ferrario; Mark A. Fiala; Catherine Del Vecchio Fitz; Bridget Fleissner; Daniel B:Flora; Ekokobe Fonkem; Benjamin French; Christopher R. Friese; Stacy Fry; Julie C. Fu; Paul Fu, Jr.; Andy Futreal;
Shirish M. Gadgeel; Justin Gainor; Matthew D. Galsky; Rikin Gandhi; Gerald Gantt Jr.;'Jorge A. Garcia; Benjamin A. Gartrell; Na Tosha N. Gatson; Na Tosha N. Gatson; Margaret E. Gatti-Mays; Christopher L.
Geiger; David M. Gill; Erin A. Gillaspie; Antonio Giordano; Jennifer Girard; Mary (Grace) Glace; Michael J. Glover; Sanjay Goel; Karen J. Goldsmith; Cyndi Gomez; Craig J. Gordon; Marianne Gordon; Sharad
Goyal; Jerome J. Graber; Carolina Granada; Elizabeth A. Griffiths; Petros Grivas; Punita Grover; Julie Guido; Anthony P. Gulati; Shuchi Gulati; Shilpa Gupta; Michael Gurley; Navid Hafez; Susan Halabi;
Thorvardur R. Halfdanarson; Balazs Halmos; Nancy M. Hardy; Edward Hatton; Daniel'J. Hausrath; Jessica E. Hawley;Brandon Hayes-Lattin; Jeffrey P. Henderson; Cassandra Hennessy; Roy S. Herbst; Dawn L.
Hershman; Laura Hester; Talal Hilal; Noa Holtzman; Young Ki Hong; Claire Hoppenot; Kent F. Hoskins; Irma Hoyo-Ulloa; Albert Hsiao; Emily Hsu; Chih-Yuan Hsu; Kathryn E. Huber; Minh-Phuong Huynh-Le;
Clara Hwang; Jessica Yasmine Islam; Roohi Ismail-Khan; Salma K. Jabbour; Chinmay Jani; Asha Jayaraj; Kelly J. Jeffords; Christopher Jensen; Alokkumar Jha; Sachin R. Jhawar; Jun Yang Jiang; Douglas B.
Johnson; Michelle M. Jones; Monika Joshi; Michael J. Joyner; Ankit Kansagra; Ariffa Kariapper; Vidhya Karivedu; Anup Kasi; Kaitlin Kelleher; Hagen F. Kennecke; Ali Raza Khaki; Hina Khan; Mahir Khan;
Jordan Kharofa; Justin Klamerus; Laura Kleiman; Juli Klemm; Seth Kligerman; Goetz Kloecker; Jeanna L. Knoble; Vadim S.-Koshkin; Amit A. Kulkarni; Matthew H. Kulke; Vaibhav Kumar; Madappa N.
Kundranda; Madappa N. Kundranda; Daniel H. Kwon; Thomas E. Lad; Aly-Khan A. Lalani; Philip E. Lammers; Latoya N. Lashley; Tahir Latif; Eric Lau; John C. Leighton Jr; Christopher A. Lemmon; Ellis Levine;
Mark A. Lewis; Judy T. Lewis; Yan Leyfman; Ang Li; Xuanyi Li; Stephen Liu; Li C. Liu; Arturo Loaiza-Bonilla; Barbara B. Logan; Elizabeth T. Loggers; Gilberto de Lima Lopes,Jr.; Jonathan M. Loree; Patricia
LoRusso; Clarke A. Low; Matt Luders; Maryam B. Lustberg; Gary H. Lyman; Ryan C. Lynch; Subha Madhavan; Daruka Mahadevan; Sana Z. Mahmood; Chaitanya Mandapakala; Patricia J. Manea; Abdul-Hai
Mansoor; Michelle Marcum; Merry-Jennifer Markham; Catherine Handy Marshall; Richard L. Martin; Robert:C.G. Martin,ll; Sandeep H. Mashru; Cynthia Masson; Tyler Masters; Sara Matar; Jeff Mather; Blanche
H. Mavromatis; Sheila McGlown; Rana R. McKay; Cindy McKeown; Christopher McNair; Shannon McWeeney; Janice M. Mehnert; Kapil S. Meleveedu; Catherine Meloche; Alvaro G. Menendez; Harry Menon;
Ruben A. Mesa; Marcus Messmer; Vasil Mico; Chaim Miller; Wilson H. Miller Jr.; Kenna R. Mills Shaw; Christian F. Misdary; Sanjay Mishra; Melissa Y. Moey; Ryan Monahan; Alicia K. Morgans; Marina
Mourtzakis; Mary F. Mulcahy; Daniel Mundt; Sue Murdock; Sarah Mushtaqg; Mahvish. Muzaffar; Gayathri Nagaraj; Sarah Nagle; Jarushka Naidoo; Elizabeth S. Nakasone; John M. Nakayama; Abdul Rafeh
Nagash; Heather H. Nelson; Eneida R. Nemecek; Ryan H. Nguyen; Amanda Nizam; Nora L. Nock; Anju Nohria; Pier Vitale Nuzzo; Darciann O' Sullivan; Keith O'Hara; Paul E. Oberstein; Nitin Ohri; Bryce Olson;
Adam J. Olszewski; Susie Owenby; Corrie A. Painter; Joshua D. Palmer; Orestis A, Panagiotou; Esperanza B..Papadopoulos; Jesse Papenburg; Kyu Park; Cathleen Park; Mary M. Pasquinelli; Jaymin M. Patel;
Kanishka G. Patel; Prakash Peddi; Nathan A. Pennell; Solange Peters; John Philip; Hardeep S. Phull; Christine Pilar; Clement Pillainayagam; Andrew J. Piper-Vallillo; Maria Pitsiouni; Janet Pollard; Mary Portes;
Emily Powell; Sabitha Prabhakaran; Matthew Puc; Vinay K. Puduvalli; Ana Ramirez; Amelie G. Ramirez; Christian O. Ramos-Pefiafiel; Joerg Rathmann; Shilpa Ratwani; Deepak Ravindranathan; Mark E.
Reeves; Erin G. Reid; Sonya A. Reid; Daniel Y. Reuben; u G. Revankar; Kerry Reynolds; Young Soo Rho; Terence D. Rhodes; Robert L. Rice; Gregory J. Riely; Jonathan Riess; Brian I. Rini; Cameron Rink;
Donna R. Rivera; Andrea Verghese Rivera; Elizabeth V. Robilotti; Suzanne J. Rose; Lane R. Rosen; Jonathan E. Rosenberg; Lori J. Rosenstein; Rachel P. Rosovsky; Bertrand Routy; Marc A. Rovito; Samuel M.
Rubinstein; Erika Ruiz-Garcia; Atlantis D. Russ; Karen Russell; Zohar Sachs; M. Wasif Saif, Mary Salazar; Liz Salmi; Maureen Sanderson; Miriam Santos Dutra; Amit Sanyal; Lidia Schapira; Andrew Schmidt;
Brett A. Schroeder; Sabine Schwab; Gary K. Schwartz; Candice Schwartz; Michael T. Schweizer; Mildred E. Seletyn; Jonathon W. Senefeld; Oscar K. Serrano; Danielle Shafer; Surbhi Shah; Dimpy P. Shah;
Pankil K. Shah; Mansi R. Shah; Sumit A. Shah; Chintan P. Shah; Hira G. Shaikh; Kelly Shanahan; Grace Shaw; Justin A. Shaya; Lisa Kennedy Sheldon; Ardaman Shergill; Sanjay S. Shete; Geoffrey Shouse; Yu
Shyr; R. Alejandro Sica; Alison Silberman; Sunny R. K. Singh; David A. Slosky; Stephanie J. Smith; Jeff Smith; Laurie J. Smith; Melissa Smits; Heloisa P. Soares; Carmen C. Solorzano; Pramod K. Srivastava; K.
M. Steve Lo; Brittany Stith; Keith E. Stockerl-Goldstein; Daniel G. Stover; Jamie Stratton; Catherine Stratton; Mitrianna Streckfuss; Chris Su; Christopher T. Su; Suki Subbiah; Vivek Subbiah; Ishwaria M.
Subbiah; Mark H. Sueyoshi; Tianyi Sun; Umang Swami; Lisa Tachiki; Eyob Tadesse; Rulla Tamimi; Alan Tan; Sharona Taylor; Astha Thakkar; Michael A. Thompson; Carey C. Thomson; Stacey L. Tinianov;
Maggie Tomasini; Umit Topaloglu; Matthew D. Tucker; Catherine Uyehara; Raju Vaddepally; Eliezer M. Van Allen; Susan Van Loon; Karen Vega-Luna; Neeta K. Venepalli; Amit Verma; Praveen Vikas; Diana
Vilar-Compte; Shaveta Vinayak; Donald C. Vinh; Nikhil Wagle; Michael J. Wagner; Sarah Wall; Wendy Walters; Chen-Pin Wang; Lucy L. Wang; Jeremy L. Warner; Firas H. Wehbe; Paul L. Weinstein; Matthias
Weiss; Lisa B. Weissmann; David Whaley; Camille P. Wicher; Tanya M. Wildes; Nicole Williams; Staci P. Williamson; Trisha M. Wise-Draper; William A. Wood; Barbara R. Wood; Michael Wotman; Julie Tsu-Yu
Wu; Elizabeth M. Wulff-Burchfield; Zhuoer Xie; Wenxin Xu; Susan Yackzan; Peter C. Yang; Albert Yeh; Irene S. Yu; Peter Paul Yu; Rosemary Zacks; Yousef Zakharia; Qamar U. Zaman; Howard A. Zaren; Tian
Zhang; Alice Y. Zhou; Huili Zhu; Andrea J. Zimmer; Rebecca L. Zon; Leyre Zubiri



Steering Committee

Toni K. Choueiri, MD

Dana-Farber Cancer Institute
Boston, MA

Petros Grivas, MD, PhD

Fred Hutchinson Cancer Research
Center/University of Washington/Seattle
Cancer Care Alliance
Seattle, WA

Prof. Solange Peters, MD, PhD

Centre Hospitalier Universitaire Vaudois
(CHUV)
Lausanne, Switzerland

Michael A. Thompson, MD, PhD,
FASCO

Narjust Duma, MD Dimitrios Farmakiotis, MD, FACP,

FIDSA

University of Wisconsin Carbone Cancer Warren Alpert Medical School of Brown
Center University

Madison, WI Providence, RI

Gilberto de Lima Lopes Jr., MD, Corrie A. Painter, PhD

MBA, FAMS, FASCO

Broad Institute of MIT and Harvard
the University of Miam Cambridge, MA
Miami, FL

Sylivester Comprehensive Cancer Center at

Brian |. Rini, MD, FACP, FASCO Dimpy P. Shah, MD, PhD

.

Vanderbilt University Medica Mays Cancer Center at UT Health San Antonio
Center/Vanderbilt-Ingram Cancer Center MD Anderson Cancer Center
Nashville, TN San Antonio, TX

Jeremy L. Warner, MD, MS,
FAMIA, FASCO

Project Coordination at Vanderbilt University Medical Center

Sanjay Mishra, MS, PhD Yu Shyr, PhD Benjamin French, PhD

Project Coordinator Senior Biostatistician Senior Biostatistician

Cassandra Hennessy, MS Chih-Yuan Hsu, PhD Tianyi Sun, MS

Biostatistician Post-doctoral Fellow, Biostatistics Research Assistant, Biostatistics

Karen Vega-Luna Lucy L. Wang, BA Stephany N. Duda, PhD, MS

Logistics Support Database Analyst Clinical Research Informatics

Advocate Aurora Health
Milwaukee, WI

Vanderbilt University Medical
Center/Vanderbilt-Ingram Cancer Center
Nashville, TN

Scientific Executive Committee

Donna R. Rivera, PharmD, MSc Jill . Barnholtz-Sloan, PhD

cccl9.org”



CCC19 30-day mortality, by age and @'9
cancer type

18-39 4% 18-39 3.5% 18-39 5%

40-59 6% 40-59 2% 40-59 9%

60-69 9% 60-69 9% 60-69 11%

70-79 16% 70-79 15% 70-79 19%

80+ 25% 80+ 25% 80+ 28%
Overall Solid tumors Hematologic malignancy
N=12,022 N=98252 N=25852

Unpublished data
aNumbers add to more than 100% because some patients have multiple malignancies cccl9.org



CCC19 30-day mortality by age, {‘2'9
stratified by immunosuppression

18-39 2% 18-39 7.5%
40-39 3% 40-59 11%
60-69 7% 60-69 15%
70-79 14% 70-79 20%
80+ 24% 80+ 30%
NOT immunosuppressed at baseline Immunosuppressed? at baseline
N=7429 N=3515
1Defined as any of the following: general immunosuppressed state; chronic steroids at a dose of >20 mg Unpublished data

prednisone dose equivalent/day; cytotoxic chemotherapy or BTK inhibitor within 3 mo of COVID-19; anti-CD20
antibody or stem cell transplant/cellular therapy within 12 mo of COVID-19 CCC 19 .0 rg
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CCC19 30-day mortality by age, stratified by {é:w
Immunosuppression and cancer status

18-39 0% 18-39 8%
40-59 2% 40-59 12%
60-69 4% 60-69 15.5%
70-79 11% 70-79 21%
80+ 22% 80+ 30%
NOT immunosuppressed, cancer inactive Immunosuppressed, cancer active?!
N=3036 N=3220

!Defined as any of the following: receipt of anticancer treatment within 12 mo of COVID-19; detectable (measurable) Unpublished data
cancer, regardless of progression; presence of metastatic cancer; diagnosis of cancer within 12 mo of COVID-19 CCC 190 rg



Cfrhanging the Natural History of SARS-

CoV-2 Infection in Patients with Cancer
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1. Vaccination
2. Convalescent plasma
3. Monoclonal antibodies
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Vaccination in the CCC19 registry

AN=2420 patients with potential access to COVID-19 vaccine
and known vaccination status

Vaccination Status

y

30d Mortality

Unvaccinated 12%
Partially vaccinated 10%
Fully vaccinated 15%
After COVID-192 <2.5%

= After COVID-19 = Fully vaccinated = Partially vaccinated = Unvaccinated

. 84 .
2l ead-time bias precludes interpretation of this endpoint Manuscript under review



b

- —-- Convalescent Plasma %"
Q 0.751
g_ No convalescent plasma
s 0.50-
g Table 3: Association between Convalescent Plasma use and Death in the Crude Analysis,
»n Multivariable Analysis, and Propensity-Score Analyses.
T 0.251 Log Rank test: 0.0014 Analysis Death in 30 days
o Overall Population
@) 0.001 No. of events/no. of patients at risk (%) 223/966 (23.1%)
’ . - - . Convalescent plasma 19/143 (13.3%)
0 10 20 30 No convalescent plasma 204/823 (24.8%)
Days Crude analysis — hazard ratio (95% Cl)2 0.47 (0.30 — 0.76)
: Multivariable analysis — hazard ratio (95% CI)® 0.60 (0.37 — 0.97)
© Number at risk Propensity-score matching — hazard ratio (95% CI)© 0.52(0.29 - 0.92)
g No 8';1 ?g% 178% ‘15;8 ?85 Subgroup requiring iqtensive _care unit admission
2 0 10 20 30 No. of events/no. of patients at risk (%) 135/338 (39.9%)
Convalescent Plasma 12/76 (15.8%)
B) No Convalescent Plasma 123/262 (46.9%)
1.00- Crude analysis — hazard ratio (95% Cl)2 0.26 (0.14 - 0.47)
2 ; _qu_:ﬁ‘_\_‘Convalescent plasma Multivariable analysis — hazard ratio (95% CI)® 0.30 (0.16 — 0.56)
3 ' : ! t - Propensity-score matching — hazard ratio (95% CI)* 0.40 (0.20 - 0.80)
3 0.751 _‘_‘j_*_‘—‘—ﬁ Subgroup requiring mechanical ventilation
g_ No convalescent plasma No. of events/no. of patients at risk (%) 105/227 (46.3%)
T Convalescent Plasma 8/45 (17.8%)
2 0.501 No Convalescent Plasma 97/182 (53.3%)
5 Crude analysis — hazard ratio (95% Cl)2 0.24 (0.16 — 0.49)
_i_’ 0.25. Multivariable analysis — hazard ratio (95% CI)® 0.23 (0.10 — 0.50)
© : Stratified Log Rank test: 0.0038 Propensity-score matching — hazard ratio (95% CI) 0.32(0.14-0.72)
(] aHazard ratio from bivariable model in all patients from the unmatched study cohort
®) 0.00- ®Hazard ratio form multivariable stratified Cox proportional-hazard model, with
’ y stratification by trimester of diagnosis with additional covariate adjustment
0 10 20 30 ¢Marginal hazard ratio from propensity-score matched sample, constructed using 1:1
Days nearest neighbor matching with calipers of width equal to 0.2 of the standard deviation
Number at risk of the distance measure.
‘g No cp1 143 128 109 79
@ CcP1143 137 129 108
0 10 20 30

Figure 1: Primary Outcome in the A) Overall Population and B) Propensity-Score

Matched Population

Thompson et al. JAMA Oncology 2021
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Monoclonal antibodies

AN=225 patients have received 1 or more doses of monoclonal
antibodies (bamlanivimab, bamlanivimab/etesevimab, or casirivimab/imdevimab)

N (%)
Initial Severity! N (%) No complications 142 (63%)

Mild 167 (74%) Hospitalized 81 (36%)

Moderate 49 (22%) » Required ICU 19 (8%)

Severe 9 (4%) R e ¢ intdbation 7 (3%)
Died within 30 days 7 (3%)

86
IMild: no hospitalization indicated; Moderate: hospitalization indicated; Severe: ICU indicated Unpublished data
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Limitations and Conclusions

AAlthough a large international effort, the CCC19 registry is an
observational cohort with all the usual biases:
A Ascertainment bias (e.g., incomplete reporting; predominance of AMCSs)
AUnmeasured confounding (e.g., SDOH not available in EHRS)

Alncomplete follow-up (although, 86% of patients not known to be
deceased have at least 30 days of follow-up)

ADespite these limitations, the CCC19 registry offers an
opportunity to learn about real-world outcomes for vulnerable
patients who have not typically been included in prospective
studies of COVID-19 interventions
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Slide 28 https://covid.cdc.gov/coviebata-tracker/#trends dailycases

Slide 29 https://covid.cdc.gov/coviedata-tracker

Slide 30 https://covid.cdc.gov/coviebdata-tracker/#covidnethospitalizationsvaccination

Slide 32 https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e3.htm

A COVIENET: CDC unpublished; VISION:
https://www.nejm.org/doi/10.1056/NEJMo0a2110362/https://www.cdc.gov/immwr/volumes/70/wr/imm7037e2.htm

A IVY: CDC unpublished data; SUPERN@WA://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htmNYS
https://www.cdc.gov/immwr/volumes/70/wr/mm7034el.htm

A HEROERECOVERItps://www.cdc.gov/mmwr/volumes/70/wr/mm7034e4.htm

Slide 3% https://doi.org/10.1093/cid/ciab438;

A https://lwww.gastrojournal.org/article/S0016085(21)0306&/pdf;

A https://doi.orq/10.1101/2021.07.08.21259776

Slide 35 https://doi.org/10.1101/2021.07.02.21259913

Slide 36 https://www.fda.gov/media/152161/downloadhttps://www.fda.gov/media/152953/download
https://www.fda.gov/media/152954/downloadhttps://www.cdc.gov/vaccines/acip/meetings/slided)21-10-20-21. html
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https://covid.cdc.gov/covid-data-tracker
https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalizations-vaccination
https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e3.htm
https://www.nejm.org/doi/10.1056/NEJMoa2110362/https:/www.cdc.gov/mmwr/volumes/70/wr/mm7037e2.htm
https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htmNYS
https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e1.htm
https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e4.htm
https://doi.org/10.1093/cid/ciab438;%C2%A0
https://www.gastrojournal.org/article/S0016-5085(21)03066-3/pd
https://doi.org/10.1101/2021.07.08.21259776
https://doi.org/10.1101/2021.07.02.21259913
https://www.fda.gov/media/152161/download
https://www.fda.gov/media/152953/download
https://www.fda.gov/media/152954/download
https://www.cdc.gov/vaccines/acip/meetings/slides-2021-10-20-21.html
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Slide 37- https://www.cdc.gov/vaccines/acip/meetings/downloads/slide§21-10-20-21/04-COVIRAtmar-508.pdf

Slide 38 https://www.fda.gov/media/152161/download

A https://www.fda.gov/media/152953/download

A https://www.fda.gov/media/152954/downloagd

A https://www.cdc.gov/vaccines/acip/meetings/slidez021-10-20-21 .html

Slide 40 https://www.cdc.gov/vaccines/covid 9/clinicatconsiderations/covidl 9-vaccinesus.html

Slide 47 https://www.cdc.gov/coronavirus/201$hcov/vaccines/fullywaccinatedguidance.html

Slide 48 https://www.cdc.gov/vaccines/covid 9/clinicatconsiderations/covidl 9-vaccinesus. html#Coadministration

Slide 49 https://www.cdc.gov/vaccines/covid 9/info-by-product/index.html

Slide 60 https://doi.org/10.1101/2021.10.02.21264267

Slide 61- https://nextstrain.org/ncov/europe?branchlLabel=none&f country=United%20Kingdom&Il=clock&m=div&r=division

Slide 66 https://investor.lilly.com/newsreleases/newseleasedetails/lillysneutralizingantibody-bamlanivimably-covb55prevented

Slide 76https://www.statista.com/statistics/1254271/ugotal-numberof-covid-casesby-age-group/

Slide 77 https://cccl19.orq/

Slide 85 https://doi.org/10.1001/jamaoncol.2021.1799
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https://www.fda.gov/media/152953/download
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https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidance.html
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https://www.cdc.gov/vaccines/covid-19/info-by-product/index.html
https://doi.org/10.1101/2021.10.02.21264267
https://nextstrain.org/ncov/europe?branchLabel=none&f_country=United%20Kingdom&l=clock&m=div&r=division
https://investor.lilly.com/news-releases/news-release-details/lillys-neutralizing-antibody-bamlanivimab-ly-cov555-prevented
https://www.statista.com/statistics/1254271/us-total-number-of-covid-cases-by-age-group/
https://ccc19.org/
https://doi.org/10.1001/jamaoncol.2021.1799
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FOR WHOM?
- Clinicians who have questions about the clinical
management of COVAIO

WHAT?
- Calls from clinicians will be triaged by CDC to a grou gt =8
IDSA volunteer clinicians for pe@r-peer support

HOW?

- Clinicians may call the main CDC information line at 8G
CDGNFO (80232-4636)

- To submit your question in writing, go to
www.cdc.gov/cdanfo and click on Contact Form

I D S A cdc.gov/coronavirus

Infectious Diseases Society of America




Continue the
conversation on Twitter

@RealTimeCOVID19
#RealTimeCOVID19

We want to hear from you!
Please complete the posall survey

Next Call:
Saturday, Nov. 6th

A recording of this call will be posted at
www.ldsociety.org/cliniciancalls

-- library of all past calls now available

Contact Us:

Dana Wollinsdwollins@idsociety.ong
Deirdre Lewisdlewis@idsociety.org
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