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For Immediate Release

DATA ON 53 PATIENTS TREATED WITH INVESTIGATIONAL ANTIVIRAL
REMDESIVIR THROUGH THE COMPASSIONATE USE PROGRAM PUBLISHED IN
NEW ENGLAND JOURNAL OF MEDICINE

-- Remdesivir treatment resulted in clinical improvement in 68 percent of patients
in this limited data set --

Foster City, Calif., April 10, 2020- Gilead Sciences, Inc. (Nasdag: GILD} today announced results from
a cohort analysis of 53 patients hospitalized with severe complications of COVID-19 whe were treated with
the investigational antiviral remdesivir on an individual compassionate use basis. The majority of patients
in this international cohort demonstrated clinical improvement and no new safety signals were identified
with remdesivir treatment. Compassionate use data have limitations and multiple Phase 3 studies are
ongoing to determine the safety and efficacy of remdesivir for the treatment of COVID-19, The detailed
results of this analysis were published today in The New England Joumal of Medicine.

Remdesivir is not yet licensed or approved anywhere globally and has not been demonstrated to be safe or
effective for the treatment of COVID-19.

Nearly two thirds of patients (64 percent, n=34/33) in this cohort were on mechanical ventilation at baseline,
including four patients also on extracorporeal membrane oxygenation (ECMO). Treatment with remdesivir
resulted in an improvement in oxygen support class for 68 percent of patients (n=36/53) over a median
follow-up of 18 days from the first dose of remdesivir. More than half of patients on mechanical ventilation
were extubated (57 percent, n=17/30) and nearly half of all patients (47 percent, n=25/53) were discharged
from the hospital following treatment with remdesivir. After 28 days of follow-up, the cumulative incidence
of clinical improvement, defined as discharge from the hospital and/or at least a two-point improvement
from baseline on a predefined six-point scale, was 84 percent according to Kaplan-Meier analysis. Clinical
improvement was less frequent among patients on invasive ventilation versus noninvasive ventilation (HR:
0.33 [95 percent CI 0.16, 0.68]) and among putients at least 70 years of age (HR vs < 50 years: 0.29 [95
percent CI 0.11, 0.74]). Compassionate use data have limitations due to the small size of the cohort, the
relatively short duration of follow-up, potential missing data due to the nature of the program and lack of a
randomized control group.

“Curmrently there is no proven treatrment for COVID-19. We cannot draw definitive conclusions from these
data, but the observations from this group of hospitatized patients who received remdesivir are hopeful,”
said Jonathan D. Grein, MD, Director of Hospital Epidemiology, Cedars-Sinai Medical Center, Los
Angeles, and lead author of the journal article. “We look forward to the results of controlled clinical trials
to potentially validate these {indings.”
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The overall mortality rate in this cohort was 13 percent (n=7/33). The mortality rate was higher in the
subgroup of patients on invasive ventilation (18 percent, n=6/34), compared with patients on noninvasive
oxygen support (5 percent, n=1/19). Factors associated with an increased risk of mortality included age
greater than 70 years (HR vs < 70 years: 11.34 [95% CI 1.36, 94.17]} and higher baseline serum creatinine
levels (HR per mg/dL: 1.91 [95% CI 1.22, 2.99]}, indicating reduced kidney function.

Mild to moderate liver enzyme (ALT and/or AST) elevations (23 percent, n=12/53) were observed in this
cohort. No new safety signals were detected during short-term remdesivir therapy.

Given the limitations of this data set and analysis, data from ongoing, randomized clinical studies of
remdesivir are needed to provide a scientifically robust understanding of the clinical impact of remdesivir
treatment.

“While the outcomes observed in this compassionate use analysis are encouraging, the data are limited,”
said Merdad Parsey, MD, PhD, Chief Medical Officer, Gilead Sciences. “Gilead has multiple clinical trials
underway for remdesivir with initial data expected in the coming weeks. Our goal is to add to the growing
body of evidence as quickly as possible to more fully evaluate the potential of remdesivir and, if appropriate,
support broader use of this investigational drug.”

Gilead is conducting two Phase 3 clinical trials of remdesivir, the SIMPLE studies, in countries with high
prevalence of COVID-19. Data from the SIMPLE study in patients with severe disease are expected this
month, followed by data from the SIMPLE study in patients with moderate disease in May. In addition,
Gilead is supporting multiple clinical trials led by other organizations, including two studies conducted in
Hubei Province, China. Gilead has been informed that the study in China in patients with severe disease
was terminated early due to low enrollment; the company awaits the publication of these data to enable an
in-depth review of the results. The study in China in patients with mild-to-moderate disease is ongoing. A
global study of remdesivir led by NIAID continues to enroll patients and data from this study are anticipated
in May. Finally, additional studies of remdesivir and other investigational treatments for COVID-19, based
on a master protocol by the World Health Organization, have also begun to enroll patients in countries
around the world,

About the Compassionate Use Cohort Analysis

Since January 25, 2020, Gilead has been providing emergency access to remdesivir for qualifying patients
with severe complications of COVID-19 who are unable to enroll in ongoing clinical trials. More than 1,800
patients have been treated with remdesivir through individual compassionate use protocols.

This cohort evaluated data from 53 patients in the United States, Europe, Canada and Japan who received
at least one dose of remdesivir on or before March 7, 2020, through Gilead’s compassionate use program.
All patients were hospitalized with severe acute respiratory coronavirus 2 (SARS-CoV-2) infection and
either an oxygen saturation of 94 percent or less, or a need for oxygen. The median duration of symptoms
before initiation of remdesivir was 12 days. The majority of patients (75 percent) were men over the age of
60 years with coruorbid conditions, including hypertension, diabetes, hyperlipidemia and asthma.
Combined, all three of these factors have been associated with adverse outcomes of COVID-19.

The planned treatment was a 10-day course of remdesivir, consisting of a 200 mg loading dose administered
intravenously on day 1, followed by 100 mg daily for the remaining nine treatment days. Of the 53 patients
included in the analysis, 75 percent received the full 10-day course of remdesivir, 19 percent received 5-9
days of treatment, and 6 percent received fewer than 5 days of treatment. Follow-up continued through 28
days after initiation of remdesivir treatment. Four patients discontinued remdesivir prematurely, one due to
worsening of pre-existing renal failure, one due to multiple organ failure and two due to elevated liver
enzymes, including one patient with a maculopapular rash.
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There were no prespecitied endpoints for this program. As part of the analysis, rates of key clinical events
were quantified, including change in oxygen support requirements, hospital discharge, reported adverse
events leading to discontinuation of remdesivir treatinent, and mortality. In addition, the analysis evaluated
the proportion of patients with clinical improvement, defined as live discharge from the hospital and/or a
clinical improvement of at least two points from baseline on a six-point scale reflecting hospitalization and
oxygen support status, as recommended by the World Health Organization R&D Blueprint Group.

About Remdesivir

Remdesivir is an investigational nucleotide analog with hroad-spectrum antiviral activity both i vifre and
in vive in animal models against multiple emerging viral pathogens, including Ebola, Marburg, MERS and
SARS. in vitro testing conducted by Gilead has demonstrated that remdesivir is active against the virus that
canses COVID-19. The safety and efficacy of remdesivir to treat COVID-19 are being evaluated in multiple
ongoing Phase 2 and 3 clinical trials. Initial clinical trial data are expected in mid-April.

About Gilead Sciences

Gilead Sciences, Inc. is a research-based biopharmaceutical company that discovers. develops and
commercializes innovative medicines in areas of unmel medical need. The company strives to transform
and simplify care for people with life-threatening illnesses around the world. Gilead has operations in more
than 35 countries worldwide, with headquarters in Foster City, California.

For more information on Gilead’s response to the coronavirus outbreak please visit the company’s
dedicated page: htips://www.gilead.com/purpose/advancing-global-health/covid-19.

Forward Looking Statement

This press release includes forward-looking statements, within the meaning of the Private Securities
Litigation Reform Act of 19935 that are subject to risks, uncertainties and other factors. Remdesivir is an
investigational agent that has not been licensed or approved anywhere globally, and it has not been
demonstrated to be safe or effective for any use, including for the treatment ol COVID-19. There is the
possibility of unfavorable results from clinical trials involving remdesivir and the possibility that Gilead
may be unable to complete one or more of such trials in the currently anticipated timelines or at all. Further,
it is possible that Gilead may make a strategic decision to discontinue development of remdesivir or that
FDA and other reculatory agencies may not approve remdesivir, and any marketing approvals, if granied,
may have significant limitations on its us. As a result, remdesivir may never be successfully
commercialized. All statements other than statements of historical fact are statements that could be deemed
forward-looking statements. These risks, uncertainties and other factors could cause actual results to differ
materially from those referred to in the forward-looking statements. The reader 1s cautioned not to rely on
these forward-looking statements. These and other risks are described in detail in Gilead’s Annual Report
on Form 10-K for the year ended December 31, 2019, as filed with the U.S, Securities and Exchange
Commission. All forward-looking statements are based on information currently available to Gilead, and
Gilead assumes no obligation to update any such forward-looking statements.

#HHH

For more information abour Gilead, please visit the company s website at www.gilead.com, follow Gilead
on Twitter (@GileadSciences) or call Gilead Public Affairs ar 1-800-GILEAD-5 ar 1-650-574-3000.
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Disbrow, Gary (OS/ASPR/BARDA) </0=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CF09-DISBROW, GA>

Blatner, Gretta (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
To: (FYDIBOHF23SPDLT)/cn=Recipients/cn=623cb123¢2324236b1db6fb9153e0bbf-Blatner, Gr
<Gretta.Blatner@hhs.gov>

Subject: RE: NON-PHARMACEUTICAL PRODUCTS NEEDED TG COMBAT HEALTH SECURITY THREATS
Date: 2020/06/25 16:48:33
Priority: Normal

From:

Type: Note

Thanks, Gretta.

Gary

Gary L. Disbrow Ph.D.
Deputy Assistant Secretary

Direetor, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G
Washington, D.C. 20201

Office: 202-260-0899
Mobile; [t=vies
Fax: 202-205-0873
email: Gary.Disbrow@HHS.gov

Legally Privileged - This e-mail transmission and any documents attached to it may contain information
that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you have received this transmission in error, please
immediately notify the sender and destroy the original transmissian, attachments, and destroy ony hord
copies.

Note to contractors: nothing in this e-mail is intended to constitute controctual direction or to impact
cast, price, or schedule contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer
for direction

From: Blatner, Gretta (OS/ASPR/BARDA) <Gretta.Blatner@hhs.gov>

Sent: Thursday, June 25, 2020 4:24 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>

Subject: FW: NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS

Hi Gary,


mailto:Gary.Disbrow@hhs.gov
mailto:Gretta.Blatner@hhs.gov
mailto:Gary.Disbrow@HHS.gov
mailto:Biatner@hhs.gov

You have received this email and corresponding letter and information from RAAS Nutritionals through
Congressman Garcia’s Office. | will ensure this information is sent to the CoronaWatch team. | have
drafted a letter from you to the Congressman. Please feel free to edit and sign.

Thanks
g

From: Oxner, Julie (OS/ASPR/OEA) <Julie.Oxner@hhs.gov>

Sent: Thursday, June 25, 2020 8:40 AM

To: Blatner, Gretta (OS/ASPR/BARDA) <Gretta.Blatner@hhs.gov>

Cc: Rybak, Bailey (OS/ASPR/OEA) <Bailey.Rybak@hhs.gov>

Subject: FW: NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS

Good morning,

Just an FYI, the staffer asked that | send these documents so | am &) | asked if they wanted a status
update and am waiting for the response.

lulie

From: Morales, John {i- /="

Sent: Wednesday, June 24, 2020 6:34 PM

To: Oxner, Julie (O5/ASPR/OEA) <Julie.Oxner@hhs.gov>

Subject: FW: NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS

Hi lulie,

Cristi Schwarcz from CDC pointed me your direction on an earlier email and | have a similar question to
one | had then.

| work for Congressman Garcia out here in CA-25™ district and we have a constituent with a nutritiona!
supplement company {not sure of its size) that wants to get some of his application materials brought to
the attention of Dr. Disbrow who made a recent comment about also searching for non-pharmaceutical
remedies to COVID.

Please see his email and attachments below. He has already used the standard BARDA portal previously
and felt that didn’t go anywhere.

Let me know if | should direct this to someone else.
Thank you for your assistance.

Best Regards,

John Morales

Deputy District Director

Office of Congressman Mike Garcia (CA-25)

23734 Valencia Blvd, Ste 206, Santa Clarita, CA 91355
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{661) 568-4857 ()

From: Kieu Hoang <kieuhoang@raascorp.com>

Sent: Tuesday, June 16, 2020 4:45 PM

To: TechWatchinbox@hhs.gov

Cc: Sergio Gor {5177, B ] Mike Garcia <=—c ; b: Morales, John
<hie >; Costantini, Danielle = =" b: Robert
Blackmon Patent Lawyer <rnb@blackmonlaw.com>; lan Scally <ianscally@raascorp.com>; Milstein, Judit
<Judit.Milstein@fda.hhs.gov>; Gordon, Jennifer (NIH/NIAID) [E] <jennifer.gordon2@nih.gov>;
melinda.tibbals@nih.gov; ann.eakin@nih.gov; kraffta@niaid.nih.gov; CDCExecSec@cdc.gov; COVID19-
productdevelopment <covid19-productdevelopment@fda.hhs.gov>; industry.biologics@fda.hhs.gov;
bmulach@niaid.nih.gov; hoppdc@mail.nih.gov; Daria.Taydakova@cdph.ca.gov

Subject: NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS

Dear Dr. lchn Tegeris,
BARDA TechWatch Program Lead / nCoV MCM Task Force

As you may recall, tan Scally, my assistant, and myself have tried to contact several different agencies of
the US government including CDC which contacted me after receiving a letter from Senator Dr. Rand
Paul on February 23rd, 2020. At that time in USA we had only 15 cases of COVID-19 and not a single
American had died. CDC has referred me to NIAID which signed an agreement to conduct non clinical
studies, but the problem NIAID was not able to test an extract from grapes, soy and rice. NIAID can only
test the compounds. Dr. Jennifer Gordon informed us that we must get FDA approval and finally we
ended up with Judit Milstein Chief, Project Management Staff, Division of Regulatory Operations for
Specialty Medicine, FDA who told us according to the law it is a drug and encouraged us to apply for all
the procedures to comply with drug regulations.

| have learned today that another spike in Wuhan with hundreds of people infected with COVID-19. In
order to face the very critical pandemic like COVID-19, | have asked Senator Dr. Rand Paul, Congressman
Mike Garcia and Congressman Tom McClintock to help to present my letter to Dr. Gary L. Disbrow, PhD
who allow NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS.

| was so happy when on March 12th, 2020 BARDA TechWatch Program Lead / nCoV MCM Task Force
allowed a half an hour presentation but was so disappointed later on by the same agency informing us
our products are not relevant to the immediate needs of the USG COVID-19 response. Therefore, we
were not awarded a scheduled meeting.

| am grateful for what BARDA has done for our country, millions of ventilators, COVID-19 test kits, drugs
just Remdesivir and hydroxychioroguine, steroid drug dexamethasone and 32 vaccine candidates. My
question to BARDA is, can these drugs and vaccines reduce the viral load in a COVID-19 patient from 1.1
billion down to non-detected just like our food functional dietary supplements?

| beg you please, in order to rescue the United States and the world, | urge please allow us to have a
presentation and help to test our products. Not only for the COVID-19 but also for other 92 kinds of
viruses and bacteria including non-specified viruses and bacteria, along with the disease underlying with
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COVID-19 patients like diabetes, hypercholesterolemia, atherosclerosis, chronic kidney disease, hepatitis
B and hepatitis C.

Thank you for your utmost attention to this request.










With thanks and best regards,

Kieu Hoang
Chairman &CEQ

RAAS Nutritionals, LLC

3615 Old Conejo

Thousand Oaks, CA 91320
https://protect2.fireeye.com/url?k=ae002c3f-f2540514-ae001d00-0cc47ab6d17cc-
761a1a1c90cdOf63&u=http://www.raasnutritionals.com/

Tel: (818) 991-6117

Fax: (818) 991-1870

Kieu Hoang Winery, LLC
1285 Dealy Lane
Napa, CA 94559


https://ionals.com
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https://protect2.fireeye.com/url?k=4b0b8de3-175fa4c8-4b0bbcdc-0cc47a6d1 7cc-
49de26dd86f78a8e&u=http://www.kieuhoangwinery.com/

Rare Antibody Antigen Supply, Inc.

3615 Old Conejo Rd

Thousand Oaks, CA 91320
https://protect2.fireeye.com/url?k=de1499f4-8240b0df-de14a8cb-0Occ47abd17cc-
e0ebcab5602bd5dc&u=http://www.raascorp.com/

This message, along with any attachments, may contain confidential
information.

If you are not the intended recipient of this e-mail, please notify us
immediately by reply email and then delete this message from your system.
Please do not copy it or use it for any purposes, ar disclose its contents to
any other person. Thank you for your cooperation.

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CF09-DISBROW, GA>

Blatner, Gretta (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
Recipient: (FYDIBOHF235PDLT)/cn=Recipients/cn=623cb123c2324236b1db6fb9153e0bbf-Blatner, Gr
<Gretta,Blatner@hhs.gov>

Sent Date: 2020/06/25 16:48:32
Delivered Date: 2020/06/25 16:48:33

Sender:
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Team,

From:

To:

ccC:

Subject:
Date:
Priority:
Type:

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC625CF09-DISBROW, GA>

Ventura, Christy (OS/ASPR/BARDA) (CTR) fo=Exchangelabsfou=Exchange Administrative Group
(FYDIBOMF23SPDLT)/cn=Recipients/cn=9bb549cacad64329823ca3cf77654a06-Ventura, Ch
<Christy. Ventura@hhs.gov>

Houchens, Christopher (0S/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=7ac94a574bd04528b7c91bbd61893975-Houchens, C
<Christopher.Houchens@hhs.gov>;

Boucher, David (OS/ASPR/BARDA) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=41293945651d475fa0413062a819aac5-Boucher, Da
<David.Boucher@hhs.gov>;

Blatner, Gretta (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=623cb123c2324236b1db6fb9153e0bbf-Blatner, Gr
<Gretta.Blatner@hhs.gov>

RE: MCM Task Force opinion: FOR YOUR REVIEW
2020/04/30 16:25:08

Normal

Note

We cannot commit to a timeline for vaccine availability.

Gary

Gary L. Disbrow Ph.D.
Deputy Assistant Secretary

Director, Medical Countermeasure Programs

Biomedical Advanced Research and Development Authority

BARDA

Asgsistant Secretary for Preparedness and Response ASPR

Department of Health and Human Services
330 Independence Avenue, S.W. Room 640 G
Washington, D.C, 20201
Office: 202-260-0899
Mobile:[h\V/RY |
Fax: 202-205-0873
email: Gary.Disbrow@HHS .gov

Legoliy Privileged - This e-mail transmission and ony documents attached to it may contain information
that is legolly privileged. If you ore not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you have received this tronsmission in error, please
immediately notify the sender and destroy the original tronsmission, attachments, and destroy any hard

copies.
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Note to cantroctors: nothing in this e-mail is intended to constitute contractuol direction or to impact
cost, price, or schedule contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer for
direction

From: Ventura, Christy (OS/ASPR/BARDA) {CTR) <Christy.Ventura@hhs,gov>

Sent: Thursday, April 30, 2020 3:31 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>

Cc: Houchens, Christopher (OS/ASPR/BARDA) <Christopher.Houchens@hhs.gov>; Boucher, David
(OS/ASPR/BARDA} <David.Boucher@hhs.gov>; Blatner, Gretta (OS/ASPR/BARDA)
<Gretta.Blatner@hhs.gov>

Subject: MCM Task Force opinion: FOR YOUR REVIEW

Gary,

We received a request through FEMA from CISA to provide the “best estimated timeframe for
broadly available antivirals and vaccines". The following response has been compiled with input
from the MCM Task Force Agency Leads. Will you please review and provide
comments/concurrence?

Yeil ey
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Thank you,
Christy

FOUQ

Christy L. Ventura, Ph.D.

Tunnell Government Services

Executive Secretary, SARS-CoV-2 Medical Countermeasures Task Force
Project Manager, CBRN/BARDA/ASPR/HHS

O’'Neill 23L05

Office: 202-730-8643

Cell:{(b)(6)

Disbrow, Gary {OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF235PDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBBASF8FACG29CF09-DISBROW, GA>

Ventura, Christy (OS/ASPR/BARDA) (CTR) fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9bb949caca464329823ca3cf77654a06-Ventura, Ch
<Christy.Ventura@hhs.gov>;

Houchens, Christopher (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7ac94a574bd04528b7¢91bbd61893975-Houchens, C
<Christopher.Houchens@hhs.gov>;

Boucher, David (O5/ASPR/BARDA) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=41293945651d475fa0413062a819aac5-Boucher, Da
<David.Boucher@hhs.gov>;

Blatner, Gretta (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235SPDLT)/cn=Recipients/cn=623cb123¢2324236b1db6fb9153e0bbf-Blatner, Gr
<Gretta.Blatner@hhs.gov>

Sent Date: 2020/04/30 16:25:08

Sender:

Recipient:
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We received a request through FEMA from CISA to provide the "best estimated timeframe for
broadly available antivirals and vaccines”. The following response has been compiled with input
from the MCM Task Force Agency Leads. Will you please review and provide
comments/concurrence?

(L3
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commitments to date
|

Back-up: BARDA fundin

—@Q

Data as of 6/5; validation in progress

=) ~ ©
c w— e
T el B
5 , © 'E {y1] @ @ L
Amount‘eg-g 5-g|<£-§ o |
Company ($M's) | h2s5 as | =% | O ' Notes on activities & funding to-date Looking ahead
! |« Screening, pre-clinical & phase 10of mAb (b)(3)42 US.C § 247d-Bb(d)
Regeneront 85.9 | v v cocktail
« Start-up costs for human studies
-D .
EMl ActraZeneca 237 | J » Phase 1 study of individual mAb candidates
SAB ; +  Clin. dev. of polyclonal HIG derived from
A ; 9.4 v ;
Biotherapeutics? | vaccinated cows
Mavo. ABC ‘ » Plasma collection and transfusion
©) £ \ 73.2 v v »  $49M for EAP (Mayo), $24.2M/0.75M for ABC /
= ARC™ ¢
T | . ARC plasma collection
Cﬁ T
© " ' « Funding being used to facilitate plasma collection « Current funding allocation also intended to
% Emergernt o ; v v support clinical trials (conducted by NIAID)
% .
a Grifolst 127 | v v + Funding being used to facilitate plasma cellection « Current funding allocation also intended to
: support clinical trials (conducted by NIAID)
P T—— 477 i »  $251M for phase 2/3 study of Tocilizumab « No additional funding anticipated for Tocilizumab
= : | [} $22.6M for phase 2 of MSTT1041A/UTTR1147A
Regeneronf 16.4 : '« Phase 2/ 3 study of Sarilumab (b)(3).42 US.C. § 247a-Eb(d)
£ © [T——— 148.4 ‘ o | . Com?ound library screening i » Allocated funding will sqppoﬂ cllrlncal .trlal of
< S | | « |dentified ltraconazole as lead candidate Itraconazole & other candidates (as identified)
- Phlowt 360 : v + PPP to repatriate MFG of raw materials & APIs « Allocated funding to support MFG of generics
)
5 Alchawt 29 ‘ d + RCT to evaluate I'!ydroxychloroqume, standard « Enrcliment was paused when Remdesivir obtained
. of care & Fomatadine EUA

1. ABC = America's Blood Centers, ARC = American Red Cross
T Award made prior to OWS
Note Additional 4-5M funding for misc
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Courses cf Acticn ({(COAs) to Increase the Availability and Access
to Remdesiwvir for Trials and Potential Treatment of COVID-19

Objective: Secure Remdesivir te treat COVID-19% cases in the United
States

Background: Femdesivir is an investigaticnal, broad-spectrum
antiviral developed by Gilead Science Inc. {(Gilead), and is
currently in clinical trials for COVID-19 in the United States and
China. The drug iz finizhed {(final proauct) in the Unitea States,
however, its active pharmaceutical ingredients {AFPI) are made in
Canada with many ingredients from China. BRemdesivir is not yet
approved anywhere globally. See Tab A for more backgrouna
information on Remdesivir,

Courses of Action (COAs) for national level policy

Policy opticns include:

s COA 1: Secure existing supply of Remdesivir and its API in
the United States; and

s COA 2: Wait to stockpile Remdesivir and its API until results
of clinical trials are available.

Recommend COAs 1; Do Mot Recommend COA 2

COAs :

{1} Secure existing supply of Remdesivir or its API, or boeth,
within the United States before clinical trials show that the
drug is safe and effective.

Pobential Actions

= HHS accepts Gilead coffered donation of 7,500 treatment
courses (TCs) of Remdesivir {(final preduct) from Gilead.

¢ HHS negotiates the rapid, scle-source procurement of entire
domestic supply of Bemdesivir and its API.

¢ If negotiations with Gilead are nct successful:

o HHS issues a rated order or contract for Remdesivir or an
allocatbticn crder under the Defense Productlon Act {(DPA)
of 1950 {as amended), tc include the entire dcmestic
supply of finished preoduct and API,

¢ If necessary, HHS procures services to produce finished
product from API for the American public.

o Use International Emergency Eccnomic Powers Act (IEEFPA)
Lo restrict expeort of existing U.5. supply of Remdesivir
1
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and API. This would be a novel use of IEEFA and further
aszezsment iz neaded.

PEOs & CUNs
d. PRO: Demonstrate leadership
o, CONs:

o Unknown safaty and effectiveness: Remdesivir not
demonstrated safe or effective against COVID-19

Unknown medical risk: Previcus trial data show toxicities
wnich may limit use for those with underlying liver or
kidney disease

[

> Risk of excessive cost: Une estimate is §2,200 per TICs,
for total of £1%4 million for 70,000 TCs or %5 kg of APRI
{tobal amount currently in United States}; potential
additional cocst to convert APL to finished product

o Rigk of legal challenge: Limited case law on uging
allocation (DEA) authoribies for this purpose

o nintended Conseguences with Gilead: Using DPA or other
acliong could lead the company to not bring APT ints the
United 3tates and simply send it to China

o Folitlcal ramifications: Polential nacklash from World
Health Organization arnd other countries with z high
incidence of dizease

2 Trade ramifications: United 5tates iz net importer of
pharmacentical and modical supplices, incleding the materials
used to make those supolies

Wzit tc stcockpile Remdesivir and its API until Remdesivir is
proven safe and effecrtiwve L[hrough clinical trials that are
underway .

Potential Action

¢ Monikor clinical trialsz for drug effectiveness
PROs & CONs

a. Pals:

o Cost savings: No need te buy Remdesivir or its API, until
Remdesivir is proven safe and effective.

o Will know medical risk of using Remdesivir.
b. COMNg:
w Product pancity: Others czoula purchase entire supply

o foreign reliance: Determination of effectivensss could
depend on China =zharing results of the clinical trial in
a timely mannar

2
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TAB A

Background Information on Remdesivir

Drug information: Remdesivir, developed by the U.5. company Gilead
Science Inc. {Gilead), is an investigaticnal broad-spectrum
antiviral being developed to treat multiple viral pathogens
including Ebcla, Marburg, MERS and SARE. Remdesivir is currently
in clinical trials for COVID-19 in the United States and China.
Bemdesivir 1s nob yeb approved anywhere glcbhbally and has only
early clinical data against Ebcla and pre-clinical data against
SARS and MERS,

Remdesivir supply chain: Gilead imports many of Remdesivir’s raw
materials from China to synthesize active pharmaceutical
ingredients {(API}. Gilead synthesizes those ingredientsz into API
at their facility in Alberta, Canada. Gilead ships the API to the
United States for final formulaticn. Gilead has recently informed
Health and Human Services (HHS) that it is establishing final
formulation and filling capabilities in China, which could
increase drug availability in China.

Existing stock of Remdesivir: There are ~5,000 treatment cocurses
{ICs) in the United States. As of January 28, there were 135 kg cf
API in Canada that would yield ~9%0,000 TCs of finished product. On
March 2, 2020, Gilead informed HHS that 95 kg of API was shipped
Lo the United States for finishing, and ~12 kg of API was shipped
Lo China--where Gilead is establishing product-finishing
facilities. Of the original 135 kg of API, 28 kg (~70,000 TCs
eguivalents) remains in Canada. Gilead is planning te use the 95
kg of API in the Unitea States to increase the amcount of finished
prcduct by ~70,000 TCs by end cf June 2020. The company is
manufacturing additional material and examining ways Lo expand
glebal stocks of beoth API ana final drug proauct.
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Committee on Health, Education, Labor and Pensions
Questions for the Record
Hearing; Shark Tank; New Tests for COVID-19
May 7', 2020
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COVID-19 MEDICAL COUNTERMEASURE
UPDATE
FOCUS ON THERAPEUTICS AND VACCINES

XXX XX, 2020
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SARS-CoV-2 Medical
Countermeasures
Task Force

Align MCM and
prioritize development
across interagency
partners to avoid
duplication of effort,

identify opportunities
for synergy, and fill
potential gaps

Saving Lives. Protecting Americans.



Agency-Wide Engagement with Developers

Industry and
Congressional
Engagements

Industry
Call

Funding

Announcement
(14 NIH/NIAID Funding
Opportunities; FDA BAA,
BARDA EZ BAA and
BAA)
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COVID-19 Market Research Portal Submissions

2020-04-21 071808

BARDA COVID-19 Submissions Report - Overview

Last Refreshed

" Totl Market Research BAA EZ-BAA 7
Submissions Submissions Submissions | Submissions Market Research | Total | Dx | Tx | Vx |Other| |
2749 | 2402 U6 | 241 |[. Zockss

| o ' _

- M el TechWatch Held 224| 87| 59| 37 41| |

Type Weekly Submissions | ["FarhiAlatrl - [ . ' 4
# Therapeutic

- : - | 4 i i ! |
o All Contacts 2402| 545| 838 230| 789 |
®Vaccine 3 533 . !

L . o

£ _ ) A ™

TRL by Type @ Diagnostic ®Cther ® Therapeutic ®Vaccine Submissions: ® Day Total ® Cumulative Total
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n
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COVID-19 MEDICAL COUNTERMEASURE DEVELOPMENT
STRATEGY

ACCELERATE DEVELOPMENT

 Platform technologies
‘h' » Repurpose licensed products
ml  Parallel, not sequential, activities
I WL

MITIGAGE RISK

» Multiple technologies

» Multiple targets

* Redundancy

DOMESTIC MANUFACTURING
» Scale Up & Scale Out

* Raw materials and supply chains

* Leverage existing facilities

Saving Lives. Protecting Americans.



Emergency Vaccine & Drug Development

BARDA/NIH

NIH, CDC, BARDA & DoD |

Advanced Manufacturing

Project Bioshield/SNS/CDC

DA/BLA
Product &
Delivery _

L

z o8 °

5 Yel e ° -

m ']l

= 'l'.h g, : o - “Licensed
- e I a®: 8 : : :® . 4L Product
& .".c ‘0 : : S T e :

> : : : ’

8 |ae8e £ 8 % i

o .... @ ° e (&“
4 : :

m .

- All of Government
and Private Sector
Approach

StrongPartnerships Among
FDA, CDC, NIH, BARDA, MCM TF and Industry

' Emergency Time Scale

TIME
PIPELINE

Saving Lives. Protecting Americans.




Therapeutics Development

TARGET  TARGET

~ THE HOST | THE VIRUS

FDA-approved therapeutics e.g., inhibitors of viral e.g., 2019-CoV specific
licensed for other indications activation, host pathway monoclonal antibodies, small
* Ready for immediate modulators molecule antivirals, and

clinical testing immunoglobulins

LLeverage existing infrastructure for rapid MCM generation and production through
partnerships (contracts and OTA) including other USG agencies

Saving Lives. Protecting Americans.



Repurposed Therapeutics

SCREEN

Thousands of compounds Allows rapid advancement to Utilize existing facilities for
currently being screened-low  ¢jinjcal trials (i.e. IL-6 monoclonal production;
cost/high impact antibody trial started 2-weeks after Expand capacity through
Many candidates identified and identification) partnerships with large

undergoing clinical evaluation pharmaceutical partners

BARDA seeking to leverage existing infrastructure for rapid clinical trial initiation

Saving Lives. Protecting Americans.




NIR
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Pan-CoV mAb

USG-Supported SARS-CoV-2 Therapeutics
p  PeCinca ]

["AbLellera %.

e
Anti nCoV

AL

American
Red Cross

YAMUSEEILL ) LR VEALETY

In negotiations

Anti nCoV

GRIFOLS

Convalescent

( REGENERON

Anti-nCoV mi

Pr— = |

[7) GILEAD
Remdesivir
Nucleoside

analog

Pre-Clinical m Phase 2/3

RIDGEBACKBIO

EIDD2801
Nucleoside
... analog

GRIFOLS

Hyperimmune

Saving Lives. Protecting Americans.
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Galidesivir
Nucleoside
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Product Type

Therapeutic

Tafge_t )

Current

Number of

Product AYER L P
(Developer) Prfary Endpolol ‘Enrollment Enroliment Sites
(E:S;;S;\:L bAilied) Sis aspessedl atliny 700 Confidential 69 NIAID
SE e 15 using 8-point ordinal scale
Baricitinib (Lilly)
R Phase 2: Time to resolution of
fever for 48h Phase 3: Time to 2 ;
(Reg:ggic;n & improvement (2 points) using 7- 400 Confidential 53 BARDA
point ordinal scale
Tocilizumab o
Clinical status assessed at Day :
(Genentech & 28 using 7-point ordinal scale 330 Confidential 52 BARDA
Roche)
Hydroxy- B
4 Clinical status assessed at Day . !
chlorogume 15 using 7-point ordinal scale 510 Confidential 45 NHLBI
(Multiple)
Galidesivir Safety, viral load reduction,
(BioCryst) improvement in signs and 66 Enrelling 1 NIAID
o symptoms, moriality
chiowoqume + | Clinical status assessed at Day 1170 Confidential 111 BARDA
famo(tiidine 15 using 7-point ordinal scale

Saving Lives. Protecting Americans.




Active USG-sponsored Clinical Trials

Product

Product

Primary Endpoint

Target

Current

Number of

UsSG

Type

(Developer)

Safety & Immunogenicity at
25ug, 100pg & 250ug;

Enroliment

Enrollment

Sites

Sponsor

r?ﬁ:?é:i;a 3 age groups: 105 Confidential 3 NIAID
18-55 (15/dose)
Uspsine 56-70 and 71+ (10/dose)
. Safety & Immunogenicity at 1
”?IS;?OO)U mg and 2 mg, administered 40 Enrolling 2 DoD
days 0, 28
Natural history: epi, lab,
n/a biomarker carrelates with N/A Confidential 5 DeD
clinical outcomes
Natural
History Retrospective and
prospective study of
n/a hospitalized COVID-19 pts to 3000 TBD 20-40 NHLBI

collect clinical, biclogical,
and imaging data

Saving Lives. Protecting Americans.




Vaccine Development

Proven N Production

Platform . Scalability

e.g., mRNA based vaccines e.g., viral vectors with e.g., Existing or readily e.g., novel platforms,

that allow rapid early demonstrated safety and amenable to large scale delivery approaches,
development efficacy manufacturing, including or new thinking to
experienced workforce transform the field

LLeverage existing infrastructure for rapid MCM generation and production through
partnerships (contracts and OTA) including other USG agencies

Saving Lives. Protecting Americans.




SARS-CoV-Z Vaccine Landscape
m

g T e VWRAR F, Jﬁ-
N DR QUL m MIGAL AdVaccines
; Subunit jn_ Oral
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Advaccine

1
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A Accelerate a

Development

——— ~ g el

Rapid Vaccine
Platform Approaches
* Nucleic Acid

* Vectors
« Recombinant protein

Repurpose Licensed
Products
= Viral Vector

* Recombinant Protein

Parallel Activities

clinical development

« Overlapping clinical trials
= Scale up in parallel with

Vaccine Approach

Mitigate
Risk

- -

Multiple Platforms
« Address potential yield risks
+ Address potential dose risk

Multiple Presentations

(recombinant, vector, etc.)

= Disease enhancement
mitigation

« Alternative routes of delivery

Redundancy

* Take multiple products through
large scale clinical trials

* Multiple manufacturing facilities
for each product

Saving Lives. Protecting Americans.

- Domestic a

Manufacturing

—— - 2

Scale Up & Scale Out

« Validate large scale process
(i.e. larger tanks)

* Technology transfer to mecre
facilities

* Increase fill/finish capacity

Raw Materials Supply
Chains

+ Remove bottlenecks
» Establish stockpiles

Leverage Existing

Facilities

= Facilities of large
pharma partners

¢« CMQOs




Two Parallel Tracks

* Push forward with the 4-5 technologies that were identified by
the MCM Task force based on previous data with SARS or
MERS-CoV, clinical exposure data for another infectious
disease or scalability, well established manufacturing process

* Initiate screening of the additional candidates on the
landscape

» MCM task force is prioritizing candidates based on a 5 point
scale for multiple desired characteristics for a desired vaccine(s)

= USG alignment of BSL-3 space, development of animal models,
assays, reagents and interface with prioritized list

Saving Lives. Protecting Americans.



Vaccine Assessment Tool

* Vaccine landscape assessment

= 5 categories each with a five-point scale:
Platform Development Status

Platform Manufacturing Status

Platform Dosing Regimen

Pre-clinical development status for SARS-CoV-2
Clinical development status for SARS-CoV-2

. Con5|deratlon for
1. Focus on US regulatory approvals for assessments
2. Domestic manufacturing ability

S8l

Saving Lives. Protecting Americans.



USG-Supported SARS-CoV-2 Vaccines

o INAWVI
L INOYIO moderna
s Advaccine
g mRNA-1273
= e
BARDA
e ARG RANYH | oo '
2 = Blood . DoD
& Subunit in . Protein ——
nanoparticle ~ RBD vaccine |
| |
NIAID |
—— e

€» MERCK | g

HVEMTING FOR LFE e
janssen J&

_ Ad26 y'ec_tnr _

Viral Vector

rvsV vector
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As of April 17, 2020

BARDA Medical Countermeasures Response
Portfolio
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2019-nCoV Medical
Countermeasures
Task Force

Align and prioritize
MCM development
across Interagency
partners to avoid
duplication of effort,
identify opportunities
for synergy, and fill
potential gaps

Saving Lives. Protecting Americans.



Vaccine & Drug Development is Expensive, Risky and Lengthy

. | _NDA/BLA
' Product &
Delivery

: Project Bioshield/SNS/CDC
BARDA ARD :

X
. 'rﬂ_icensed
"% Product

PRODUCT PIPELINE

e 10 7% 1 so% 1

PROBABILITY OF SUCCESS TO LICENSURE :
1-2YR | :
~ $18M-$20M  :

TIME|

b 254YR
$190M-$220M

052YR -'ZYR 2-35YR
PIPELINE} § $6|'.IM-$7IJM $?0M $100M $130M $160M
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Emergency Vaccine & Drug Development

BARDA, NIH, CDC

NIH, CDC, BARDA & DoD Project Bioshield/SNS

Advanced Manufacturing \ NDA/BLA
Product &
Delivery _

L

é }.3'. (] ° .x,

5 oo¥® o © 0 - Licensed

ko egP : a%z 9 : ! Y ‘@ . 4L Product

g @ o : : B T :

2 N e 2 8 Ty i

2liagte 1'% £ ° —

e e : All of Government
@0, Strong Collaboration Among .
et FDA, BARDA, NIH, and Companies and Private Sector

SECANE ' Emergency Time Scale Approach
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COVID-19 MEDICAL COUNTERMEAUSRE
DEVELOPMENT STRATEGY

ACCELERATE DEVELOPMENT

* Platform technologies
‘h' » Repurpose licensed products
.I.I.I.l  Parallel, not sequential, activities
i i

MITIGAGE RISK

» Multiple technologies

» Multiple targets

* Redundancy

DOMESTIC MANUFACTURING
» Scale Up & Scale Out

* Raw materials and supply chains

* Leverage existing facilities

Saving Lives. Protecting Americans.



Agency-Wide Engagement with Developers

Industry and
Indusltll'y Congressional
Ca Engagements

Funding

Announcement
(14 NIH/NIAID Funding
Opportunities; FDA BAA,
BARDA EZ BAA and
BAA)

Saving Lives. Protecting Americans.



COVID-19 Market Research Portal Submissions
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Therapeutics Development

| TARGET
| THE VIRUS

TARGET
~ THE HOST

'REPURPOSE

FDA-approved therapeutics

! BEAPEL e.g., inhibitors of viral e.g., 2019-CoV specific
licensed for other indications activation, host pathway monoclonal antibodies, small
* Ready for immediate modulators molecule antivirals, and

clinical testing immunoglobulins

LLeverage existing infrastructure for rapid MCM generation and production through
partnerships (contracts and OTA) including other USG agencies

Saving Lives. Protecting Americans.



USG-Supported SARS-CoV-2 Therapeutics
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Repurposed Therapeutics

SCREEN

Thousands of compounds Allows rapid advancement to Utilize existing facilities for
currently being screened-low  ¢jinjcal trials (i.e. IL.-6 monoclonal production;
cost/high impact antibody trial started 2-weeks after Expand capacity through
Many candidates identified and identification) partnerships with large

undergoing clinical evaluation pharmaceutical partners

BARDA seeking to leverage existing infrastructure for rapid clinical trial initiation

Saving Lives. Protecting Americans.




Product Type

Therapeutic

Therapeutic

Therapeutic

Vaccine

Observational

BARDA / DoD / NIAID Supported Studies

Product
(Developer)

Remdesivir
{Gilead)

Sarilumab
(Regeneron &
Sanofi)

Tolilizumab
{Genentech &
Roche)

mRNA-1273
(Moderna)

n/a

ClinicalTrials
Identifier

NCT04280705

NCT04315298

NCT04320615

NCT04283461

nfa

Primary Endpoint

Clinical status assessed at
Day 15 using 8-point
ordinal scale

Phase 2: Time to resolution
of fever for 48h Phase 3:
Time to improvement (2

points) using 7-point
ordinal scale

Clinical status assessed at
Day 28 using 7-point
ordinal scale

Safety & Immunogenicity at
25ug, 100ug & 250ug

Observational study to
collect pathological data on
COVID-19

Target

Enroliment

440 ipitially;
increased fo
700

400

330

45

n/a

Current
Enroliment

426

730

30

32

Saving Lives. Protecting Americans.

Number
of Sites

49

51

Notes

Adaptive COVID-19 Treatment Trial; can
add new candidates

Adaptive Phase 2/3 design; began
enrolling March 12 and will enroll through
400" patient follow up and data analysis

Phase 3 study; Scheduled to begin
enrollment during the week of April 3

Second cohort (100ug) dosed and in
maonitoring phase; dosing of 250pg
expected to begin Apr 8

Depariment of Defense's "ERPICC" Study;
complementary studies in planning
phases




Therapeutics Clinical Studies: US & ROW Summary

Y Product Type ¥ awr ﬂS**[ﬂté’tﬁEﬁBlfal
| j - Trials

All therapeutics 30
Remdesivir 4 12
HCQ/CQ 7 46
Sarilumab (Kevzara) 1 6
Tocilizumab (Actemra) 1 10

Saving Lives. Protecting Americans.



Diagnostics Development: Four-Pronged Approach

Test
Qualification
& Support
Materials

I;""'Antibody Dx
- Lab & POC
\ (Serology)

Molecular
| Dx
\ Lab & POC

Antigen Dx
, POC

Acute Infection Acute Infection Support Return to Accelerate Test
Determination Determination Work Development and
(Reduced Sensitivity) Regulatory Approval

Leverage existing Laboratory Infrastructure & Equipment

Leverage Existing & Complete In-Development POC Equipment

04/02/20

Saving Lives. Protecting Americans.



USG-Sponsored SARS-CoV-2 Diagnostic Tests

Validated
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Vaccine Development

Proven ¥ Production

Platform . Scalability

e.g., mRNA based vaccines e.g., viral vectors with e.g., Existing or readily e.g., novel platforms,

that allow rapid early demonstrated safety and amenable to large scale delivery approaches,
development efficacy manufacturing, including or new thinking to
experienced workforce transform the field

lLeverage existing infrastructure for rapid MCM generation and production through
partnerships (contracts and OTA) including other USG agencies

Saving Lives. Protecting Americans.
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USG-Supported SARS-CoV-2 Vaccines
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Vaccine Approach

2 Accelerate A - Mitigate a & Domestic -
Development Risk Manufacturing
—— . i S—— - —— - —
Rapid Vaccine Multiple Platforms Scale Up & Scale Out
Platform Approaches « Address potential yield risks « Validate large scale process
* Nucleic Acid * Address potential dose risk (i.e. larger tanks)
* Vectors * Technology transfer to more
« Recombinant protein facilities
* Increase fill/finish capacity
Multiple Presentations
Repurpose Licensed (recombinant, vector, etc.)
Products * Disease enhancement Raw Materials Supply
s \fival ectar mitigation Chains
» Recombinant Protein * Alternative routes of delivery « Remove bottlenecks
» Establish stockpiles
Parallel Activities Redundancy Leverage Existing
» Overlapping clinical trials * Take multiple products through Facilities
= Scale up in parallel with large scale clinical trials = Facilities of large
clinical development « Multiple manufacturing facilities pharma partners

for each product « CMOs

Saving Lives. Protecting Americans.




Moderna

DEVELOPMENT
» First to clinic (1Q 2020)
» Phase 2 (2Q 2020)

RISK

» Unlicensed platform
» Scale-up constraints and limited experience

» Raw materials
» Required Dose

DOMESTIC MANUFACTURING

* Scale up (limited) and out
» Secure supply chain

Saving Lives. Protecting Americans.




Janssen

DEVELOPMENT
* Parallel Work Streams
@ » Robust preclinical screening

* Phase 1 by 3Q2020

RISK
* Production yield
* Required Dose

/DOMESTIC MANUFACTURING
« Technology transfer to domestic facility

» Significant manufacturing experience
mitigates risk

Saving Lives. Protecting Americans.




Sanofi Pasteur

DEVELOPMENT

» FDA-licensed vaccine platform
» Parallel Work Streams
* Phase 1 by 3Q2020

RISK

J « Production yield
:  Adjuvant likely required

SANOFI

DOMESTIC MANUFACTURING

* Licensed manufacturing facility available
* Production levels likely to be robust
» Experienced manufacturing team

Saving Lives. Protecting Americans.




Innovation
AREAS OF INTEREST

* Product yield enhancement
» Faster time to protection
» Operational improvements

IDENTIFICATION

« Handoff from other Government agencies
* High ranking from MCM review panels
e » Leveraging opportunities (within and
outside of Government)
* Assess timelines and domestic

manufacturing capability

TARGETED STRATEGY

» |nitial ‘seed’ funding to assess feasibility
* Flexible funding approaches
* Cost Share

Saving Lives. Protecting Americans.




Estimated Vaccine Development Timelines
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Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC625CF09-DISEROW, GA>

wWallace, Rodney {OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
To: (FYDIBOHF23SPDLT)/cn=Recipients/cn=b4654f8f0c0f4623b9e47465e9e1037a-Wallace, Ro
<Rodney.Wallace@hhs.gov>

From:

Subject: RE: Mask Manufacturing Capacity Increase
Date: 2020/03/20 12:11;00
Priority: Normal

Type: HNote

Let them know this is a WH directive and it was sent to you because the person did not know who to
contact at the SNS

Gary L. Disbrow Ph.D.

Deputy Assistant Secrelary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G
Washington, D.C. 20201

Office: 202-260-0889

Mobile:|r MR
Fax: 202-205-0873

email: Gary.Disbrow@HHS.gov

Legally Privileged - This e-mail transmission and any docurnents attached to it may contain information
that is legally privileged. if you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, yau are hereby notified that any disclosure, copying, distributian,
or use of this transmission is strictly prohibited. If you have received this transmission in error, please
immediately notify the sender and destroy the original transmission, attachments, and destroy ony hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or ta impact
cost, price, or schedule contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer
for direction

From: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>
Sent: Friday, March 20, 2020 12:10 PM

To: Wallace, Rodney (OS/ASPR/BARDA) <Rodney.Wallace@hhs.gov>
Cc: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>
Subject: RE: Mask Manufacturing Capacity Increase

Please forward the slide deck to Steve Adams and Makoto Braxton for their consideration.

Gary


mailto:Gary.Disbrow@hhs.gov
mailto:Rodney.Wallace@hhs.gov
mailto:Gary.Disbrow@hhs.gov
mailto:Gary.Disbrow@HHS.gov
mailto:Rodney.Wallace@hhs.gov

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.\W. Room 640 G
Washington, D.C. 20201

Office: -260-

Mobile: i.r hY(RY |

Fax: 202-205-0873

email: Gary.Disbrow@HHS.gov

Legally Privileged - This e-mail transmissian and any dacuments attached to it may contain information
that is legaliy privileged. If you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you hove received this transmission in errar, pleose
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact
cost, price, or scheduie contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer
for direction

From: Wallace, Rodney (O5/ASPR/BARDA) <Rodney.Wallace@hhs.gov>
Sent: Friday, March 20, 2020 12:08 PM

To: Disbrow, Gary {(OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>
Subject: Mask Manufacturing Capacity Increase

Gary: Has there been any determination on what organization will lead the mask manufacturing capacity
increase efforts the white house approached manufacturers about? You can detect the frustration in
Mike Bowen’s tone in the email below. Halyard will be in the same state soon, unless the white house
reaches out to them directly.

Rod

+b)(8) |

From: [ h\/A) >

Sent: Friday, March 20, 2020 11:41 AM

To: Bright, Rick (05/ASPR/BARDA} <Rick.Bright@hhs.gov>; Wallace, Rodney (O5/ASPR/BARDA)
<Rodney.Wallace@hhs.gov>

Subject: If ASPR needs us, you know where we are.

We don’t have time to find out what, if anything, the government wants from us.

Mike Bowen

Phone: [(hi/a) l

Fax; 817-886-2733


mailto:Rodney.Wallace@hhs.gov
mailto:Rick.Bright@hhs.gov
mailto:Gary.Disbrow@hhs.gov
mailto:Rodney.Wallace@hhs.gov
mailto:Gary.Disbrow@HHS.gov

B)(6)

(D)(6) Internet E-mail Confidentiality
ease nole. This message may contain information which is privileged and confidential. If you are not the intended recipient, you
are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you belisve you have
received this message in error, please forward to (1[5

Confidencialidad de Correo Electronico delf bi6)

Nota: Este mensafe puede contener informacion privilegiada y confidencial. Si usted no es ef destinatario, esta notificado que
cualquier diseminacion, distribucion o copia de esta comunicacion esta estrictamente prohibida. Si usted cree que ha recibido este
mensaje por error, por favor reenvielo aﬁ%im ) | (informacion intencionalmente sin acentos)

Disbrow, Gary (OS/ASPR/BARDA) </0O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBBA5F8FAC629CF09-DISBROW, GA>

Wallace, Rodney {OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
Recipient: (FYDIBOHF23SPDLT)/cn=Recipients/cn=b4654f8f0c0f4623b9e47465e9e1037a-Wallace, Ro
<Rodney.Wallace@hhs.gov>

Sent Date: 2020/03/20 12:11;37
Delivered Date: 2020/03/20 12:11:00

Sender:


mailto:Rodney.Wallace@hhs.gov

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC625CF09-DISBROW, GA>

Houchens, Christopher (HHS/ASPR} (Christopher.Houchens@hhs.gov) fo=HHS EES/ou=Exchange
To: Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=Christopher.Houchens.os
<Christopher. Houchens@hhs.gov>

From:

Subject: Remdesivir trials
Date: 2020/04/02 13:06:00
Priority: Normal

Type: HNote

https://clinicaltrials.gov/ct2/results?cond=COVID&term=Remdesivir&cntry=&state=&city=&dist=

There are 9 trials ongoing or to be started.
Gary

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G
Washington, .C, 20201

Office: 202-260-0899

Mobile:[rv/ay |

Fax: 202-205-0873

email: Gary.Disbrow@HHS .gov

Legolly Privileged - This e-mail transmission and eny documents attached to it may contain information
that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you have received this tronsmission in error, pleose
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nething in this e-mail is intended to constitute contractual direction or to impact
cost, price, ar schedule contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer for
direction

Disbrow, Gary (OS/ASPR/BARDA) </0=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP

Sender:  vhIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FDS845DEFDA4DCOBBASFBFAC629CF09-DISBROW, GA>


mailto:Gary.Oisbrow@HHS.gov
https://clinicaltrials.gov/ct2/results?cond=COVID&term=Remdesivir&cntry=&state=&city=&dist
mailto:Christopher.Houchens@hhs.gov
mailto:Christopher.Houchens@hhs.gov

Houchens, Christopher (HHS/ASPR) (Christopher.Houchens@hhs.gov) fo=HHS EES/ou=Exchange
Recipient: Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=Christopher.Houchens.os
<Christopher.Houchens@hhs.gov>

Sent Date: 2020/04/02 13:06:01
Delivered Date; 2020/04/02 13:06:00


mailto:Christopher.Houchens@hhs.gov
https://Houchens.Os
mailto:Christopher.Houchens@hhs.gov

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD58450DEFDA4DCOBB45F8FAC629CF0S-DISBROW, GA>

'Marik, Paul E.' <MarikPE@EVMS.EDU>;
Ricke, Darrell - 0445 - MITLL <darrell.ricke@Il.mit.edu>;
Robert Malone <f/ v/ I
vinu arumugham <vaccine.safety@aol.com>;
Sestili, Pieroe <piero.sestili@uniurb.it>;
<def2004@cumc.columbia.edu>;
<jconigliaro@northwell.edu>;
<ddml@cumc.columbia.edu>;
<ag3786@cumc.columbia.edu>;
<mo2130@cumc.columbia.edu>;
<jl1333@cumc.columbia.edu>;
<dtuveson@cshl.edu>;
<zj7@cumc.columbia.edu>;
<wt62@cumc.columbia.edu>;
<dwll@cumc.columbia.edu>;
<tocw2l@cumc.columbia.edu>;
<kjtracey@northwell.edu>;
mvcallahan@mgh.harvard.edu /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=20f0e9a3ebeb4ef99d30a96386fb2627-Guest_945f5
<mvcallahan@mgh.harvard.edu>;
<jadb0@cumc.columbia.edu>;
<janowitz@cshl.edu>;
<djpb5@cam.ac.uk>;
<yongfeng@email.unc.edu>;
<xphuang@unc.edu>;
<kris.white@mssm.edu>;
To: <elena.morenodelolmo@mssm.edu>;
<Assaf_Alon@hms.harvard.edu=>;
<Andrew_Kruse@hms.harvard.edu>;
<anthony.mittermaier@mcgill.ca>;
<Julianne.Hall@quinnipiac.edu>;
<Robert.Bona@quinnipiac.edu>;
<h.clark@ucl.ac.uk>;
<bryan_roth@med.unc.edu>;
<Victor.Francone@quinnipiac.edu>;
<Norbert.Herzog@quinnipiac.edu>;
<Maurice.Fremont-Smith@quinnipiac.edu>;
Commins, Scott P <scommins@email.unc.edu>;
Lawrence Steinman <steiny@stanford.edu:>;
<ngkounis@otenet.gr>;
Matzinger, Polly <pcm@helix.nih.gov>;
<pconti@unich.it>;
Kadlec, Robert {OS/ASPR/IO) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=al82edab93d040d3B32baebefcf7a255-Kadlec, Rob
<Robert.Kadlec@hhs.gov>;
HHS Secretary (HHS/IOS) /o=ExchangelLabsfou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=5e3fce8f00194d8d94fc91094888d811-HHS Secreta
<secretary@hhs,gov>;
Christine Laine <claine@acponline.org>;
<fgodlee@bmj.com>;
<howard.bauchner@jamanetwork.org>;
<richard.horton@lancet.com>;
<erubin@hsph.harvard.edu>

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19
Date: 2020/07/08 14:38:28
Priority: Normal

From:

Type: Note
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Please remove me from this email distribution list,
Regards
Gary

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenug, S.W. Room 640 G
Washingtan, D.C. 20201

Office: 202-260-0899

Mobile: f my(EY

Fax: 202-205-0873

email: Gary.Disbrow@HHS.gov

Legally Privileged - This e-mail transmissian and any documents attached to it may contain information
that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this
tronsmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you have received this tronsmission in error, please
immediotely notify the sender ond destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact
cost, price, or schedule contained in the contract. If the contractor believes there is an impact, the
contractor must disregard that portion of the communication and contact the Controcting Officer
for direction

From: Marik, Paul E. <MarikPE@EVMS.EDU>

Sent: Wednesday, July 8, 2020 8:40 AM

To: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu>; Robert Malone <1/~ )\ B;
vinu arumugham <vaccine.safety@aol.com>; Sestili, Piero <piero.sestili@uniurb.it>;
def2004@cumc.columbia.edu; jconigliaro@northwell.edu; ddm1@cumc.columbia.eduy;
ag3786@cumc.columbia.edu; mo2130@cumc.columbia.edu; j11333@cumc.columbia.edu;
dtuveson@cshl.edu; zj7@cumc.columbia.edu; wt62@cumc.columbia.edu; dwll@cumc.columbia.edu;
tew21l@cumc.columbia.edu; kitracey@northwell.edu; myvcallahan@mgh.harvard.edu;
jabe0@cumc.columbia.edu; janowitz@cshl.edu; djp65@cam.ac.uk; yongfeng@email.unc.edu;
xphuang@unc.edu; kris.white@mssm.edu; elena.morenodelolmo@ mssm.edu;
Assaf_Alon@hms.harvard.edu; Andrew_Kruse@hms.harvard.edu; anthony.mittermaier@mcgill.ca;
Julianne. Hall@guinnipiac.edu; Robert.Bona@quinnipiac.edu; h.clark@ucl.ac.uk;
bryan_roth@med.unc.edu; Victor.Francone@quinnipiac.edu; Norbert.Herzog@quinnipiac.edu;
Maurice.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scommins@email.unc.edu>; Lawrence
Steinman <steiny@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm@helix.nih.gov>;
pconti@unich.it; Kadlec, Robert (05/ASPR/10) <Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/10S)
<secretary@hhs.gov>; Disbrow, Gary {0S/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Christine Laine
<claine@acponline.org>; fgodlee@bmj.com; howard.bauchner@jamanetwork.org;
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richard.horton@Ilancet.com; erubin@hsph.harvard.edu
Subject: RE; Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

To add to the discussion it has been known for a long time that Vitamin C stabilizes mast cells and,
inhibits histamine synthesis and inactives histamine.

PM

Paul E. Marik MD, FCCP, FCCM|

Eastern Virginia Medical School |

Department of Internal Medicine |

Chief, Pulmonary and Critical Care Medicine|

825 Fairfax Ave, Rm 575, Norfolk, VA 23507 |

@ 757.446.8910| 7 757.446.5242 |

B4 marikpe@evms.edu| & https://protect2.fireeye.com/url?k=af60a9f4-f335a024-af6098ch-
Occ47a6a52de-11162424aad75683&u=http://www.evms.edu/|

Teaching. Discovering, Caring.

From: Ricke, Darrell - 0449 - MITLL <darrell.ricke@!l.mit.edu>

Sent: Wednesday, July 8, 2020 8:27 AM

To: Robert Malone /1=, »; vinu arumugham <vaccine.safety@aol.com>; Sestili,
Piero <piero.sestili@uniurb.it>; def2004@cumc.columbia.edu; jconigliaro@northwell.edu;
ddml@cumc.columbia.edu; ag3786@cumc.columbia.edu; mo2130@cumc.columbia.edu;
il1333@cumc.columbia.edu; dtuveson@cshl.edu; zji7@cumc.columbia.edu; wi62@cumc.columbia.edu;
dwll@cumc.columbia.edu; tew21@cumc.columbia.edu; kjtracey@northwell.edu;
mvcallahan@mgh.harvard.edu; ja660@cumc.columbia.edu; janowitz@cshl.edu; djp65@cam.ac.uk;
yongfeng@email.unc.edu; xphuang@unc.edu; kris.white@mssm.edu;
elena.morenodelolmo@mssm.edu; Assaf Alon@hms.harvard.edu; Andrew Kruse@hms.harvard.edu;
anthony.mittermaier@mcegill.ca; Julianne.Hall@guinnipiac.edu; Robert.Bona@quinnipiac.edu;
h.clark@ucl.ac.uk; bryan roth@med.unc.edu; Victor.Francone@quinnipiac.edu;
Norbert.Herzog@quinnipiac.edu; Maurice.Fremont-Smith@quinnipiac.edu; Marik, Paul E.
<MarikPE@EVMS.EDU>; Commins, Scott P <scommins@email.unc.edu>; Lawrence Steinman
<steiny@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm@helix.nih.gov>; pconti@unich.it;
Robert.Kadlec@hhs.gov; Secretary@HHS.gov; Gary.Disbrow@hhs.gov; Christine Laine
<claine@acponline.org>; fgodlee@bmj.com: howard.bauchner@jamanetwork.org;
richard.horton@lancet.com; erubin@hsph.harvard.edu

Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

All,

The following preprint on Kawasaki Disease and Multisystem Inflammatory Syndrome in Children: An
Antibody-Induced Mast Cell Activation Hypothesis is posted here: https://www.ll.mit.edu/r-
d/publications/kawasaki-disease-and-multisystem-inflammatory-syndrome-children-antibody-induced
is now in press: J Pediatrics &Pediatr Med. 2020; 4(2): 1-7 (attached draft).

| would be interested in contributing to the proposed efforts.
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Sincerely,
Darrell

Darrell O. Ricke, Ph.D.

Group 49 Biological and Chemical Technologies

Lincoln Laboratory, Massachusetts Institute of Technology
244 Wood Street

Lexington, MA 02421-6426

Phone: 781-981-8323 (voice messages only)
Work cell{nvey |

E-mail: Darrell.Ricketewll.mil.edu

From: Robert Malone < y/a7 - P
Date: Tuesday, July 7, 2020 at 6:12 PM

To: vinu arumugham <vaccine.safety@aol.com>
Cc: "Sestili, Piero" <piero.sestili@uniurb.it>, "def2004@cumec.columbia.edu”
<def2004@cumc.columbia.edu>, "jconigliaro@northwell.edu” <jconigliaro@northwell.eduz>,
"ddml@cumec.columbia.edu" <ddml@cumec.columbia.edu>, "ag3786@cumc.columbia.edu"
<ag3786@cumc.columbia.edu>, "mo2130@cumc.columbia.edu”
<mo2130@cumc.columbia.edu>, "{11333@cumc.columbia.edu” <jl1333@cumc.columbia.edu>,
"dtuveson@cshl.edu" <dtuveson@cshl.edu>, "zj7@cumc.columbia.edu"
<zji7@cumec.columbia.edu>, "wtb2 @cumc.columbia.edu" <wtb2@cumc.columbia.edu>,
"dwll@cumc.columbia.edu" <dwll@cumc.columbia.edu>, "tew21@cumc.columbia.edu"
<tcw2l@cumc.columbia.edu>, "kitracey@northwell.edu" <kjtracey@northwell.edu>,
"mvcallahan@mgh.harvard.edu" <mvcallahan@mgh.harvard.edu>,
"jabe0@cumec.columbia.edu" <ja660@cumc.columbia.edu>, "janowitz@cshl.edu"
<janowitz@cshl.edu>, "dip65@cam.ac.uk" <djp65@cam.ac.uk>, "Ricke, Darrell - 0449 - MITLL"
<darrell.ricke@ll.mit.edu>, "yongfeng@email,unc.edu" <yongfeng@email.unc.edu>,
"xphuang@unc.edu" <xphuang@unc.edu>, "kris.white@mssm.edu" <kris.white@mssm.edu>,
"elena.morenodelolmo@mssm.edu" <elena.morenodelolmo@mssm.edu>,

"Assaf Alon@hms.harvard.edu" <Assaf Alon@hms.harvard.edu>,

"Andrew Kruse@hms.harvard.edu" <Andrew Kruse@hms.harvard.edu>,
"anthony.mittermaier@ mcgill.ca" <anthony.mittermaier@mcgill.ca>,
"Julianne.Hall@quinnipiac.edu" <Julianne.Hall@guinnipiac.eduz,
"Robert.Bona@quinnipiac.edu" <Robert.Bona@aquinnipiac.edu>, "h.clark@ucl.ac.uk"
<h.clark@ucl.ac.uk>, "bryan roth@med.unc.edu" <bryan roth@med.unc.edu>,
"Victor.Francone@gquinnipiac.edu" <Victor.Francone@gquinnipiac.edu>,
"Norbert.Herzog@quinnipiac.edu" <Norbert.Herzog@guinnipiac.edu>, "Maurice.Fremont-
Smith@quinnipiac.edu" <Maurice.Fremont-Smith@quinnipiac.edu>, "marikpe@evms.edu"
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<marikpe@evms.edu>, "Commins, Scott P" <scommins@email.unc.edu>, Lawrence Steinman
<steiny@stanford.edu>, "ngkounis@otenet.gr" <ngkounis@otenet.gr>, "Matzinger, Polly"
<pcm@helix.nih.gov>, "pconti@unich.it" <pconti@unich.it>, "Robert.Kadlec@hhs.gov"
<Robert.Kadlec@hhs.gov>, "Secretary@HHS.gov" <Secretary@hhs.gov>,
"Gary.Disbrow@hhs.gov" <Gary.Disbrow@hhs.gov>, Christine Laine <claine@acponline.org>,
"feodlee@bmj.com" <fgodlee@bmj.com>, "howard.bauchner@jamanetwork.org"
<howard.bauchner@jamanetwork.org>, "richard.horton@Ilancet.com"
<richard.horton@lancet.com>, "erubin@hsph.harvard.edu" <erubin@hsph.harvard.edu>
Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

you may not be aware that this is now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham <vaccine.safety@acl.com>wrote:

Prof. Sestili,
Thank you for your quick response and suggestion.
All,

As Prof. Sestili has suggested, [ agree that we should coauthor a paper (or perhaps an open letter
like this one?) requesting that authorities rapidly consider and promote the clinical exploitation
of medications that address inappropriate mast cell activation and the resulting immune cascade
in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers. leukotriene
antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the beneficial effects of these medications since late
January 2020 because the mechanism was understood. Hundreds of thousands of lives could
have been saved if these medications had been used. If we do not act now, hundreds of thousands
more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe
COVID-19:

Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19

https://doi.org/10.3389/fphar.2020.00854

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://www.researchsquare.com/article/rs-30934/v2

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://pubmed.ncbi.nlm.nih.gov/32013309/

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin,
IL-6, D-dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell
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stabilizers, antihistamines, Vitamin C, hydroxychloroguine, ivermectin and azithromycin
https://doi.org/10.5281/zenodo.3748303

As [ wrote in my comment posted in the Annals of Internal Medicine,

Understanding mechanisms is better than demanding clinical trials in the middle of 2
pandemic

Please see comments section:

https://protect2.fireeye.com/url ?k=e 1 8ec594-bddbcc44-e1 8etdab-Occd TabasS2de-
44d3aa827e434ccc&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-
chloroguine-during-covid-19-pandemic-what-every-clinician

Please respond if you would like to be a coauthor and please share any other ideas to make this
happen. Please include coworkers who may be interested.

Thanks,

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote;
Dear Vinu,

| wrote a paper in March proposing mast cell stabilizers to treat COVID-18 soon after its early

clinical presentation.

| am elated to see that many colleagues arcund the world independently formulated similar thoughts
and that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthaorized by all of us (I see that you have a wide list where
Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to rapidly consider
and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article
https://doi.org/10.3389/fphar.2020.00854

Please, if you think it might be useful, forward this message to your MCS mail list.
Truly yours and thanks for your relevant effort, ciao

Piero Sestili

Full Professor in Pharmacology,

University of Urbino, Italy

Il giorno mar 7 lug 2020 alle 02:46 vinu arumugham <vaccine.safety@acl.com>ha scritto:



https://doi.org/10.3389/fphar.2020.00854
https://u=https://annals.org/aim/fu
https://doi.org

www.bmj.com/content/368/bmj.m1252/rr-1

-------- Forwarded Message --------
Subject
Date:Thu, 14 May 2020 09:42:05 -0700
From:vinu arumugham <vaccine.safety@aol.com>
To:nchoueit@montefiore.org <nchoueit@montefiore.org>, Brett.Girocir@hhs.gov

<Brett.Giroir@hhs.gov>, ufficiostampa@asst-pg23.it <ufficiostampa@asst-pg23.it>,
Idantiga@hpg23.it <ldantiga@hpg23.it>, letters@nytimes.com <letters@nytimes.com>,
nytnews@nytimes.com <nytnews@nytimes.com>, inytletters@nytimes.com
<inytletters@nytimes.com>, editorial@nytimes.com <editorial@nytimes.com>,
corrections@nytimes.com <corrections@nytimes.com>, books@nytimes.com
<books@nytimes.com>, magazine@nytimes.com <magazine@nytimes.com:>,
travelmail@nytimes.com <travelmail@nytimes.com>, edu@nytimes.com <edu@nytimes.com>,
gileen.murphy@nytimes.com <eileen.murphy@nytimes.com>, danielle.rhoades-
ha@nytimes.com <danielle.rhoades-ha@nytimes.com>, booking@ nytimes.com
<booking@nytimes.com>, bizday@nytimes.com <bizday@nytimes.com>, foreign@nytimes.com
<foreign@nytimes.com>, sports@nytimes.com <sports@nytimes.com>,
washington@nytimes.com <washington@nytimes.com>, national@nytimes.com
<national@nytimes.com>, thearts@ nytimes.com <thearts@ nytimes.com>,
metropolitan@nytimes.com <metropolitan@nytimes.com>, tips@nytimes.com
<tips@nytimes.com>, public@nytimes.com <public@nytimes.com>,
sarah.mervosh@nytimes.com <sarah.mervosh@nytimes.com>, pam.belluck@nytimes.com
<pam.belluck@nytimes.com>, reed.abelson@nytimes.com <reed.abelson@nytimes.com>,
[b)(B) b, n.walsh@medpagetoday.com
<n.walsh@medpagetoday.com>, tips@medpagetoday.com <tips@medpagetoday.com>,

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2 blockers

c.bankhead@medpagetoday.com <c.bankhead@medpagetoday.com>,/h /A

hy(6) b, c.phend@medpagetoday.com <c.phend@medpagetoday.com>,
m.walker@medpagetoday.com <m.walker@medpagetoday.com>,
ehlavinka@medpagetoday.com <ehlavinka@medpagetoday.com>,
iingram@medpagetoday.com <iingram@medpagetoday.com>, k.fiore@medpagetoday.com
<k.fiore@medpagetoday.com>, n.lou@medpagetoday.com <n.lou@medpagetoday.com>,
Press.Office@exec.ny.gov, r.viner@ucl.ac.uk <r.viner@ucl.ac.uk>, e.whittaker@imperial.ac.uk
<e.whittaker@imperial.ac.uk>, m.levin@imperial.ac.uk <m.levin@imperial.ac.uk>,
JPIDS.Editorial Office@oup.com <JPIDS.EditorialOffice@oup.com>, gerberi@email.chop.edu
<gerberi@email.chop.edu>, sarah.parker@ucdenver.edu <sarah.parker@ucdenver.edu>,
greemd@chp.edu <greemd@chp.edu>, ravi.jhaveri@northwestern.edu
<ravi.jhaveri@northwestern.edu>, samir.shah@cchmc.org <samir.shah@cchmc.org>,
ashane@emory.edu <ashane@emory.edu>, ilan.youngster@childrens.harvard.edu
<ilan.youngster@childrens.harvard.edu>, storch@wustl.edu <storch@wusti.edu>,
jsbradley@ucsd.edu <jsbradley@ucsd.edu>, penelope.bryant@mcri.edu.au
<penelope.brvant@mecri.edu.au>, chchiu@adm.cgmh.org.tw <chchiu@adm.cgmh.org.tw>,
lara.danziger-isakov@cchmec.org <lara.danziger-isakov@cchmec.org>, dhunstad@wustl.edu
<dhunstad @wustl.edu>, Huskins,Charles@mayo.edu <Huskins.Charles@mayo.edu>,
miaufer@medicine.umaryland.edu <mlaufer@medicine.umaryland.edu>,
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<Adam.Ratner@nyulangone.org>, jennifer read@nih.gov <jennifer read@nih.gov>,
jr3@ualberta.ca <jr3@ualberta.ca>, Lrubin@lij.edu <Lrubin@lij.edu>, Ls5@cumc.columbia.edu
<Ls5@cumec.columbia.edu>, mike.sharland@stgeorges.nhs.uk
<mike,sharland@stgeorges.nhs.uk>, bill.steinbach@duke.edu <hill.steinbach@duke.edu>,
ptammal@ijhmi.edu <ptammal@jhmi.edu>, ttan@northwestern.edu
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Kawasaki disease (KD) and COVID-19 are 1atrogenic diseases; Try mast cell stabilizers, H1/H2
blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered
below ("slow rolling anaphylaxis™).

https://twitter.com/ArumughamVinuw/status/125965916904647475375=20

One can also expect peripheral blood eosinophilia. Have you checked? RCPCH case definition
does not include it.

That would be consistent with the body's (iatrogenically induced) anti-parasite response against
SARS-CoV-2, instead of just an antiviral response. Consider IgE/IgG4 responses against heat
shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin,
IL-6, D-dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell
stabilizers, antihistamines, Vitamin C, hydroxychloroguine, ivermectin and azithromycin

https://doi.org/10.528 1 /zenodo.3748303

As I have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine,
H2-blocker) helps in COVID-19. Study below. The mechanism involved is explained above.

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-19
Patients: A Retrospective Cohort Study

https://www.medrxiv.org/content/10.1101/2020.05.01.20086694v |

Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a bioweapon but most
likely a result of sloppy experiments

https://doi.org/10.5281/zenodo.3766462
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My comment posted in the Annals of Internal Medicine:

Please see comments section:

https://protect?.fireeye.com/url?k=89b04da4-d5e54474-89b07¢9b-0cc4 7aba52de-
0d3acbf2316abfbb&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine-
chloroquine-during-covid-19-pandemic-what-every-clinician

Understanding mechanisms is better than demanding elinical trials in the middle of a
pandemic

Hydroxychloroquine and azithromycin use in COVID-19 have been dismissed as "unproven” or
"anecdotal", by the medical establishment. But the benefit of ventilators in COVID-19 is equally
unproven. Why the clamor for ventilators? And now thete are reports that ventilators are not helping,.
https://www.npr.org/sections/health-shots/2020/04/02/826105278/ventilators-are-no-panacea-for-
critically-ill-covid-19-patients

Running protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a strong
similarity to a pig spike protein (coronavirus infected pig). Accession number QGV 12786 vs,
QHD43416.1 for SARS-CoV-2.

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable
porcine circoviruses in the rotavirus vaccines, for example.
https://www.cde.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-2.pdf

Upon infection with any of these viruses, the concurrent allergic reaction can increase disease
severity. In such cases, antihistamines and other allergy treatments such as mast cell stabilizers may
help reduce infection severity.

This is similar to influenza vaccine induced allergy to the influenza virus, increasing the severily of
subsequent influenza infection as described here:

Influenza vaccines and dengue-like disease

https://www.bmj.com/content/360/bmj.k1378/rr-15

There have been reports that elevated ferritin and I1L-6 levels are predictors of fatality in COVID-19.
https://www.thelancet.com/journals/lancet/article/P11S0140-6736(20)30628-0/fulltext

There is an increase in mast cell density during infections:
https://www.ncbi.nlm.nih.gov/pme/articles/PMC4435071/

IgE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels.

Ferritin Particles Accumulate m Human Mast Cell Secretory Granules and Are Released upon FeeRI-
mediated Activation

https://protect2.fireeye.com/url 7k=a8f577aa-f4a07¢7a-a854695-0cc47abas52de-
0c20b41{854efc630&u=https://www.jacionline.org/article/S0091-6749(17)32622-2/fulltext
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Histamine promotes release of [L-6.

Histamine Promotes the Release of Interteukin-6 via the HIR/p38 and NF-kB Pathwuys in Nasal
Fibroblasts
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214978/

Also. neutrophiis recruited to the tung during infection can release histamine.

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia.
hitps://www.ncbi.nlm.nih.gov/pubmed/17158962

The antihistamine eftect of Vitamin C IV seems to help.

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis
https://www.ncbi.nlm.nih.gov/pubmed/1578094

https://www.nutraingredients.com/Article/2020/03/25/Hospital-turns-to-high-dose-vitamin-C-to-
fight-coronavirus

Also, azithromycio reduces histamine induced inflammation.

The anti-inflammatory cftects of erythromycin, clarithromycin, azithromycin and roxithromyein on
histamine-induced otitis media with effusion in guinea pigs.
https://www.ncbi.nlm.nih.gov/pubmed/29888693

Hydroxychloroquine helps in allergic asthma.

Hydroxychloroquine improves airflow and lowers circulating Igh levels in subjects with moderate
symptoinatic asthma.
https://www.ncbi.nlm.nih.gov/pubmed/9723661

Hydroxychlorogquine and azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial

https://www.sciencedirect.com/science/article/pii/S0924857920300996
https://protect2.fireeye.com/url 7k=21181995-73adf045-2{f8c8aa-0cc4d 7Tabas52de-
d6f7d13655de4261 &u=https://www.mediterranee-infection.com/covid-19/

So there are many indicators pointing to the role of mast cell degranutation/histamine release being a
major component ol COVID-19,

Antthistamines. mast cell stabilizers, Vitamin C, hydroxychloroquine, azithroinycin may all address
dilferent aspects of this same problem.

Focusing on only the antiviral actions ot hydroxychloroquine or azithromycin. will fead us into blind
alleys.
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Via "I Maggetti" 26 61029 URBINO (PU)

Phone 1(b)\(A)

https://scholar.google.it/citations?user=wllcsW4AAAAI&hl=it

https://www.uniurb.it/persone/piero-sestili

Robert W Malone, MD, MS

Vaccines and Biotechnology

iPhone (US)ivay ]
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"Tread lightly, take anly pictures, leave only footprints, kill only time”
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To:

cC:

Subject:
Date:
Priority:
Type:

Team,

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CFI9-DISBROW, GA>

Johnson, Robert (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0851e89240324306b78740a4a60745e2-Johnson, Ro
<Robert.Johnson@hhs.gov>;

Houchens, Christopher (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7ac94a574bd04528b7c91bbd618593975-Houchens, C
<Christopher.Houchens@hhs.gov>;

Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7a02e128c60f4a7195532a1545af9556-Walker, Rob
<Robert.Walker@hhs.gov>;

Lambert, Linda (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ce6824b6a92a4a4e893ea7b54e17eb3c-Lambert, Li
<Linda.Lambert@hhs.gov>

Bright, Rick (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=53034752f35a4317aa74f46348442d39-Bright, Ric
<Rick.Bright@hhs.gov>

RE: Remdesivir Donation
2020/04/07 19:33:00
Normal

Note

This was shared with the WH and very broadly, almost a week ago. There is nothing for us to do. There is
an entire email train going around with no less than 25 emails in the last 30 minutes. | have responded
to Elleen. Please don’t get sucked into the emails.

The FDA is going to issuance guidance for companies to pursue IND path. They want to donate their
supply so they do not have to respond to expanded access request and transfer it to the USG. Let SNS
and CDC accept the product and support the EUA.

Gary

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority

BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services
330 Independence Avenue, S.W. Room 640 G

Washington, 0.C. 20201
Office: 202-260-0899
Maobilel/ =\ RN

Fax: 202-205-0873

email: Gary.Disbrow@HHS.gov

Legally Privileged - This e-muail transmission and any documents attached to it may contain information

that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this

tronsmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If you have received this transmission in error, please
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immediotely notify the sender ond destroy the original tronsmission, attachments, and destroy ony hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact
cost, price, or schedule contoined in the contract. If the contractor believes there is an impact, the
controctor must disregard that portion of the communication and contact the Contracting Officer
for directian

From: lohnson, Robert (O5/ASPR/BARDA) <Robert.Johnson@hhs.gov>

Sent: Tuesday, April 7, 2020 7:26 PM

To: Houchens, Christopher (OS/ASPR/BARDA) <Christopher.Houchens@hhs.gov>; Walker, Robert
{OS/ASPR/BARDA} <Robert.Walker@hhs.gov>; Lambert, Linda {OS/ASPR/BARDA)
<Linda.Lambert@hhs.gov>

Cc: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Bright, Rick (05/ASPR/BARDA)
<Rick.Bright@hhs.gov>

Subject: RE: Remdesivir Donation

Donations such as this are handled by SNS. Looping in Gary and Rick in case they know something | don’t
that makes this different. Thanks.

Robert Johnson, Ph.D.

Director, Influenza and Emerging Infectious Diseases Division
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Humnan Services

330 Independence Avenue, S.W. Room 640 G

Washington, D.C. 20201

Office: 202-401-4680

Cell: [(b)(6)

email: Robert.Johnson(@!{HS.gov

Legally Privileged - This e-mail transmission and any documents attached to it may contain information
that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmission is strictly prohibited. If vou have received this transmission in error, please
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies,

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact
cost, price, or schedule contained in the contract. If the contractor believes there Is an impact, the
contractor must disregard that portion of the communication and contact the Contracting Officer
for direction

From: Houchens, Christopher (0OS/ASPR/BARDA) <Christopher.Houchens@hhs.gov>
Sent: Tuesday, April 7, 2020 6:36 PM
To: Walker, Robert (O5/ASPR/BARDA) <Robert.Walker@hhs.gov>; Lambert, Linda (O5/ASPR/BARDA)
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<Linda.Lambert@hhs.gov>; Johnsen, Robert (OS/ASPR/BARDA) <Robert.Johnson@hhs.gov>
Subject: RE: Remdesivir Donaticn

If you are asking if BARDA should also file the EUA for Remdesivir, my answer would belf. R)(5)
(b)(5)

Christopher Houchens, PhD

Director (Acting) Division of CBRN Countermeasures

Biomedical Advanced Research and Development Authority (BARDA)
Office of Assistant Secretary for Preparedness and Response (ASPR)
Department of Health and Human Services (DHHS)

Office: 202-205-3633

BB{(b)(6) |

Christopher.houchens@hhs.gov

From: Walker, Robert (O5/ASPR/BARDA) <Robert. Walker@hhs.gov>

Sent: Tuesday, April 7, 2020 5:08 PM

To: Houchens, Christopher (OS/ASPR/BARDA) <Christopher.Houchens@hhs.gov>; Lambert, Linda
(OS/ASPR/BARDA) <Linda.Lambert@hhs.gov>; lohnson, Robert {(OS/ASPR/BARDA)
<Robert.Johnson@hhs.gov>

Subject: RE: Remdesivir Danaticn

Sarry, Chris, | should have been clearer. I'm asking whether there is a plan for BARDA and the working
group to manage this EUA, similar to how we are managing (H)CQ? (I'm hoping that's not the case) The
OGC lawyer is including me in her questions, but | don’t know what my role is with this one,

Bob

From: Houchens, Christopher (QS/ASPR/BARDA) <Christopher.Houchens@hhs.gov>

Sent: Tuesday, April 7, 2020 4:32 PM

To: Walker, Robert (OS/ASPR/BARDA) <Robert.Walker@hhs.gov>; Lambert, Linda (OS/ASPR/BARDA)
<linda.Lambert@hhs.gov>; Johnson, Robert (OS/ASPR/BARDA) <Robert.Johnson@hhs.gov>
Subject: RE: Remdesivir Donation

Bob — Thanks. Are you specificaily asking about the following the position of the BARDA and/or the
MCM TF? | cannot address the former but can engage the MTF to develop a position on the latter. Chris

“At least initially, supply of the drug is going to be very limited, so use of the product should be restricted
to only the sickest patients. We anticipate that there will be need for some mechanism ta assess which
hospitals have the greatest need based on the number af severely ill patients and alfocate supply to
them.”
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Christopher Houchens, PhD

Director {Acting} Division of CBRN Countermeasures

Biomedical Advanced Research and Development Authority (BARDA)
Office of Assistant Secretary for Preparedness and Response (ASPR)
Department of Health and Human Services {DHHS)

Office: 202-205-3633

BB:/ A} |

Christopher.houchens@hhs.gov

Fram: Walker, Robert (OS5/ASPR/BARDA) <Robert. Walker@hhs.gov>

Sent: Tuesday, April 7, 2020 4:13 PM

To: Lambert, Linda (O5/ASPR/BARDA) <Linda.Lambert@hhs.gov>; Johnson, Robert {(OS/ASPR/BARDA)
<Robert.Johnson@hhs.gov>; Houchens, Christopher (OS/ASPR/BARDA)
<Christopher.Houchens@hhs.gov>

Subject: FW: Remdesivir Donation

Linda, Robert, Chris
Just received this. Wanted to make certain you are aware and clarify what our role {(BARDA and
interagency working group} is.

Bob

Fram: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV>

Sent: Tuesday, April 7, 2020 3:50 PM

To: Gorman, Susan {ASPR/SNS) <spgd@cdc.gov>; Walker, Robert (0S/ASPR/BARDA)

<Robert. Walker@hhs.gov>; Ottem, Ronald (Ron} (ASPR/SNS) <rco8@cdc.gov>; Mabry, Shirley
(ASPR/SNS) <aig8@cdc.gov>; Adams, Steven A, (ASPR/SNS) <saal@cdc.gov>

Cc: Hamel, Joseph (OS/ASPR/10) <Joseph.Hamel@hhs.gov>; Waters, Cicely {OS/ASPR/OEA)
<Cicely.Waters@hhs.gov>

Subject: FW: Remdesivir Donation

SNS and BARDA colleagues: Hi, | wanted to make you aware of a proposed donation from Gilead for
140,000 courses of Remdesivir. I'm assuming you would want this donation, but please let me know
otherwise. My team is working on a draft donation agreement. | wanted to flag for you some
preliminary issues that Gilead raised below. If any of these issues would be problematic to SNS or
BARDA, please let me know so we can work through those issues with Gilead.

Thanks,
Patty

From: Chuck Clapton <Chuck.Clapton@gilead.com>

Sent: Tuesday, April 7, 2020 3:27 PM

To: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV>: Hamel, Joseph (OS/ASPR/10)
<Joseph.Hamel@hhs.gov>

Cc: Jennifer Alton <jenn.alton@ pathwaypolicy.com>; Michael Boyd <michael.boydl @gilead.com>
Subject: RE: Remdesivir Donation
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<Joseph.Hamel@hhs.gov>
Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com>
Subject: [EXTERNAL] RE: Remdesivir Donation

Chuck: | will call you at 2:30 today.

Thanks,
Patty

From: Chuck Clapton <Chuck.Clapton@gilead.com>

Sent: Tuesday, April 7, 2020 2:03 PM

To: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV>; Hamel, Joseph (0S/ASPR/10)
<Joseph.Hamel@hhs.gov>

Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com>

Subject: RE: Remdesivir Donation

Thanks Joe and Patty. Yes, 2:30 works. My direct is|(Z1(5)

From: Mantoan, Patricia (HHS/0GC) <Patricia.Mantoan@HHS.GOV>

Sent: Tuesday, April 7, 2020 1:58 PM

To: Hamel, Joseph (0S/ASPR/10) <joseph.Hamel@hhs.gov>; Chuck Clapton
<Chuck.Clapton@gilead.com>

Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com>

Subject: [EXTERNAL] RE: Remdesivir Donation

Chuck: | can contact you s0 | can get the particulars of the donation and then send you a donation
agreement. Can you talk with me at 2:30 today?

Thanks,
Patty

From: Hame)l, Joseph (OS/ASPR/10) <Joseph.Hamel@hhs.gov>

Sent: Tuesday, April 7, 2020 1:56 PM

To: Mantoean, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV>

Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com>; chuck.clapton@gilead.com
Subject: Remdesivir Donation

Iimportance: High

Patty,

Jenn just reached out to me and let me know that Chuck at Gilead (CC'd) is interested in making a
donation of Remdesivir to HHS. Please connect with him and let’s get this teed up.

Chuck,
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THANK YOU so much for your consideration with this at this critical time in our Nation's history.

Best,
Joe Hamel

Strategic Innovation and Emerging Technology Manager
Assistant Secretary for Preparedness and Response
Office: 202-969-3852

Cell: vy ]

Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBBASFSFAC629CFO9-DISBROW, GA>

Johnson, Robert (OS/ASPR/BARDA) /fo=ExchangeLabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=0851e89240324306b78740a4a60745e2-Johnson, Ro

<Robert.Johnsen@hhs.gov>;

Houchens, Christopher (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=7ac94a574bd04528b7c91bbd61893%75-Houchens, C

<Christopher.Houchens@hhs.gov>;

Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
Recipient: (FYDIBOHF23SPDLT)/cn=Recipients/cn=7a02e128c60f4a7195532a1545af9556-Walker, Rob

<Robert.Walker@hhs.gov>;

Lambert, Linda (OS/ASPR/BARDA) /fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=ce6824b6a%2a4a4e853ea7b54el7eb3c-Lambert, Li

<Linda.Lambert@hhs.gov>;

Bright, Rick (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=53034752f35a4317aa74f46348442d39-Bright, Ric

<Rick.Bright@hhs.gov>

Sent Date: 2020/04/07 19:33:56
Delivered Date: 2020/04/07 19:33:00

Sender:
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Carnation Ambulatory Monitor (CAM™) Extended Wear ECG Patch: =
Only Patch Monitor Clinically Validated to Monitor QT Intervals

BARDA / MedTech Innovator — April 2020

Ken Nelson
Chief Commercial Officer
Bardy Diagnostics



The Bardy Diagnostics Solution: B 2 soray0x
QT Interval & Arrhythmia Detection Monitor (14 Day ECG) Wt ot s e

Carnation Ambulatory Monitor (CAM™) Patch

Remotely monitor life-threatening QT Prolongation in COVID-19 patients
using hydroxychloroquine with the only patch monitor with a peer-reviewed,
clinically validated QT interval measurement compared to a 7-lead Holter

Facilitate transition to telehealth with a disposable, single-use patch monitor
to reduce unnecessary contact and possible exposure to COVID-19

Comfort for the Patient

E_Qd Convenience for the Organization

Clarity for the Physician

@@ &

CONFIDENTIAL



Core Advantages of CAM Patch

Advanced Diagnostic Accuracy

* Patented P-wave centric ECG detection technology

® Diagnostic accuracy never seen before, proven in 2 peer-
reviewed clinical trials (Holter and leading Patch)

* Designed to dramatically improve visualization of the entire
ECG

* 14-Day continuous recording

Patient-Friendly Design
® Simple, easy-to-use, disposable
® Convenient, compact, and comfortable

* Unique, narrow, hourglass-shape especially comfortable for
women

Note vector and location ideal for sensing
T-waves directly over the heart.

@2020 Bardy Diagnostics, Inc. All Rights Reserved. CONFIDENTIAL



COVID-19 Monitoring Solutions & Valug =

1. Mail-To-Patient home application of CAM patches
2. One-time use (Disposable)

3. Continuous monitoring of QT interval, critical when looking for change and monitoring drug
side effects on repolarization

4. Excellent vector and proximity to the ventricles, critical for T-wave visualization

5. Unique ability to record low frequency content during repolarization both allowing visualization
of the T wave and distinction between the T-wave and the U-wave.

6. Peer-reviewed published data confirming QT interval validity in addition to FDA approval

7. Use in 3 University ongoing trials for QT interval monitoring in COVID-19 infected patients,
including Walter Reed Hospital in Bethesda.

8. Professor Mark Haigney, who is conducting the Walter Reed study, is an expert on QT
prolongation and chose the Carnation Ambulatory monitor for his work because of its unique
capabilities in recording all aspects of the ECG including low amplitude, low frequency content.

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 3 CONFIDENTIAL



The only peer-reviewed, clinically validated QT interval s

measurement compared to a 7-lead Holter g

Figure 3 C
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SOURCE = Smith WM., et al. Comparison of diagnostic value using a small, single channel, P-wave centric sternal ECG monitoring patch with a
standard Holter. American Heart Journal. March 2017 (See Figure 3-c)

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 4 CONFIDENTIAL
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53 year old treated for AF with amiodarone

: Prominent U waves
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QT prolongation is distinct from QTU prolongation

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 5 CONFIDENTIAL



COVID-19 Patient QT Intervals on CAM Rep

COVID-19 patients, or any others needing QT interval monitoring, can
now receive the following QT measurements on CAM Reports:

® Average QT interval measurement

®* Minimum Sinus Heart Rate QT Interval measurement

® Longest R to R interval QT measurement

® QT strips and measurements 2 hours after COVID-19 therapy dosing

®* QTU measurements when pertinent

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 6 CONFIDENTIAL



Commercial Mission = “The Standard of Care in Cardiac Monitoring”

2019

v

Heart
(v Soythm

2020

D@WHé@;"
stabat 7 (
— EIJ.D 2020

CARDIOLOGY 2.0

INVEST 5

Finalist for MedCity

Medtech Insight° @ Emspeg Society

Finalist for the Medtech |

of Cardiclogy

Winner of the ESC

&‘BT‘—::P
£ L THETLITH

Winner of the

HealthTech l A
ARKAMSAS

Selected into the

Selected to Present at Selected as part of Selected as parl of oo Insight Award for Best Congress Pitch MedTech
the HRS 2020 Journal of Cardiology 2.0's H;;:;Elz'si;gi?ggglect Diagnostics Innovation: Session in Remote Breakthrough Award | Healt;:s;f;;i}::nsas
Imagineer Tech mHealth's Global Cardiac Monitoring Competition & Best Proof-of-Value of Patient Monitoring in for Best New | B
Showcase Digital Health 100 Leaders 2020 y, an Innovation  Arrhythmias Category | Diagnostic Tech. | g J
F R 0 ST , | | | |
o @ Bctach FarcaPhirTeS . IEDTEEQBTUP 4 [11“ W PR
4 ¥k ot o] | - PATIENT
S UL L IVAN @ M TEs impactpediatric GeekWire B LR INNCUBTION CARDIO VASCULAR | mounomm
IN NOVATOR | Chlldrens Natlonal DEVICE COMPANIES - 2018 | Pesyiens Eouuiflon RV ase. 2017
vgm?f;r?;?;mft & Showcase Program Winner of the Winner of the [ Winner of the Fierce ‘ Winner of the Children’s Mez{?:gﬁ%zuildog: o t cl Oﬂﬂfzgzz:sd ot:aye of
it Awan:?y Finalist for Impact Pediatric GeekWire Award in | Innovation Award - National Pediatric one of the Top 10 i the 10 Most Promisin
Acmats Car diac‘ MedTech Innovator Health Competition the Hardware ofthe | Life Sciences Edition: Medical Device Car diovascupi'ar F Patient Monitoring g =
Monitoring y Pitch Competition y @ SXSW 2019 . Year Category J Medical Devices ) Innovation Competition J Dewce Compames I Solunon Py j
S Ll A ; . S . e = St ot el
-
-
o
Ken Nelson

Chief Commercial Officer
Bardy Diagnostics
knelson@bardydx.com

Cell: [®X6)

Questions?
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Bardy Diagnostics (BDx) Overview

Industry-Leading . * Proprietary, disruptive P-wave centric technology
\lelaliteldlaleM=leaatelsle s« Only technology capable of diagnosing arrhythmias precisely

Proprietary Platform &  Founded and invented by Electrophysiologist Dr. Gust Bardy
Back-End Analytics * Platform technology addresses short and long-term monitoring

Strona Clinical Evidenc Peer-reviewed publications demonstrating clear clinical
g | superiority over existing monitors (head to head studies)

Flexible Billing & _» Split billing & workflow options address the clinical and
Workflow Options financial needs of customers

Solid Commercializatio'n'_' .+ FDA 510(k) cleared, CE Marked, Health Canada cleared
Path -« Utilizes existing reimbursement codes

Aol NOo alnnl=1 el .« 500+ Accounts; 150,000+ CAM Patch patients to date
Traction « 70+ U.S. Patents & Additional Patents Pending

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 8 CONFIDENTIAL
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Compelling Clinical Evidence

CAM Patch vs. Holter Study

50%

40%

3.8x

30%
Increase

20%

10%

% of Patients Diaghosed with
Arrhythmia (n=50 patients)

0%
Holter CAM

Source: Smith W, et al. Comparison of diagnostic value using a small single channel, P-wave centric sternal ECG
monitoring patch with a standard 3-lead Holter system over 24 hours. American Heart Journal. 2016.

@2020 Bardy Diagnostics, Inc. All Rights Reserved.

CAM Patch vs. iRhythm Zio Patch Study

« CAM patch reported 40% more arrhythmias
than the Zio XT patch.

* Increased diagnostic accuracy of the CAM
patch resulted in a different, more informed,
clinical action in 12 of 29 patients (41%):

Different
Clinical Action
41%

No Clinical
Change
59%

(n=29 patients)

Sourge: Rho R, Vossler M, Blancher S, Poole JE. Comparison of two ambulatory patch ECG monitors: The
benefit of the P-wave and signal clarity. American Heart Journal. 2018.

CONFIDENTIAL
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Who is BardyDx?

» Bardy Diagnostics, Inc.
("BardyDx") is an innovator in
digital health and remote
patient monitoring, with a
focus on providing the most
diagnostically-accurate and
patient-friendly cardiac
monitors in the industry.

BardyDx has FDA 510(k)
clearance and CE Mark
approval to market the
Carnation Ambulatory

Contact:

Ken Nelson=Chief Commeraal Officer
knelson@bardyclx.com

Cell 214-695-3976

What is the Carnation Ambulatory Monitor?

Non-invasive, P-wave centric™ ambulatory cardiac monitor and
arrhythmia detection device that is designed to improve patient
compliance with its lifestyle-enabling patch design.

Designed to be worn comfortably and discreetly for up to 14
days by men, women, and children (suitable for pediatric
patients >22 lbs).

Placed on the center of the chest, directly over the heart for
optimal ECG signal collection.

Distinguished from other products by its state-of-the-art sensing
technology, the CAM provides optimal detection and clear
recording of the entire ECG waveform, especially the P-wave,
the part of the signal that is essential for accurate arrhythmia
diagnosis.

Monitor (CAM) Patch. =

* BardyDx generates revenue
through sales of the CAM
Patch and ECG analyses of
the CAM (covered
commercially by existing CPT
codes)

ol

e AT
Problems with Current Cardiac Monitors

The current standard of care is the Holter monitor, which was
introduced into clinical practice in the mid-1960s, lacks the
sensitivity for comprehensive cardiac rhythm analysis due to
its poor detection of the entire ECG waveform, particularly
the P-wave:

:

Mobile Cardiac Telemetry
0.7MM Tests

1. Unreliable Diagnostics Lead to Repeat Testing

* 4 of 5 Holter tests fail to detect clinical events or diagnose
disease.’

+ Approximately 23% will undergo repeat monitoring.?

Holter & Event Monitor
4 3MM Tests

2. Incomplete Diagnostics Result in Ineffective
Therapies

* Inaccurate or incomplete detection provided by current
monitors contributes to the decreased success rate of
cardiac ablation procedures and medications.

« For example, 5-year outcome studies have shown a
recurrence of atrial fibrillation (AF) in more than 60% of
patients undergoing ablation therapy® likely due to other
underlying arrhythmias missed by current monitors.

US Ambulatory Cardiac
Monitor Market *
(51B)



BardyDx

www.bardydx.com

316 Occidental Ave S, Ste B310 « Seattle, WA 98104 USA « (844) 77P-WAVE

The Solution: BardyDx CAM Patch

The CAM is the industry’s only P-wave centric
ambulatory cardiac monitor and arrhythmia detection
device, designed to address the limitations of current
products on the market.

! Value Propasition 1
3 % 4 2% o i
@ Clarity for Convenience for @ Comfort for
Physicians Practices Patients

» Patented P-wave centric
ECG detection technology

» Simple-to-use, disposable

* Improved patient
patch avoids headaches

compliance with its lifestyle-

designed to drastically
improve clinical decision-
making

« Demonstrated in head-to-
head studies to be superior
to current products:

- 3.8xincrease in clinically-
significant arrhythmias
compared to a Holter®

- 40% more arrhythmias
than the first-to-market
iRhythm Zio Patch®

with coordinating Holter
lending & returns

« Fits into existing workflows,
including option to perform » Patient-friendly design that
ECG analysis in-house or
outsource to BardyDx

» Strong practice applications * 96% of patients preferred
in cardiology, emergency
medicine, neurology
(stroke), internal medicine,
pediatrics

Founder & CEO

38 years as a cardiac electrophysiologist

Gust Bardy, MD

400+ peerreviewed publications

240+ US Patents

Founder of Cameron Health's (acquired
by Boston Scientific) revolutionary S-ICD

device

enabling patch design (no
need to remove while
showering or sleeping)

is discreet, compact, and
comfortable

wearing the CAM patch
compared to a 3-lead
standard Holter monitor®

Executive Team

Gust H. Bardy, MD: CEO
Ken Nelson: CCO

Ed Vertatschitsch: COO
Mark Handfelt: CAO
Mark Querry: CFO

' Steinberg J, et al. 2017 ISHME-HRS Expert Consensus on Ambulatory ECG and External Cardiac Monitoring/ Telemery. Heart Rhythm 2017;14(7).
# Arnold R, et al. Cost Analysis and Clinical Qutcomes of Ambulatory Care Manitoring in Medicare Patients: Describing the Diagrostic Odyssey. Journal of Health Economics and Outcomes Ressarch, 2015,2(2).141-9.
*Bunch T, et al. FiveYear Olutcomes of Catheter Ablation i Patients with Atrial Fibrillation and Left Vermricular Systolic Dysfunction. Joumal of Cardiovascular Elecrophysialogy: 2015;26(41:363370.

4 Bracriodeita, £. Ambulavory Elecrocardiography Monitoring Devices -~ 2019 US Market Analysis. Decision Resources Group. 2018,
*Smith W, et al. Comparison of diagnostic value using a small single channel, P-wave centric sterna! ECG manitoring patch with a standard Head Halter systern over 24 hours. Am Hearr J. 2014,185:67-73.
* Rha R, et al. Comparisan of two ambulatary patch ECG menitars: The benefit of the Pavave and signal clarity. American Heart Journal. 2018,203:10%-117

Board of Directors

Gust H. Bardy, MD
Garheng Kong, MD, PhD
Alan Levy, PhD

Paul LaViolette

Dave Tamburri

Rik Vandevenne

Warren Watson

0200


https://hour,;.Am
www.bardydx.com

From:

To:

Subject:
Date:
Priority:
Type:

Janowitz, Tobias <janowitz@cshl.edu>

Disbrow, Gary (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0fd5845defdad4dc0bb45fBfac629cf09-Disbrow, Ga
<Gary.Disbrow@hhs.gov=>;

'Marik, Paul E.' <MarikPE@EVMS.EDU>;

Ricke, Darrell - 0449 - MITLL <darrell.ricke@Il.mit.edu>;

Robert Malone <[/ /2 B

vinu arumugham <vaccine.safety@aacl.com>;

Sestili, Piero <piero.sestili@uniurb.it>;

<def2004@cumc.columbia.edu>;

<jconigliaro@northwell.edu>;

<ddm1@cumc.columbia.edu:>;

<ag3786@cumc.columbia.edu>;

<mo2130@cumc.columbia.edu>;

<jl1333@cumc.columbia.edu>;

Tuveson, David <dtuveson@cshl.edu>;

<zj7@cumc.columbia.edu>;

<wtb2@cumc.columbia.edu>;

<dwll@cumc.columbia.edu>;

<tow21@cumc.columbia.edu>;

<kjtracey@northwell.edu>;

mvcallahan@mgh.harvard.edu /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=20f0e9a3ebeb4ef99d30a96386fb2627-Guest_545f5
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<jabe0@cumc,columbia.edu>;

<djpe5S@cam.ac.uk>;

<yongfeng@email.unc.edu>;

<xphuang@unc.edu>;

<kris.white@mssm.edu>;

<elena.morenodelolmo@mssm.edu>;

<Assaf_Alon@hms.harvard.edu>;

<Andrew_Kruse@hms.harvard.edu>;

<anthony.mittermaier@mcgill.ca>;

<Julianne.Hall@quinnipiac.edu>;

<Robert.Bona@quinnipiac.edu>;

<h.clark@ucdl.ac.uk>;

<bryan_roth@med.unc.edu>;

<Victor.Francone@quinnipiac.edu>;

<Norbert.Herzog@quinnipiac.edu>;

<Maurice.Fremont-Smith@quinnipiac.edu>;

Commins, Scott P <scommins@email.unc.edu>;

Lawrence Steinman <steiny@stanford.edu:;

<ngkounis@otenet.gr>;

Matzinger, Polly <pcrm@helix.nih.gov>;

<pconti@unich.it>;

Kadlec, Robert (OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=alB2eda693d040d3832baebefcf7a255-Kadlec, Rob
<Robert.Kadlec@hhs.gov>;

HHS Secretary (HHS/105) fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5e3fce8f00194d8d94fc91094888d811-HHS Secreta
<secretary@hhs.gov>;

Christine Laine <claine@acponline.org>;

<fgodlee@bmj.com>;

<howard.bauchner@jamanetwork.org>;

<richard.horton@lancet.com>;

<erubin@hsph.harvard.edu>

Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19
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[ would also like to unsubscribe from this list.
Regards,

Tobias

From: "Disbrow. Gary (OS/ASPR/BARDA)" <Gary.Disbrow(@hhs_ gov>

Date: Wednesday, July 8. 2020 at 2:38 PM

To: "Marik. Paul E." <MarikPE@EVMS.EDU>, "Ricke, Darrell - 0449 - MITLL"
<darrell.ricke{@ll.mit.edu>, Robert Malone <[/~ 2 e >, vinu arumugham
<vaccine.safety(@aol.com>, "Sestili, Piero" <piero.sestilil@uniurb.it>, "def2004@cumc.columbia.edu”
<def2004@cumc.columbia.edu>, "jeconigliaro@northwell.edv” <jconigliaro@northwell.edu>,

"ddm ] @ecume.columbia.edu” <ddm 1 @cume.columbia.edu>, "ag3786(@cume.columbia.edu”
<ag3786(@cume.columbia.edu>, "mo2 130@ cumec.columbia.edu” <mo2130@cumc.columbia.edu>,
"11333@cume.columbia.edu” <jl1333{@ecume.columbia.edu>, "Tuveson, David" <dtuveson@eshl.edu>,
"zj7(@cumc.columbia.edu” <zj7(@cume.columbia.edu>, "wt62(@cume.columbia.edu”
<wtb2@cume.columbia.edu>, "dwl | (@cume.columbia.edu” <dwll{@cume.columbia.edu>,

"tew2 l{@cumc.columbia.edu” <tcw2 | (@cumc.columbia.edu>, "kjtracey(@northwell.edu”
<kjtracey@northwell.edu>, "mvcallahan@mgh.harvard.edu” <mvecallahan@mgh.harvard.edu>,
"a660@cume.columbia.edu” <ja660@cume.columbia.edu>, "Janowitz, Tobias" <janowitz{@cshl.edu>,
"djp6S@cam.ac.uk" <djp63@cam.ac.uk>, "yonglengi@wemail unc.edu" <yongteng(@email.unc.edu>,
"xphuang{@unc.edu" <xphuang@unc.edu=, "kris.white@mssm.edu" <kris. white{@mssm.edu>,
"elena.morenodelolmof@mssm.edu” <elena.morenodelolmo(@mssm.edu>,

"Assaf Alon@hms.harvard.edu" <Assat Alon@hms. harvard.edu>, "Andrew Krusef@hms.harvard.edu
<Andrew_Kruse@hms.harvard.edu>, "anthony.mittermaier{@mecgill.ca”
<anthony.mittermaier(@megill.ca>, "Julianne.Hall@quinnipiac.edu" <Julianne.MHallf@quinnipiac.edu>,
"Robert. Bona@quinnipiac.edu” <Robert. Bona@@quinnipiac.edu™>, "h.clark(@ucl.ac.uk"”
<h.clark@ucl.ac.uk>, "bryan_roth@med.unc.edu”" <bryan rothf@med.unc.edu>,
"Victor.Francone@quinnipiac.edu" <Victor.Francone(@quinnipiac.edu>,

"Norbert, Herzog{@quinnipiac.edu" <Norbert. Herzog(@ quinnipiac.edu>, "Maurice.Fremont-
Smithi@quinnipiac.edu" <Maurice. Frement-Smith(@quinnipiac.edu>. "Commins. Scott P"
<scommuns@email.unc.edu>, Lawrence Steinman <steiny@stanford.edu>, "ngkounis(@otenet.gr"
<ngkounis(@otenet.gr>, "Matzinger, Polly" <pem(@helix.nih.gov>, "peontif@unich.it" <pcontifunich.it>,
"Kadlec, Robert (OS/ASPR/IO)Y" <Robert. Kadlec@hhs.gov>, "HHS Secretary (HHS/I0S)"
<secretary(@hhs.gov>, Christine Laine <clame{@acponline.org>, "fgodlee(@bmj.com"
<tgodlee(@bmj.com>, "howard.bauchneri@jamanetwork.org" <howard.bauchner@jamanetwork.org>,
"richard.horton@lancet.com" <richard.horton{@lancet.com>, "erubin{@hsph.harvard.edu"
<erubinf@hsph.harvard.edu>

Subject: RE: Use mast cell stabilizers, histamine H 1/H2 blockers in COVID-19

Please remove me from this email distribution list.
Regards

Gary
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Gary L. Disbrow Ph.DD.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs

Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G

Washington, D.C. 20201

Office: 202-260-0899

Mobile:fryvay

Fax: 202-205-0873

email: Gary.Disbrow(@HHS.gov<mailto:Gary.Disbrow(@HHS.gov>

Legally Privileged - This e-mail transmission and any documents attached to it may contain information
that is legally privileged. [f you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution.
or use of this transmission is strictly prohibited. If you have received this transmission in error, please
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact cost,
price, or schedule contained in the contract, If the contractor believes there is an impact, the contractor
must disregard that portion of the communication and contact the Contracting Officer for direction

From: Marik, Paul E. <MarkPE@EVMS.EDU>

Sent: Wednesday, July 8, 2020 8:40 AM

To: Ricke, Darrell - 0449 - MITLL <darrell.ricke(@ll.mit.edu>; Robert Malone

4bi(E) j vinu arumugham <vaccine.safety(@aol.com>; Sestili, Piero
<piero.sestili@uniurb.it>; def2004@cumc.columbia.edu; jconigliarof@northwell.edu;
ddmi(@cumc.columbia.edu; ag3786(@cume.columbia.edu; mo2130@cume.columbia.edu;

11333 @cumc.columbia.edy; dtuveson(@eshl.edu; zj7(@cume.columbia.edu; wt62(@cunic.columbia.edu;
dwll(@cumc.columbia.edu; tew2 l@cume.columbia.edu; kjtracey(@northwell.edu;
mveallahan@mgh.harvard.edu; ja660@@cume.columbia.edu; janowitz@eshl.edu; djp65@cam.ac.uk;
yongfeng(@email.unc.edu; xphuang(@unc.edu; kris.white@mssm.edu: elena.morenodelolmo@mssm.edu:
Assaf Alon@hms.harvard.edu; Andrew_Krusef@hms.harvard.edu; anthony. mittermaier@megill.ca;
Julianne.Hall@gquinnipiac.edu; Robert.Bona@quinnipiac.edu; h.clark(@ucl.ac.uk;
bryan_rothf@med.unc.edu: Victor. Francone(@quinnipiac.edu; Norbert. Herzog(@quinnipiac.edu:
Maurice.Fremont-Smith{@quinnipiac.cdu: Commins, Scott P <scommins@email.unc.edu>; Lawrenee
Steinman <steiny(@stanford.edu>; ngkounis(eotenet.gr; Matzinger, Polly <pcmy@helix.nih.gov>;
peonti@unich.it; Kadlec, Robert (OS/ASPR/10) <Robert.Kadlec(@hhs.gov=; HHS Secretary (HHS/108)
<secretary(@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow(@hhs.gov>; Christine Laine
<claine(@acponline.org>; fgodlee(@bmj.com; howard.bauchner@jamanetwork.org;
richard.horton(@lancet.com; erubin@hsph.harvard.edu

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Ta add to the discussion it has been known for a long time that Vitamin C stabilizes mast cells and,
inhibits histamine synthesis and inactives histamine.

PM
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Paul E. Marik MD, FCCP, FCCM|

Eastern Virginia Medical School|

Department of Internal Medicine|

Chief. Pulmonary and Critical Care Medicing|

825 Fairfax Ave, Rm 575, Norfolk. VA 23507

» 757.446.8910{ 7 757.446.5242 |

+ marikpefzevms.edu[<mailto:marikpefevms.edu%7C> » hitps://proteci2.fireeye.com/url 7k=253121563-
7966ec19-2532¢c45a-0ccd7adc51a2-0412d488c3d4e004 &u=htips://protect2. firceye.com/uri?k=af60a%d-
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11162424a3ad75683&u=http://www.evms.edu/|[<https://protect2. fireeye.com/url 7k=69605350-35344a2c-
6960626f-0ccd 7ade5£a2-5050f27c666d 1 875 & u=https://urldefense.proofpoint.com/v2/url 7u=https-
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2D2a48786653d90e0b-26u-3Dhttp-3A  www.cvms.edu-

257¢ &d=DwMGaQd&e=mkpgQs82XaCKIwNVEb32dmVOmERgJe4bBOFOCetP9Y &r=6BEXL UMD
ROBW3umLQEeX7YxisEGRViS1tl0oxmu lk&m=t [aRuzzeINBCIPAMzICrb-

eBlgWakoRNvkwSIZR bQ&s=HsgHWSDc5606HY znVALb7C88k0098NgiCIOKeGARaXo&e=>

Teaching. Discovering. Caring.

from: Ricke, Darrell - 0449 - MITLL <darrell.rickef@ll.mit.edu<mailto:darrell rickef@ll.mit.edu>>
Sent: Wednesday, July 8, 2020 8:27 AM .
To: Robert Malone 4/-.umy _Fmailtn:é:}] 3 B>; vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety(@aol.com>>; Sestili, Piero
<piero.sestili@uniurb.it<mailto:piero.sestili@uniurb.it>>,

def2004(@ cuinc.columbia.edu<mailto:det2004@cumec.columbia.edu>;
Jjeonigliaro(@northwell.edu<mailto:jconigliaro@northwell.edu>;
ddml{@cume.columbia.edu<mailto:ddm1 {@cume.columbia.edu>;
ag3786(@cume.columbia.edu<mailto:ag3786(@cuinc.columbia.edu>;
mo2130{@cume.columbia.edu<mailto:mo2 1 30{@cumc.columbia.edu>;
JH333@cume.columbia.edu<mailto:jl1333@cume.columbia.edu>;
dtuveson(@cshl.edu<mailto:dtuveson(@cshl.edu>;

zj7@eume.columbia.edu<mailto: zj7(@cume.columbia.edu>;
wt62(@cume.columbia.edu<mailto: wtb2 @ cume.columbia.edu>;

dwl l @cumc.columbia.edu<mailto:dwl] (@cume.columbia.edu>;

tew2 [ wecume.columbia.edu<mailto:tew2 1 @cume.columbia.edu>;
kjtracey@northwell.edu<mailto:kjtracey(@northwell.edu>;
mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>:
jaba0{@cume.columbia.edu<mailto:ja660@ewme.columbia.edu>;
janowitz@cshl.edu<mailto;janowitz@cshl.edu>; djp65@cam.ac.uk<mailto:djp63@cam.ac.uk>:
yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>;
xphuang@unc.edu<mailto:xphuang@unc.edu>: kris.whitef@mssm.edu<mailto:kris.whitef@mssm.edu>;
elena.morenodelolmot@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>;

Assaf Alon(@hms.harvard.edu<mailto: Assaf Alon@hms.harvard.edu>;

Andrew Kruse@hms.harvard .edu<mailto: Andrew Kruse@hms.harvard.edu>;
anthony.mittermaier@mcgill.ca<mailto;anthony, mittermaier@mcgill.ca>;

Julianne. Hall{@quinnipiac.edu<mailto:Julianne. Hall@gquinnipiac.edu>;

Robert. Bona(@quinnipiac.edu<mailto:Robert. Bonaf@quinnipiac.edu>;
h.clark(@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>;

bryan_roth{@med.unc.edu<mailto:bryan roth{@med.unc.edu>;
Victor.Francone(@quinnipiac.edu<mailto: Vietor. Francone(@qguinnipiac.edu>;
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Norbert.Herzog(@quinnipiac.edu<mailto:Norbert. Herzog(@quinnipiac.edu>; Maurice.Fremont-
Smith(@quinnipiac.edu<mailto:Maurice. Fremont-Smith(@quinnipiac.edu>; Marik. Paul E.
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins, Scott P
<scommins(email.unc.edu<mailto:scommins@email.unc.edu>>; Lawrence Steinman
<steiny(@stanford.edu<mailto:steiny{@stanford.edu>>;
ngkounis(@otenet.gr<mailto:ngkounis(@otenet.gr>; Matzinger, Polly
<pcm(@helix.nih.gov<mailto:pcm@helix.nih.gov>>; peconti@unich.it<mailto:pcontif@unich.i>;
Robert. Kadlec(@hhs.gov<mailto:Robert. Kadlec{@hhs.gov>;
Secretary@HHS.gov<mailto:Secretary@HHS. gov>;
Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>; Christine Laine
<claine@acponline.org<mailto:claine@acponline.org>>; fgodlee(@bmj.com<mailto:fgodlee(@bmj.com=;
howard.bauchner(@jamanetwork.org<mailto;howard . bauchner@jamanetwork.org>:
richard.horton(@lancet.com<mailto:richard.horton@lancet.com>;
erubin(@hsph.harvard.edu<mailto:erubinfghsph.harvard.edu>

Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

All

The following preprint on Kawasaki Disease and Multisystem Inflammatory Syndrome in Children: An
Antibody-Induced Mast Cell Activation Hypothesis is posted here: https://www.1l.mit.edu/r-
d/publications/kawasaki-disease-and-multisystem-inflammatory-syndrome-children-antibody-
induced<https://urldefense.proofpoint.com/v2/url?u=https-3A__ www.ll.mit.edu r-

2Dd publications kawasaki-2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-
2Dchildren-2Dantibody-

2Dinduced&d=DwMGaQ&c=mkpgQs82 XaCKIwNVBb32dmVOmERqJe4dbBOIFOCetPOY &r=6BEXL U
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is now in press: J Pediatrics & Pediatr Med. 2020; 4(2): 1-7 (attached draft).

[ would be interested in conitributing to the proposed efforts.
Sincerely,
Darrell

Darrell O. Ricke. Ph.D.

Group 49 Biological and Chemical Technologies

Lincoln Laboratory, Massachusetts Institute of Technology
244 Wood Street

Lexington, MA 02421-6426
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Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

you may not be aware that this is now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety(@acl.com>> wrote:

Prof. Sestili,
Thank you for your quick response and suggestion.
All,

As Prof. Sestili has suggested, [ agree that we should coauthor a paper (or perhaps an open letter like this
one<https://urldefense.proofpoint.com/v2/url?u=https-

3A  academic.oup.com cid article doi 10.1093 cid ciaa939 5867798&d=DwMGaQ&c=mkpgQs82X
aCKIwNV8b32dmVOmERgJe4bBOtFO0CetP9Y &r=6 BEXLUMDIROBW3umLQEgX7YxisEG8V{S1t10
oxmu_lk&m=f [aRuzze9NBCIPdMzICrb-e8lgWakoRNvkwSIZR bQ&s=MY gdONPAD1-

JwincB 1 Vw5 AnbwEqukKEL 1 Qxinmhextew&e=>7) requesting that authorities rapidly consider and
promote the clinical exploitation of medications that address inappropriate mast cell activation and the
resulting immune cascade in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers,
leukotriene antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the beneficial effects of these medications since late January 2020
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because the mechanism was understood. Hundreds of thousands of lives could have been saved if these
medications had been used. If we do not act now, hundreds of thousands more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulaticn in severe COVID-19;
Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19

https://doi.org/10.3389/fphar.2020.00854<https://urldefense.proofpoint.com/v2/url Tu=https-

3A_ doi.org 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqgJe4
bBOtFOCetPOY &r=6BEXLUmMDIROBW3umLQEgX7YxisEGEV]|SItJ0oxmu lk&m={ [aRuzzeOSNBCIP
dMzJCrb-e8lgWakoRNvkwSIZR bQé&s=-
HCkS5bQfdRS0Cbp9qF3MGwTFndSdzkmMccHmMEZPfzZRwée=>

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://www.researchsquare.com/article/rs-30934/v2 <https://urldefense.proofpoint.com/v2/url ?7u=https-
3A  www.researchsquare.com_article rs-

2D30934 v2&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqJe4bBOtFOCetP9Y &r=6BEXL
UmDIROBW3umLQEgX7YxisEG8VjS1tJ0oxmu_lk&m=f [aRuzze9NBCIPdMzICrb-
e8lgWakoRNvkwSIZR bQ&s=j68Y6W2t8A2NNCS51)jGlzj9rlbVLziBy Xco353SNFVg&e=>

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://pubmed.ncbi.nlm.nih.gov/32013309/<https://urldefense. proofpoint.com/v2/url 7u=https-

3A_ pubmed.ncbi.nlm.nih.gov 32013309 &d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERq]
e4bBOtF0CetP9Y &r=6BEXLUMDIROBW3umLQEgX7YxisEGEVS1tl0oxmu_lk&m=f JaRuzze9NBC
[PAMzICrb-e8lgWakoRNvkwSIZR bQ&s=6 trPnBT2XreYZjRCzTsdp42rSLelGk-
7TAH1gMDoPMo&e=>

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, 1L.-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychlorequine, ivermectin and azithromycin

https://doi.org/10.528 1 /zenodo.3748303<https://urldefense. proofpoint.com/v2/url?u=https-

3A_ doi.org 10.5281 zenodo.3748303&d=DwMGaQ&c=mkpgQs82XaCKIwNVE8b32dmVOmERqglJedb
BOtFOCetPOY &r=6BEXLUmMDIROBW3umLQEgX7YxisEGE&VjS1tJ0oxmu lk&m=f laRuzze9NBCIPd
MzJCrb-e8lgWakoRNvkwS3IZR bQ&s=wq82Sv_ttgdsalUpfNx275-fC4xfxjhQMZEff7VITZ8E&e=>

As [ wrote in my comment posted in the Annals of Internal Medicine,
Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic
Please see comments section;

https://protect2.fireeye.com/url?k=58¢2e722-04906fe5e-58c2d61d-0cc4 7adeS5fa2-
d81810ddd19dbeb3&u=https://protect2.fireeye.com/url?’k=e18ec594-bddbcc44-e 1 8efdab-Occd7abaS2de-
44d3aa827e434ccc&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-chloroquine-
during-covid- 19-pandermic-what-every-clinician<https://protect2.fireeye.com/url ?’k=494a73b1 - 1 51 ebacd-
494a428e-0cc47adc5fa2-e38003e3 191aa9%e0&u=https://urldefense.proofpoint.com/v2/url?u=https-

3A__ protect2.fireeye.com_url-3Fk-3Deb474ef]1-2Db7124721-2Deb477fce-2D0cc47aba52de-
2Dcf07498150d73e08-26u-3Dhttps-3A  annals.org aim_fullarticle 2764199 use-
2Dhydroxychloroquine-2Dchloroquine-2Dduring-2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERgJedbBOtF0CetPOY &r=6BEXLU
mDIROBW3umLQEgX7YxisEG8VjS1tJ0oxmu lk&m=f laRuzzeINBCIPdMzJCrb-
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e8lgWakoRNvkwSIZR bQ&s=DYt7c7-R65Cpzq8v4RXbAa3dlIPBm2luochhZmMIngec&e=>

Please respond if you would like to be a coauthor and please share any other ideas to make this happen.
Please include coworkers who may be interested.

Thanks,

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote:
Dear Vinu,

I wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early

clinical presentation,

I am elated to see that many colleagues around the world independently formulated similar thoughts and
that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list where
Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to rapidly consider
and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article

https://doi.org/10.3389/fphar.2020.00854<https://urldefense. proofpoint.com/v2/url?u=https-

3A  doi.org 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqgled
bBOtFOCetP9Y &r=6BEXLUmMDIROBW3umLQEgX7YxisEG8V]S1tJ0oxmu_lk&m=f [aRuzze9NBCIP
dMzICrb-eBIgWakoRNvkwSIZR bQ&s=-
HCk5bQfdRSOCbp9qF3MGwTFndSdzkmMceHmEZPfzZR w&e=>

Please, if you think it might be useful, forward this message to your MCS mail list.
Truly yours and thanks for your relevant effort, ciao

Piero Sestili
Full Professor in Pharmacology,
University of Urbino, ltaly

Il giomo mar 7 lug 2020 alle 02:46 vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety(@aol.com>> ha seritto:

www.bmj.com/content/368/bmj.m1252/rr-1<https://urldefense.proofpoint.com/v2/url ?7u=http-

3JA  www.bmj.com content 368 bmj.ml1252 rr-
2D1&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqJe4bBOtFOCetP9Y &r=6 BEXLUmDIR
OBW3umLQEgX7YxisEG8V]S1tJ0oxmu_|k&m=f [aRuzze9NBCIPdMz]Crb-

e8lgWakoRNvkwS5IZR bQ&s=EGOLAD qufMBM4NxwIEaY dnoRoc8 WDWu7CT21Jdgd8&e=>

-------- Forwarded Message --------
Subject:

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, HI/H2 blockers


www.bmj.com/content/368/bmj
https://doi.org/1

Date:

Thu, 14 May 2020 09:42:05 -0700
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vinu arumughaim <vaccine.safety(@aol.com><mailto:vaccine.safety(@aol.com>
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pe23.it>, ldantiga@hpg23.it<mailto:ldantiga@hpg23.it>
<ldantiga@hpg23.it>=<mailto:1dantiga@hpg23.it>, letters(@nytimes.com<mailto:lctters@nytimes.com>
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inytletters@nytimes.com<mailto:inytletters@nytimes.com=>
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books@nytimes.com<mailto:books@nytimes.com>
<books@nytimes.com><mailto:books@nytimes.com>,
magazine(@nytimes.com<mailto:magazine@nytimes.com>
<magazine(@nytimes.com><mailto:magazine(@nytimes.com:,
travelmail@nytimes.com<mailto:travelmail@nytimes.com>
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edu@nytimes.com<mailto:eduf@nytimes.com> <edu@nytimes.com><mailto:edu@nytimes.com>.
eileen.murphy@nytimes.com<mailto:eileen.murphy@nytimes.com>
<eileen.murphy@nytimes.com><mailto:eileen.murphy(@nytimes.com>, danielle.rhoades-
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ha@nytimes.com><mailto:danielle.rhoades-ha@nytimes.com>,
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<booking@nytimes.com><mailto:booking@nytimes.com>,
bizday@nytimes.com<mailto:bizday@nytimes.com=
<bizday(@nytimes.com><mailto:bizday@nytimes.com>,
foreign@nytimes.com<mailto:foreign@nytimes.com=
<foreign@nytimes.com><mailto:foreign@nytimes.com>,
sportsi@nytimes.com<mailto:sports@nytimes.com>
<sports@nytimes.com><mailto:sports{@nytimes.com=,
washington(@nytimes.com<mailto:washington@nytimes.com=
<washington@nytimes.com><mailto:washington(@nytimes.com=>,
national@nytimes.com<mailto:national@nytimes.com>
<national@nytimes.com><mailto:national@nytimes.com>,
thearts@nytimes.com<mailto:thearts@nytimes.com>
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2 blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered below ("slow
rolling anaphylaxis").
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e8IgWakoRNvkw3IZR bQ&s=pnGuSAyahCENTR200Q5Z3wzoWKEDAKSVPIFPtfmgTLUo & e=>

One can also expect peripheral blood eosinophilia, Have you checked? RCPCH case definition does not
include it.

That would be consistent with the body's {iatrogenically induced) anti-parasite response against SARS-
CoV-2, instead of just an antiviral response. Consider IgE/Ig(G4 responses against heat shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, [L-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin
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MzJCrb-e8lgWakoRNvkwS51ZR bQ&s=wq82Sv ttgdsallpNx275-fCAxtxjhQMZEMTVITZ8E&e=>

As | have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blocker) helps in COVID-19. Study below. The mechanism involved is explained above.

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-19 Patients: A
Retrospective Cohort Study
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Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a bioweapon but most likely a
result of sloppy experiments
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My comment posted in the Annals of Internal Medicine:
Please see comments section:
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Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic

Hydroxychloroquine and azithromyein use in COVID-19 have been dismissed as "unproven" or
"anecdotal”, by the medical establishment, But the benefit of ventilators in COVID-19 is equally
unproven. Why the clamor for ventilators? And now there are reports that ventilators are not helping.
https://www .npr.org/sections/health-shots/2020/04/02/826105278/ventilators-are-no-panacea-for-
critically-ill-covid-19-patients<https://urldefense.proofpoint.com/v2/url 7u=https-
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mDIROBW3umLQEgX7YxisEG8V|S1tJ0oxmu lk&m=f laRuzzeONBCIPdMzICrb-
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Running protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a strong
similarity to a pig spike protein (coronavirus infected pig). Accession number QGV 12786 vs,
QHD43416.1 for SARS-CoV-2.

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine
circoviruses in the rotavirus vaceines, for example.
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-
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Upon infection with any of these viruses, the concurrent allergic reaction can inereasc disease severity. In
such cases, antihistamines and other allergy treatments such as mast cell stabilizers may help reduce
infection severity.

This is similar to influenza vaccine induced allergy to the influenza virus, increasing the severity of
subsequent influenza infection as described here;

Influenza vaccines and dengue-like disease
https://www.bmj.com/content/360/bmj.k1378/rr-15<https://urldefense.proofpoint.com/v2/url 2u=https-
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There have been reports that elevated ferritin and 1L.-6 levels are predictors of fatality in COVID-19.
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There is an increase in mast cell density during infections:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC443507 1 /<https://urldefense.proofpoint.com/v2/url7u=htt
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1gE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels.

Ferritin Particles Accumulate in Human Mast Cell Secretory Granules and Are Released upon FeeRI-
mediated Activation
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Histamine promotes release of IL-6.

Histamine Promotes the Release of Interleukin-6 via the HIR/p38 and NF-xB Pathways in Nasal
Fibroblasts
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Also, neutrophils recruited to the lung during infection can release histamine.

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia.
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The antihistamine effect of Vitamin C 1V seems to help.
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Also, azithromycin reduces histamine induced inflammation.

The anti-inflammatory effects of erythromycin, clarithromycin, azithromycin and roxithromycin on
histamine-induced otitis media with effusion in guinea pigs.
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Hydroxychloroquine helps in allergic asthma.

Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate
symptomatic asthma.
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Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial
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So there are many indicators pointing to the role of mast cell degranulation/histamine release being a
major component of COVID-19.

Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine. azithromycin may all address
ditferent aspects of this same problem.

Focusing on only the antiviral actions of hydroxychlorogquine or azithromycin, will lead us into blind
alleys.

Prof. Piero Sestili

Ordinario di Farmacologia

Dipartimento di Scienze Biomolecolari,

Universita degli Studi di Urbino Carlo Bo

Via "l Maggetti" 26 61029 URBINO (PU)

Phone +39 (0)722 303414,
htips://scholar.google.it/citations7user=wlles W4 A A A AJ&hl=it<https://protect2 fireeye.com/url 7k=e77a8
6e8-bb2e9194-¢77ab7d7-0cc4 7Tade5fal-

2 lceb2 1 6eb834acs&u=https://urldefense. proofpoint.com/v2/url ?u=http-

3A  www.uniurb.it_ it cdocs CVPROF cv-2Ddocente-

5F100271 .pdf&d=DwMGaQ&c=mkpgQsB2XaCKIwNVEb32dmVOmERqle4bBOtFOCetPSY &r=pBEX
LUmMmDIROBW3umLQEgX7YxisEGRV|S1tJ0oxmu lk&m=f laRuzzeINBCIPdMzICrb-
e8lpWakoRNvkwSIZR bQ&s=FPeqnUVO7kPxNQg2czGUPIZY Y Yz00HSHZwIKvO718&e=>
https://protect2.firceye.com/url7k=44695893-183d4 1 ef-446969ac-0ccd Tadc5fa2-
652a7924e25¢6333&u=https://www.uniurb.at/persone/piero-
sestili<https://protect2.fireeye.com/url7k=ef975266-b3c34b1a-ef976359-0cc4 7ade Sfa2-

33n6dfcel d88d34 B &u=htips://urldefense.proofpoint.com/v2/url Tu=https-

3A  www.uniurb.it persone piero-
2Dsestili&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqIe4bBOtFOCetPYY &r=6BEXLUm
DIROBW3umLQEgX7YxisEGE8V)S1tJ0oxmu |k&m={ laRuzzeONBCIPAMzICrb-

eBlgWakoRNvkwSIZR bQ&s=NmQQ8xdY ghyn43z009AuilUjvor9oHOR TsRi6gEnaO5k&e=>

Robert W Malone, MD, MS

Vaccines and Biotechnology

iPhone (US) {o,(6) B

Office (US) 240.994,3334

https://protect2. fireeye.com/url 7Tk=c662c409-2a36dd75-c662f536-0ccd 7adcSta2-
(093a5d0f8d5bobdc&u=https://protect2.fireeye.com/url ?k=979cc615-cbc9cfc5-979¢{72a-0cc4d TabaS2de-
3c450dce? 10849de&u=http://www linkedin.com/in/rwmalonemd<https://protect.fireeye.com/url?k=820
6ddb2-de52c4ce-8206ecBd-Occd Tade5fa2-

Tel5a6eded(9e500&u=htips://urldefense. proofpoint.com/v2/url?u=https-3A__ protect2.firceye.com_url-
3Fk-3D12110£35-2Dae4406e5-2Df21 13e0a-2D0cc47a6a52de-2D0ceafldb0d 7fecf-26u-3Dhttp-


https://protect2.tireeye.com/url'?k=c662c409-9a36dd75-c662f536-0cc47a<lc5fa2
https://fireeye.com/url
https://protect2
www.uniurb.it_it
https://scholar.google.it/citations?user=wl.fcsW4AAAAJ&hl=it<https://protect2.fireeye.com/url?k=e77a8
https://Scien.ze
https://ulation/histami.ne

3JA  www.linkedin.com_in_rwmalonemd&d=DwMGaQ&c=mkpg(s82XaCKIwNVEL32dmVOmERqglJe
4bBOtF0CetP9Y &r=6BEXLUMDIROBW 3umLQEgX7YxisEG8V(S1tJ0oxmu_lk&m={ laRuzze9NBCI
PdMzJCrb-

e8lgWakoRNvkwSIZR bQ&s=UfUCRS0bT TIOmGXmr8UIY 7y XQOMwSgb0fhSExOj0U&e=>
https://protect2.fireeye.com/url ?k=d8f4ebca-84a0f2b6-d8f4daf5-0cc4 7adcS5fa2-

3a82fe33¢c99cb2ed &u=https://protect2.fireeye.com/url 7’k=2959cd27-750cc417-2959fc | 8-Occd 7TabaS2de-
f0896a6017734c49&u=http://www.rwmalonemd.com/<https://protect2.fireeye.com/url7k=a03b68 1 {-
fc6f7163-a03b5920-0cc47ade5fa2-
cba23¢280998b199&u=https://urldefense.proofpoint.com/v2/url?u=https-3A__ protect2.fireeye.com url-
3Fk-3Dc7719d48-2D9b249498-2Dc771ac77-2D0cc47a6a52de-2D27d4adf0be640981-26u-3Dhttp-

3A  www.rwmalonemd.com &d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqJedbBOtFOC
etPOY &I=6BEXLUmMDIROBW3umLQEgX7YxisEG8V|S1tJ0oxmu_|k&m=f [aRuzzeSNBCIPdMzICrb-
eBlgWakoRNvkwSIZR bQ&s=kkya7BXAB cvinMsMMI2tCROWy6CwijtTY 7-gXgxFcQmA&e=>

"Tread lightly, take only pictures, leave only footprints, kill only time"
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tew2i@cumec.columbia.edu <tcw21@cumc.columbia.edu>; kjtracey@northwell.edu
<kjtracey@northwell.edu>; mvcallahan@mpgh.harvard.edu <mvcallahan@mgh.harvard.edu>;
jagel@cumc.columbia.edu <jabb0@cumc.columbia.edu>; janowitz@cshl.edu <janowitz@cshl.edu>;
djpe5@cam.ac.uk <djpeS@cam.ac.uk>; Darreil.Ricke@Il.mit.edu <Darrelt.Ricke@Il.mit.edu>;

ST3 = ~ b;yongfeng@email.unc.edu
<yongfeng@email.unc.edu>; xphuang@unc.edu <xphuang@unc.edu>; kris.white@mssm.edu
<kris.white@ mssm.edu>; elena.morenodelolmo@mssm.edu <elena.morenodelolmo@mssm.edu>;
Assaf_Alon@hms.harvard.edu <Assaf_Alon@hms.harvard.edu>; Andrew_Kruse@hms.harvard.edu
<Andrew_Kruse@hms.harvard.edu>; anthony.mittermaier@mcgill.ca
<anthony.mittermaier@mcgill.ca>; fulianne.Hall@quinnipiac.edu <Julianne. Hall@quinnipiac.edu>;
Robert.Bona@quinnipiac.edu <Robert.Bona@quinnipiac.edu>; h.clark@ucl.ac.uk <h.clark@ucl.ac.uk>;
bryan_roth@ med,unc.edu <bryan_roth@med.unc.edu>; Victor.Francone@quinnipiac.edu
<Victor.Francone@gquinnipiac.edu>; Norbert.Herzog@quinnipiac.edu
<Norbert.Herzog@quinnipiac.edu>; Maurice.Fremont-Smith@guinnipiac.edu <Maurice.Fremont-
Smith@quinnipiac.edu>; marikpe@evms.edu <marikpe@evms.edu>; Commins, Scott P
<scommins@email.unc.edu>; Lawrence Steinman <steiny@stanford.edu>; ngkounis@otenet.gr
<ngkounis@otenet.gr>; Matzinger, Polly <pcm@helix.nih.gov>; pconti@unich.it <pconti@unich.it>
Cc: Robert.Kadlec@hhs.gov <Robert.Kadlec@hhs.gov>; Secretary @HHS.gov <Secretary@HHS.gov>,
Gary.Disbrow@hhs.gov <Gary.Disbrow@hhs.gov>; Christine Laine <claine@acponline.org>;
fgodlee@bmj.com «<fgodiee@bmj.com>; howard.bauchner@jamanetwork.org

<howard. bauchner@jamanetwork.org>; richard.horton@lancet.com <richard.horton@lancet.com>;
erubin@hsph.harvard_edu <erubin@hsph.harvard.edu>

Subject: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Prof. Sestili,

Thank you for your quick response and suggestion.

All,

As Prof. Sestili has suggested, [ agree that we should coauthor a paper (or perhaps an open letter
like this one?) requesting that authorities rapidly consider and promote the clinical exploitation
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of medications that address inappropriate mast cell activation and the resulting immune cascade
in COVID-19 (these include mast cell stabilizers, histamine HI1/H2 blockers, leukotriene
antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the beneficial effects of these medications since late
January 2020 because the mechanism was understood. Hundreds of thousands of lives could
have been saved if these medications had been used. If we do not act now, hundreds of thousands
more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe
COVID-19:

Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19
https://doi.org/10.3389/fphar.2020.00854

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://www.researchsquare.com/article/rs-30934/v2

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://pubmed.ncbi.nlm.nih.gov/32013309/

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin,
IL-6, D-dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell
stabilizers, antihistamines, Vitamin C, hyvdroxychloroquine, ivermectin and azithromvcin
https://doi.org/10.5281/zenodo.3748303

As I wrote in my comment posted in the Annals of Internal Medicine,

Understanding mechanisms is better than demanding clinical trials in the middle of a

pandemic

Please see comments section:
https://protect2.fireeye.com/url?k=a59a2530-19cf2¢23-a59a140f-0cc47adb5650-
90e476868a577354& u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-
chloroguine-during-covid-19-pandemic-what-every-clinician

Please respond if you would like to be a coauthor and please share any other ideas to make this
happen. Please include coworkers who may be interested.

Thanks,

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote;
Dear Vinu,

I wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early
clinical presentation.

I am elated to see that many colleagues around the world independently formulated similar
thoughts and that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list
where Prof. Conti, Protf Kritas and their coworkers could be included) pushing authorities to

rapidly consider and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article


https://90e476868a577354&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine
https://doi.org
https://bttps:/h,mv.researchsquare.com/article/rs-30934/v2

https://doi.org/10.3389/fphar.2020.00854

Please, if you think it might be useful, forward this message to your MCS mail list.
Truly yours and thanks for your relevant effort, ciao

Piero Sestili

Full Professor in Pharmacology,

University of Urbino, Italy

Il giorno mar 7 lug 2020 alle 02:46 vinu arumugham <vaccine.safety(@aol.com>ha scritto:
www.bmj.com/content/368/bmj.m1252/rr-1

-------- Forwarded Message --------
SubjectKawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers,
:H1/H2 blockers
Date:Thu, 14 May 2020 09:42:05 -0700
From:vinu arumugham <vaccine.safety(@aol.com>
nchoueit@montefiore.org <nchoueit(@montefiore.org>, Brett. Giroir(@hhs.gov
<Brett.Giroir@@hhs.gov>, ufficiostampa(@asst-pg23.it <ufficiostampa(@asst-pg23.it>,
Idantiga@hpg23.it <ldantiga@hpg23.it>, letterst@nytimes.com <letters@nytimes.com=,
nytnews(@nytimes.com <nvtnews(@nytimes.com>, invtletters(@nytimes.com
<inytletters@nytimes.com>, editorial@nytimes.com <editorial@nytimes.com>,
corrections@nytimes.com <corrections{@nytimes.com=>, books@nytimes.com
<books(@nytimes.com>, magazine(@nytimes.com <magazine{@nytimes.com=>,
travelmail{@nytimes.com <travelmail(@nvtimes.com>, edu(@nytimes.com
<edu(@nytimes.com>, eileen.murphy(@nytimes.com <eileen.murphy(@nytimes.com=>,
danielle.rhoades-ha@nytimes.com <danielle.rhoades-ha@nytimes.com>,
booking@nytimes.com <booking(@nvtimes.com>, bizday(@nytimes.com
<bizday@nytimes.com>, foreign{@nytimes.com <foreign@nytimes.com>,
sports@nytimes.com <sports@nytimes.com>, washington({@nytimes.com
<washington@nytimes.com>, national@nytimes.com <national@nvtimes.com=>,
thearts@nytimes.com <thearts@nytimes.com>, metropolitan@@nytimes.com
<metropolitanf@nytimes.com>, tips@nytimes.com <tips{@nytimes.com:>,
publict@nytimes.com <public@nytimes.com>, sarah.mervosh@nytimes.com
<sarah.mervosh@nytimes.com>, pam.belluck@nytimes.com
<pam.belluck(@nytimes.com>, reed.abelson(@nytimes.com
<reed.abelson@nytimes.com>, david.a.dobbs(@gmail.com
<FhiiR) T, n.walsh(@medpagetoday.com
<n.walsh@medpagetoday.com>, tipsi@medpagetoday.com <tips@medpagetoday.com>,
c.bankhead@medpagetoday.com <c.bankhead(@medpagetoday.com>,
Ih\(ARY | finviay b, c.phend@medpagetoday.com
<c¢.phend@medpagetoday.com=>, m.walker@medpagetoday.com
<m.walker@medpagetoday.com>, ehlavinka@medpagetoday.com
To:<ehlavinka@medpagetoday.com>, iingram(@medpagetoday.com
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<r.viner@ucl.ac.uk>, e.whittaker(@imperial.ac.uk <e.whittaker@imperial.ac.uk>,
m.levin@imperial.ac.uk <m.levin{@imperial.ac.uk>, JPIDS .EditorialOffice(@oup.com
<JPIDS . EditorialOffice(@oup.com>, gerberj(@email.chop.edu
<gerberj@email.chop.edu>, sarah.parker@ucdenver.edu
<sarah.parker(@ucdenver.edu>, greemd@chp.edu <greemd(@chp.edu>,
ravi.jhaveri(@northwestern.edu <ravi.jhaveri@northwestern.edu>,
samir.shah(@cchme.org <samir.shah(@cchme.org>, ashanef@emory.edu
<ashane@emory.edu>, ilan.youngster@childrens.harvard.edu
<ilan.youngster(@childrens.harvard.edu>, storch@wustl.edu <storch(@wustl.edu>,
jsbradley(@ucsd.edu <jsbradley(@ucsd.edu>, penelope.bryant@mecri.edu.au
<penelope.bryant@meri.edu.au>, chchiv@adm.cemh.org. tw
<chchiu@adm.cgmh.org.tw>, lara.danziger-isakov(@ecchme.org <lara.danziger-
1sakov(@cchme.org>, dhunstad@wustl.edu <dhunstad@wustl.edu>,
Huskins.Charles(@mayo.edu <Huskins.Charles(@mayo.edu>,
mlaufer@medicine.umaryland.edu <mlaufer@medicine.umaryland.edu>,
latania_logan(@rush.edu <latania_logan(@rush.edu>, fernando.p.polack(@vanderbiit.edu
<fernando.p.polack(@vanderbilt.edu>, Adam.Ratner@nyulangone.org
<Adam.Ratner@nyulangone.org>, jennifer read@nih.gov <jennifer read@nih.cov>,
ir3@ualberta.ca <jr3(@ualberta.ca>, Lrubint@lij.edu <Lrubin(@lij.edu>,
Ls5t@cume.columbia.edu <Ls5(@cumec.columbia.edu>,
mike.sharland@stgeorges.nhs.uk <mike.sharland(@stgeorges.nhs.uk>,
bill.steinbach@duke.edu <bill.steinbach@duke.edu>, ptamma | @jhmi.edu

<ptamma | @jhmi.edu>, ttan@northwestern.edu <ttan(@northwestern.edu>,
jvallejo@bem.edu <jvallejo@bcecm.edu>, a.warris(@abdn.ac.uk <a.warnis(@abdn.ac.uk>,
CGIDRadmin(a@seattlechildrens.org <CGIDRadmin(@seattlechildrens.org>,
danielle.zerr@seattlechildrens.org <danielle.zerr@seattlechildrens.org>

Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, HI/H2
blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered
below ("slow rolling anaphylaxis").
https://twitter.com/ArumughamVinu/status/12596591690464747537s=20

One can also expect peripheral blood eosinophilia. Have you checked? RCPCH case definition
does not include it.

That would be consistent with the body's (1atrogenically induced) anti-parasite response against
SARS-CoV-2, instead of just an antiviral response. Consider IgE/IgG4 responses against heat
shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin,
[L-6, D-dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell
stabilizers, antihistamines, Vitamin C, hydroxychloroguine, ivermectin and azithromycin
hitps://doi.org/10.528 1/zenodo.3748303
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As I have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine.
H2-blocker) helps in COVID-19. Study below. The mechanism involved is explained above,
Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-19
Fatients: A Retrospective Cohort Study
https://www.medrxiv.org/content/10.1101/2020.05.01.20086694v 1

Root cause of COVID-19? Biotechnology's dirtv secret: Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a bioweapon but most
tikely a result of sloppy experiments

https://doi.org/10.5281/zenodo.3766462

My comment posted in the Annals of Intemal Medicine:

Please see comments section:

https://protect2.fireeye.com/url ?’k=ebfab2d7-b7afbbc4-ebfa83e8-0ccd 7adb5650-
f6ba0a653f975305&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-
chloroguine-during-covid-19-pandemic-what-every-clinician

Understanding mechanisms is better than demanding clinical trials in the middle of a
pandemic

Hvdroxychloroguine and azithromycin use in COVID-19 have been dismissed as "unproven” or
"anecdotal”, by the medical establishment. But the benefit of ventilators in COVID-19 1s equally
unproven. Why the clamor for ventilators? And now there are reports that ventilators are not helping.

https://www.npr.org/sections/health-shots/2020/04/02/826105278/ventilators-are-no-panacea-for-

critically-ill-covid-19-patients

Runuing protein sequence analysis with the SARS-CoV-2, MERS, SARS vituses, there 15 a slvong
similarity 1o a pig spike protein (coronavirs infected pig). Accession number QGV 12786 vs.

QHD43416.1 for SARS-CoV-2.

Since vaccines contain porcine proteins derived trom pigs infected with any number ot discases, one
could develop lgE mediated sensitization to coronavirus spike proteins. We have entire, viable
porcine circoviruscs in the rotavirus vaccines. for example.

https://www.cdc.gov/vaceines/pubs/pinkbook/downloads/appendices/b/excipient-table-2.pdf

Upon infection with any of these viruses, the concurrent allergic reaction can increase disease
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severity. In such cases, antihistamines and other ailergy treatments such as mast cell stabilizers may
help reduce infection severity.

This is stmilar to influenza vaceine induced allergy to the influenza virus, increasing the severity of
subsequent influenza infection as deseribed here:

Influenza vaccines and dengue-like disease

hitps://www.bmj.com/content/360/bmj.k1378/r-15

There hive been reports that elevated ferritin and 1L-6 levels are predictors of fatality in COVID-19,

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext

There is an increase in mast cell density during infections;

https://www.ncbi.nlm.nih.eov/pmc/articles/PMC4435071/

IgE mediated mast cell degranulation results in tnercased ferritin levels as well as histamine levels.

Ferritin Particles Accumulate in Hurnan Mast Cell Sceretory Granules and Are Released upon FeeRI-
mediated Activation

https://protect?.fireeye.com/url?k=fcc8fcal-a09df5b2-fec8cd9e-0Occ4 7adb5650-
41f4360b0b9a8d34&u=https://www.jacionline.org/article/S0091-6749(17)32622-2/fulltext

Histaminc promotes release of [L-6.

Histamine Promotes the Release of Interleukin-6 via the H1R/p38 and NF-xB Pathways in Nasal
Fibroblasts
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214978/

Also, neutrophits recruited to the [ung during infection can release histamine.,

Neutrophil histamine contributes to intflammation in mycoplasma pnewmonta.

hitps://www.ncbi.nlm.nih.cov/pubmed/17158962
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The antikistamine effect of Vitamin C IV secems to help.

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis

https://www.ncbi.nlm.nih.gov/pubmed/1578094

https://protect2.fireeye.com/url 7k=43b90bt7-1fec02e4-43b93ac8-0ccd7adb5650-
f00265bd76be5419& u=https://www.nutraingredients.com/Article/2020/03/25/Hospital-turns-to-high-

dose-vitamin-C-to-fight-coronavirus

Also, azithromycin reduces histamine induced inflammation,

The anti-inflammatory effects of erythromycin, clarithromycin, azithromycin and roxithromycin on
histaminc-induced otitis mcdia with effusion in guinca pigs.

https://www.ncbi.nlm.nih.gov/pubmed/29888693

Hydroxychloroquine helps in allergic astlhima.

Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate
symptomatic asthma.

https://www.ncbi.nlm.nih.gov/pubmed/9723661

Hydroxychloroguine and azithromyein as a treatment of COVID-19: results of an open-label non-
randomized clinical trial

https://www.sciencedirect.com/science/article/pii/S0924857920300996
https://protect2.fireeye.com/url7k=756b6811-293e61e2-756b59ce-0cc47adb5650-

4dd2cfe5d4d95 | f6&u=https://www.mediterranee-infection.com/covid-19/

So there are many indicators pointing to the role of mast cell degranulation/histamine refease being a

major compoenent of COVID-19.


https://protect2.fireeye.com/url?k=756b68fl
https://bttps://www.ncbi.nlm.nih.gov/pubmed/9723661
https://www.ncbi.nLm.nih.gov/pubmed/29888693
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https://www.acbi.nlm.nih.gov/pubrned/1578094

Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine, azithromycin may all address
different aspects of this same problem.
Focusing on only the antiviral actions of hydroxychloroguine or azithromycin, will lead us into blind

alleys.

Prof. Piero Sestili

Ordinario di Farmacologia

Dipartimento di Scienze Biomolecolari,

Universita degli Studi di Urbino Carlo Bo

Via "I Maggetti" 26 61029 URBINO (PU)

Phone +39 (0)722 303414;

https://scholar.google.it/citations?user=wllcs WAAAAAJ&hl=1t
https://protect2.fireeye.com/utl ’k=28960ba | -74¢302b2-28963a9%¢-0cc4 7adb5650-
0b69a99bc¢ 1 3etb4e&u=https://www.uniurb.it/persone/piero-sestili
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Thank you for your support, the data seem to be heading in the right direction.
lonathan

Any guidance would be more than welcome.

From: Jonathan Javitt

Sent: Friday, July 10, 2020 3:23 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Azar, Alex (alex.azar@hhs.gov)
<alex.azar@hhs.gov>

Cc: Mcbride, Dennis q;“i-_-_. )(6) };
cunnion@mac.com

Subject: RE: RLF-100 (aviptadil) for treatment of Critical COVID-19

Importance: High

Dear Dr. Disbrow,

| appreciate the focus on partnership and procedure. We have submitted our information to

ACTIV. However, we have a clinical trial in the field that is saving lives today and we need a miniscule (by
BARDA standards) amount of emergency support today. We proceeded at risk in good faith because we
believed we had a lifesaving solution and the science is coming our way. In my previous email | sent you
information on 3 cases of rapid clinical recovery being observed in NCT04311697. More than 10 such
cases have now been identified with the first 30 randomized patients. The DSMB will be reviewing the
first unblinded data in a few days.

In the meantime, | hope you will read the attached report of the first patient treated under open-label
named-patient FDA Emergency Access IND, a 54 year aold man with rejection of a double lung transplant
and Critical COVID-19 with respiratory failure. He had exhausted all other therapeutic options, including
Tocilizumab and had a NIAID Score of 2. He was treated with RLF-100. Within 3 days, his pneumaonitis
cleared on x-ray and chest CT. His oxygen saturation rapidly improved, and he was discharged from the
ICU after 4 days on room air.
https://protect2.fireeye.com/url?k=d569d8h5-893cd1a6-d569e98a-0cc4 7adb5650-
aB804c4e5b000ad06& u=https://www.preprints.org/manuscript/202007.0178/v1

History will remember us by what we do today. Not by our adherence to administrative procedure. The
death knell of the Roman Empire was the Justinian plague. The end of the Renaissance was sparked by
the bubonic plague. Spanish flu killed more people than combat in World War I. In the past week, 3 of
our study coordinators have been put out of action by COVID-19 and the ICUs at our study sites are once
again full.

Yesterday, the FDA pulmonary division requested that | file a blanket {i.e. not named-patient}
Emergency Access IND for patients who don’t qualify for our clinical trial. In my 30 years of dealing with
FDA, | never imagined that they would ask a sponsor to make an unapproved medication more widely
available rather than the other way around.
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You have control of an open quantity contract with ICONgphs that has more than $500 million of
available ceiling. Their teaming agreement with us is documented in the BARDA White Paper. Please
direct resources to ICON sufficient to generate definitive efficacy data in NCT04311697 and to institute
CMC scaleup. I'm looking to you for definitive data. Not to line our corporate treasury.

A 25 million initial task order within your existing, congressionally-funded contract will prove whether
we have a game-changing, lifesaving solution or whether we should fold our tent and go home. If we
hand you data, we will ask you to support rapid scaleup. if another 100,000 Americans die needlessly
because we are caught up in an administrative SNAFU, history will be unforgiving. | know you are
committed to anything and everything that has the potential to save lives. Two colleagues whom you
respect of USUHS and the National Defense University are cc’d. They would not be on cc if this was not
the right thing to do.

Respectfuily,
Janathan

From: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>
Sent: Friday, July 10, 2020 2:27 PM

To: Jonathan Javitt <jjavitt@neurorxpharma.com>

Cc: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>
Subject: RE: RLF-100 (aviptadil) for treatrent of Critical COVID-19

Dr. Javitt,

| appreciate your email and dedication to your company and development of potential treatments for
COVID-19 disease. As you are aware, under Operation Warp Speed (OWS), the NIH ACTIV Partnership is
establishing multiple clinical trials, each under a master protocol to quickly evaluate; neutralizing
monoclanal antibodies, immune modulators, antivirals and anticoagulants. This necessitated the closing
of area of interest 9.3 since OWS would be funding these large clinical trials. Therapeutics are a high
priority for OWS and this includes immune modulators. The ACTIV Partnership is actively reviewing
submission of candidate products for potential inclusion into various clinical trials. The submission portal
can be found at the link below. If you have not already, | encourage you to submit your infermation to
allow the ACTIV Partnership to quickly review your data and provide you with feedback.

https://grants.nih.gov/grants/rfi/rfi.cfm?1D=107

As you are aware, BARDA is not able to receive submissions under area of interest 5.3, All parties are
encouraged to engage with ACTIV as the clinical trials will be supported by OWS.

Regards,

Gary
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Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs
Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G
Washington, D.C. 20201

Office: - -

I\.r‘lobilezilr RN |

Fax: 202-205-0873

email: Gary.Disbrow@HHS.gov
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Current and Innovative Pipelines for COVID-19 Therapeutics, Vaccines. and Diagnostics

Introduction. The COVID-19 outbreak has now spread 1o 134 countries or lertitories. The Secretary of
Health and Human Services declared a Public Health Emergency (Jan 31. 20203, The World Health
Organization {WHQ) declared a pandemic (March [ 1, 2020), and the President declared a national
emergency (March 13, 2020). The cause of the COVID-19 outbreak was determined to be a novel
coronavirus, called SARS-CoV-2.

Although the U.S. Food and Drug Administration (FDA) has issued Emergency Use Authorization (EUA)
for some SARS-CoV-2 diagnostic tests, there are currently no FDA-approved diagnostics, therapeutics, or
vaccines for COVID-19. Given that there are now over 1600 cases and 41 deaths in the U.S., it is
imperative for the USG to develop safe and effective COVID-19 medical counternmeasures rapidly.

Interagency 2019-Novel Corgonavirus Medical Countermeasures Task Force. On 25 January 2020,
the Assistant Secretary for Preparedness and Response (ASPR), in the Department of Health and Human
Services (HHS), requested that the Biomedical Advanced Research and Development Authority
{BARDA) stand up an interagency SARS-CoV-2 Medical Countermeasures (MCM) Task Force. The
following USG agencies are pariners in the Task Force: ASPR, BARDA, Centers for Disease Control and
Prevention (CDC), Department of Defense (DoD), Department of Homeland Security (DHS), Food and
Drug Administration (FDA), National Institute of Allergy and Infectious Diseases (NIAID), Office of
Science and Technology Policy (OSTP). and United States Department ot Agriculture (USDA).

The Interagency Task Force developed a market research initiative to solicit concept papers about
COVID-19 diagnostics, therapeutics. vaccines, and other technologies from potential industry partners.
The portal has received over 700 submissions and held meetings with 75 companies.

In addition, the MCM Task Force clinical trial working group has enabled coordination to establish
clinical trials networks to collect samples and clinical data. as well as to understand the infection with
respect to disease progression and viral shedding, to inform all aspects of the response. Additionally, this
framework will allow for comparison of many of the products discussed in this document.

Current Pipelines for Diagnostics, Therapeutics, and Vaccines. The MCM Task Force Working
Groups continue to survey the landscapes of potential diagnostics, therapeutics, and vaccines for COVID-
19 (see Appendix I for an overview of each of these landscapes). The technologies described below have
been prioritized by the Task Force according to specific criteria for each MCM type.

Current Diagnostics Pipeline. Accurate, rapid diagnostics are critical for identifying and rapidly
isolating COVID-19 cases, tracking spread of the virus, managing patient care, and supporting clinical
trials. Augmenting SARS-CoV-2 testing capacity in healthcare settings - including point-of-care (POC},
hospital, clinical, and commercial laboratories - is a top priority. USG technical, regulatory, and financial
support has a track record of accelerating diagnostic development in recent emerging discase outbreaks
{2009H1IN1 influenza, Zika, Ebola).

The Interagency MCM Task Force Diagnostic Working Group recommended prioritizing development

and use of molecular assays (e.g.. RT-PCR) specifically designed to detect SARS-CoV-2 RNA in

respiratory samples for several reasons:

e Molecular assays are generally more sensitive and specific than immunoassays (i.e.. lateral flow tests
that detect viral proteins).

s Tests with high sensitivity, especially when a new disease emerges and there is limited information
about the best specimen types and amount of virus that can be detected in these samples, are
important to reduce the risk of false negative results,

1



Interagency 2019-Novel Coronavirus Medical Countermeasures Task Force

e Existing FDA-cleared molecular diagnostic platforms that are widely available for infectious disease
testing can be leveraged to expedite development of and access to SARS-CoV-2 tests. Some of these
platforms are designed for use in POC settings and others for use n laboratories with high-throughput
testing capacity.

¢ The timeline to develop and validate molecular assays is shorter than that for immunoassays because
the FDA has already evaluated the platform and specimen collection components, and the pathway
for EUA is straightforward,

e [Nole: additional information about lateral flow tests as well as hand-held and home-use diagnostic
tests can be found in the [nnovative Diagnostics section below.]

This focus has borne out as several molecular assays are now available for diagnostic purposes. The

MCM Task Force has been an integral part of this effort by enabling reagent preparation and distribution

and by funding multiple diagnostic development efforts. USG efforts to expedite the availability of

molecular diagnostic tests for SARS-CoV-2 include the following:

¢  FDA is expediting the review of EUA submissions and utilizing flexible enforcement discretion
where appropriate to accelerate the availability of diagnostic tests.

o EUAs have been issued for the CDC 2019-nCoV Real-Time RT-PCR Diagnostic Panel and
two tests developed by industry pariners

* BARDA and DoD are partnering with six companies to develop assays for existing and widely
available FDA-cleared platforms

e NIH accelerated the availability of viral RNA that is needed for assay validation for EUA through its
viral repositories.

e DoD is working with two large diagnostics companies capable of pushing the highest throughput
molecular deteclion assays to large. high complexity DoD testing sites that are already linked into the
Military Health System and could be expanded to other USG sites.

Current Therapeutics Pipeline. While there are no therapeutics currently shown to be safe and effective
for the treatment of COVID-19 infections, a variety of therapeutic strategies can be used to accelerate
development of products for potential use in the current pandemic. The USG and its partners have
initiated simultancous development of multiple therapeutic candidates with different attributes to increase
the likelihood of success. The strategy for prioritization of therapeutic candidates includes the following
criteria: |) preclinical safety and efficacy data, 2) risk/benefit considerations. 3} risks, costs, and burdens
of drug administration across populations, and 4) domestic manufacturing capabilities.

Small molecule-based antivirals. Broad-spectrum antivirals that are already approved or in clinical
development for other indications can be repurposed by the LUSG to evaluate their safety and efficacy for
treatment of COVID-19 patients.

*  Remdesivir 1s a nucleotide analogue developed by Gilead Sciences. in conjunction with DoD, as a
treatment for Ebola virus disease. Remdesivir has been evaluated in Phase 1 studies and as part of &
Phase 2/3 study for Ebola virus disease. NIAID, in cooperation with an interagency team, initiated a
randomized controlled trial (RCT) that will initially compare remdesivir with a placebo in the U.S.
and at international sites. As of March 14, 2020, it has activated 8 US and 2 international sites and
has enrolled 10 US and | international paticnts, and is progressively expanding clinical trial sites in
the US and other countries. DoD is setting up military hospital sites for participation in the RCT and
has established an agreement with Gilead for emergency use in Service Members on a case-by-case
basis if the RCT is not available. Gilead is evaluating US-based manufacturing options to expand
capabilities.

s KALETRA® (lopinavir and ritonavir} s an FDA-approved treatment for HIV infection marketed by
AbbVie [nc. It 1s an orally-dosed fixed combination of two protease inhibitor antivirals now being
evaluated in China as a potential treatment for COVID-19.

(%]
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e Chloroguine is an oral drug that is FDA-approved and widely used for pre-exposure prophylaxis and
treatment of malaria. [t 1s inexpensive to produce and has human safety data. Chloroquine is being
tested as prophylaxis tor healthcare workers and other high-risk individuals in Thailand.

o Library screening: BARDA and DoD are working with Janssen and Merck to screen libraries of
compounds for antiviral activity against SARS-CoV-2. Some of these compounds have been tested in
humans for other discases, so some clinical safety data are available.

Antibody-based approaches. Recent breakthroughs in antibody identification, production. and domestic
manufacturing allow for the development of specific antibody-based therapeutics on a faster time scale
than ever before. The USG has previously invested in platform technologies thal can be rapidly adapted
10 new and emerging infectious diseases,

s  Convalescent plasma contains antibodies against SARS-CoV-2 that could provide a therapeutic
benefit. Unverified information provided by China to FDA indicates that convalescent plasma may
have a benefit, but further evaluation of this strategy is needed,

«  BARDA expanded an existing partnership with Regeneron Pharmaceuticals to develop monoclonal
antibodies that target SARS-CoV-2. The antibodies will be developed using an FDA-licensed “plug
and play” platform technology that BARDA supported for development of therapeutics to Ireat the
relaled MERS and Ebola: the Ebola antibodies are being studied in a randomized controlled trial in
the ongoing outbreak in the Democratic Republic of the Congo.

* DoD is supporting several partners in rapid identification and production of monoclonal antibodies.
Partners are isolating antibodies from SARS-CoV-2 survivors and working with the DoD and NIAID
to characterize their properties.

« Sab Biotherapeutics is developing human polyclonal antibodies in its transchromosomal bovines by
vaccinating with SARS-CoV-2 antigens. This technology was successfully used to create a MERS-
CoV product that is ready for Phase 2 clinical studies,

Host-largeted therapeutics that modulate the immune response or promole (issue repair. Therapeutics
acting on host processes such as tissue repair or the immune response. rather than directly targeting the
virus, could be beneficial for enhancing recovery in severely ill patients; however, they may also have
potential to cause harm, thus highlighting the need for carefully controlled and monitored study.

o Tocilizumab fActemra") and sarilumab (Kevzara®) are IL-6 receptor antagonists that are being tested
for COVID-19 treatment in China and ltaly. Elevated IL-6 levels have been noted in patients with
COVID-19 and tend to correlate with disease severity in some reports. Randomized controlled trials
of these therapies are expected to be implemented in the US by the end of March 2020.

e Agents such as non-steroidal anti-inflammatories, “statins ', metformin, and jak inhibitors. as well as
g large number of interferons and cvtokine-directed therapeutics, are being considered, The level of
scientific and clinical data underpinning these agents for use in COVID-19 vary greatly. Preclinical
models of COVID-19 disease are being developed but may take some fime to establish and validate
as etfective tools for prioritization of host target-directed therapies.

Current Vaccines Pipeline. Vaccination is often the most effective measure for the control of infectious
discases. The best strategy for rapid development, production, and administration of a COVID-19 vaccine
entails leveraging existing vaccine platform technologies. Development efficiency is accelerated by
drawing on approaches used for related coronaviruses. Diverse platform attributes (e.g., number of doses,
safety, immunogenicity, manufacturability) are critical to de-risk the product development portfolio and
to accelerate the time to first-in-human clinical trials.

Strategically, it 1s eritical o initiate development of multiple candidates with different attributes, At each
development stage, poorly performing candidates will be down-selected and resources transferred to
better performers 10 maintain momentum towards late stage development. As such, multiple candidates
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will be supported in parallel with each platform. rather than sequenuially, to expedite development of a
successiul vaceing. The major criteria for prioritization of vaccine candidates are as follows: 1)
prechnical (potential) efficacy and safety data; 2) potential use in targel populations; 3) osk/benefit
analysis; 4) regimen, ineluding adjuvants and number of doses; and 3) climeal development timelines and
domestic manufacturing capability,

The following noteworthy vaccine candidates and platforms are being supported or considered by the

USG:

+  NIAID has partmered with Moderna, Inc. to produce a messenger RNA (mRNA} vaccine candidate i
Modema’s domestic manufacturing facilities. The vaceinate will be administered to normal healthy
volunteers in a Phase 1 clinical rial beginning in mid-March 2020,

« BARDA expanded its existing partnerships with Janssen and Sanofi-Pasteur 1o use their platform
technologies 1o rapidly develop vaccine candidates for SARS-CoV-2, The platfonms have been used
successfully to advance vaccines for Ebola and influenza.

e  Additional candidates are in preliminary development by academic and industry developers. NIAID
and BARDA are jointly evaluating contract support to de-risk development of these investigational

vacgines, These include the followine:

o

[+

Innovative Technologies for COVID-19 Medical Countermeasures. |

ISG Advanced Development and Manutacturing {ADM) facilities, housed at HIS and DoD, are
strategic asseis that are well-coordinated under the BioMAP initiative. It is intended that manufacturing

of a number of vaccines and therapeutics will be accelerated utilizing these ADMs.

Innovative Diagnostics. Since molecular tests arce generally the most sensitive and specific testing
technology available to detect pathogens in acute stage of disease, significant research and development
investments have been made to reduce the size and complexity of molecular testing platforms to allow use
in POC and limited resource settings, There are 5 FDA-cleared small, simple to use molecular testing
platforms that produce results in 20-30 minutes and are CLIA-waved (FDA has determined that an
untrained person can get accurate results by reading the instructions). While each of these are small
enough 10 vse in Emergency Departments, clinics, and triage sites. they are not designed for high-
throughput testing. SARS-CoV-2 tests are being developed for 3 of these systems with USG support.

Novel Approaches

¢ Several “hand-held” platforms that may be suitable for home use are in development. Efforts are
underway to simplify these tests further by employing single-use disposable devices or cartridges for
a small reusable base, with analysis and results dirceted to a cell phone app. BARDA is in
diseusstons 1o fund adding SARS-CoV-2 tests to two of these platforms,

e Novel amplificaticn-tree technologies such as nanopaores, nancfluidic envichment of hiomolecules,
and CRISPR/Cas | 3a. as well as some signal amplification approaches, are also in development.

e  While some are in advanced stages of development, most arc at least 1-2 years from the market:
investments being made 1o include SARS-CoV-2 may accelerate development but still likely to have
only medium term impact,
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Lateral [low (dip stick) assays. Lateral flow (dip stick) assays (o detect virus antigens and antibodies
produce results in <20 minutes and are ofien seen as the best way 10 improve access to tesling. Antigen
tests for infectious diseases are typically less sensitive than molecular tests, and may require use of a
reading device to reduce risk of [alse negatives. Moreover, there are limited data regarding the presence
of various antigens in different sites of the body over the course of infection. Antibody tests, if highly
specific for the new virus, may be useful for surveillance, transmission, or vaccine studies, but not useful
for diagnosis of acute infection when antibodies are not yet present, and are therefore not currently a
pressing clinical diagnostic need. Such tests are being developed by CDC and NIH for research purposes
and BARDA opened its Broad Agency Announcement to accept proposals for antibody tests.

Innovative Therapeutics. Antibodics provide robust protection for many discases, but natural antibodies

take days to weeks to develop and are not as robust in older adults.

s Current plans include manufacturing antibodies and administering them to COVID-19 patients (o
“jump-start” the immune system. Proposals also include using monoclonal antibodies (mAbs) to pre-
treat high-risk subjects, such as healtheare workers. (o provide immediate and potent protection that
can last months with a single dose.

* A promising new technology proposes to inject mRNA that is specific for a neutralizing antibody into
humans and turn the body into a factory to produce millions of antibodies that provide rapid
protection. As with any new concept, manufacturing development needs to occur to reduce
production costs and to expand the number of domestic manufacturing sites.

Adjunctive Technologies. BARDA and Dol) are considering adjunctive technologies that can be rapidly

deployed to delay, lower, and control the epidemiological peak for COVID-19. These include the use of

telemedicine (including tele-1CU), novel sensor technology. and host severity triage technologies (o

ultimately reduce the impact that will be faced by the healthcare system. During emergency response

where resources are constrained, hospitals and healthcare providers must be able to identify individuals at

higher risk upon admission, allowing discharge of unnecessary admissions and reducing risk of additional

transmission, Technologies that can alleviate the COVID-19 disease burden on the healthcare system will

provide positive externality effects to those that need to treat critically il affected individuals.

s Telemedicine approaches {(through use of mobile based Apps) can connect potentially infected
individuals to a physician remotely

e Continuous/Near Continuous Sensors, Wearable technologies, and other self-monitoring technologies
provide real-time information on host physiological markers so exposed individuals can monitor their
health status and seek care il their health deteriorates. In addition, host matkers can be monitored
passively, continuously, and/or non-invasively using breathalyzers or blood/interstitial/sweal-based
sensing to aid m identifying those who are sick or at nisk.

¢ Digital health tools have the potential to determine the risk of health deterioration or sepsis, or predict
outcome before onset and can be integrated into remote monitoring platforms ( Tele-ICU). Machine
learning and artificial intelligence approaches can integrate into the electronic health record (EHR)
and utilize patient vital signs and clinical data. [Digital health tools can be easily scalable, are
interoperable, and can increase the number of patients that can be monitored concurrently and/or
remotely, creating a physical safety barrier and reducing the burden on needed resources.

s Host-based in vitro diagnostics (Critical Care Triage) host biomarkers that can inform on disease
severity and predict or identify sepsis or outcomes could be utilized to triage critically i1l for ICU
care.

There is an opporiunity to assess and validate these technologices for impact in any EID scenario. as many
arc agnostic to a given threat. The utility specifically for COVID-19 has yet to be determined, but,
utilization by the US(G may encourage adoption for regional public health strategics.



From: Callahan, Michael V.,M.D. <MVCALLAHAN@mgh.harvard.edu>

Kadlec, Robert {O5/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
To: (FYDIBOHF23SPDLT)/cn=Recipients/cn=alB82edab93d040d3832baebefcf7a255-Kadlec, Rob
<Robert.Kadiec@hhs.gov>

Lawler, James V <james.lawler@unmc.edu>;

Redd, John (OS/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group

{FYDIBOHF235PDLT)/cn=Recipients/cn=9ba3fed4eeBb46ec849a5a87136a24f6-Redd, John

<John.Redd@hhs.gov>;

Hunt, Richard (OS/ASPR/EMMO]) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF235POLT)/cn=Recipients/cn=a104469df5184cc38bf02034af7ecal4-Hunt, Richa

<Richard.Hunt@hhs.gov>;

Yeskey, Kevin (OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group

{FYDIBOHF23SPDLT)/cn=Recipients/cn=6fe6cf13518445fd9c3alc254e166b3f-Yeskey, Kev
CC: <Kevin.Yeskey@hhs.gov>;

Bright, Rick (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=53034752f35a4317aa74f46348442d39-Bright, Ric

<Rick.Bright@hhs.gov>;

Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group

(FYDIBOHF235PDLT)/cn=Recipients/cn=0fd5845defdaddc0bb45fBfac629¢f09-Disbrow, Ga

<Gary.Disbrow@hhs.gov>;

Adams, Steven A. (ASPR/SNS) fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF235PDLT})/cn=Recipients/cn=58462feBd124743a437c7aB0b3f60dd-Adams, Stev

<saal@cdc.gov>

Subject: Re: NEJM Remdesivir
Date: 2020/04/12 16:37:04
Priority: Normal

Type: Note

- Median interval of RMDYV and

Death was 15 days. That combined with only 68% efficacy for this duration of treatment today’s
is not a positive industry predictor

- 41% were older then 70 years

- too small a study

We are all hoping for this medication, even that it is [V and costs $40k a treatment coarse, so
maybe the larger RCT will prove it’s efficacy.

FOUO: unfortunately or fortunately GILD is planning on dumping remdesivir for the newER
oral version, going into clinic in the next weeks. The bad news is we may loose momentum with
IV remdesivir.

Michael Callahan MD MSPH DTM&H., DMCC (UK)
Director, Mass-Casualty Infection Operations
Vaccine &Immunotherapy Center

Massachusetts General Hospital

Boston, MA

Special Advisor to the Assistant Secretary of Public Health Preparedness and Response
U.S Dept of Health and Human Services
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O’Neil Building 6th Floor
Washington, DC

On Apr 12, 2020, at 10:49, Kadlec, Robert (OS/ASPR/10) <Robert.Kadlec(@hhs.gov>wrote:

External Email - Use Caution

James thanks messy data with no clear information implications except. Maybe the adverse event
rates

Sent from my iPhone

On Apr 12, 2020. at 12:45 PM, Lawler, James V <james.lawler@unmec.edu>wrote:

Cannot see how anybody can draw definitive conclusions from this “study”. Looking at the baseline
characteristics, these folks were somewhat younger and with fewer comorbidities than what | would
consider a high-risk population. Certainly, they look like a better protoplasm than our Diamond Princess
cohort. But | imagine the fact that they were people you would more likely expect to survive but who
were very sick was one reason why they received compassionate use drug. The degree of improvement
and survival is not dramatically different from what | would expect without a drug. Just confirms why
RCT research response is so important in PHE.

James Lawler, MD, MPH, FIDSA

m: ey

james.lawler@unmc.edu

From: "Kadlec, Robert (OS/ASPR/10)" <Robert.Kadlec@hhs.gov>

Date: Sunday, April 12, 2020 at 8:47 AM

To: "Redd, lIohn {(O5/ASPR/SPPR)" <John.Redd@hhs.gov>, "Hunt, Richard {OS/ASPR/EMMO)"
<Richard.Hunt@hhs.gov>, "Yeskey, Kevin (OS/ASPR/IO)" <Kevin.Yeskey@hhs.gov>, "Bright, Rick
(OS/ASPR/BARDA)" <Rick.Bright@hhs.gov>, "Disbrow, Gary (OS/ASPR/BARDA)"
<Gary.Disbrow@hhs.gov>, "Adams, Steven A. (ASPR/SNS)" <saal@cdc.gov>, "Callahan, m."
<mvcallahan@mgh.harvard.edu>, "Lawler, James V" <james.lawler@unmc.edu>

Subject: NEJM Remdesivir

Non-UNML emall
Here is the NEJM about compassionate use of Remdesivir. | would benefit from what you all think about
the data

https://www.neim.org/doi/pdf/10.1056/NEIMoa20070167articleTools=true [nejm.org]
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Bob

The information in this e-mail may be privileged and confidential, intended only for the use of
the addressee(s) above. Any unauthorized use or disclosure of tbis information is probibited. If
you have received this e-mail by mistake, please delete it and immediately contact the sender.

The information in this e-mail is intended only for the person to whom it is
addressed. If you believe this e-mail was sent to you in error and the e-mail
contains patient information, please contact the Partners Compliance HelpLine at
http://www.partners.org/complianceline . If the e-mail was sent to you in error
but does not contain patient information, please contact the sender and properly
dispose of the e-mail.

Sender: Callahan, Michael V. M.D. <MVCALLAHAN@mgh.harvard.edu>

Kadlec, Robert {OS/ASPR/IO) /o=ExchangelLabs/ou=Exchange Administrative Group
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<Robert.Kadlec@hhs.gov>;
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<John.Redd@hhs.gov>;

Hunt, Richard (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a104469df5184cc38bf02034af7ecal4-Hunt, Richa
<Richard.Hunt@hhs.gov>;

Yeskey, Kevin (0S/ASPR/IO) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6febcf13518445fd9c3alc254e166b3f-Yeskey, Key
<Kevin.Yeskey@hhs.gov>;

Bright, Rick (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=53034752f35a4317aa74f46348442d39-Bright, Ric
<Rick.Bright@hhs.gov>;

Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0fd5845defdaddc0bb45f8fac629cf09-Disbrow, Ga
<Gary.Disbrow@hhs.gov>;

Adams, Steven A. (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f98462fe8d124743a437¢7aB0b3f60dd-Adams, Stey
<saal@cdc.gov>

Sent Date: 2020/04/12 16:36:53
Delivered Date: 2020/04/12 16:37:04

Recipient:
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To:

CC:

Subject:
Date:
Priority:
Type:

Robert Malone </ v/ I

vinu arumugham <vaccine.safety@aol.com>
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Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19
2020/07/07 18:12:49

Normal

Note
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you may not be aware that this is now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham <vaccine.safety@aol.com>wrote:

Prof. Sestili,

Thank you for your quick response and suggestion.

All,

As Prof. Sestili has suggested, | agree that we should coauthor a paper (or perhaps an open letter
like this one?) requesting that authorities rapidly consider and promote the clinical exploitation
of medications that address inappropriate mast cell activation and the resulting immune cascade
in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers, leukotriene
antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the bencficial effects of these medications since late
January 2020 because the mechanism was understood. Hundreds of thousands of lives could
have been saved if these medications had been used. If we do not act now, hundreds of
thousands more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe

COVID-19:

Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19

https://doi.org/10.3389/fphar.2020.00854



https://doi.org

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://www.researchsquare.convarticle/rs-30934/v2

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://pubmed.ncbi.nlm.nih.eov/32013309/

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin,
[L-6, D-dimer, VEGF levels in COVID-I9 and dengue, potential treatments such as mast

cell stabilizers, antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromyvein
https://doi.org/10.5281/zenodo.3748303

As [ wrote in my comment posted in the Annals of Internal Medicine,

Understanding mechanisms is better than demanding clinical trials in the middle of a

pandemic

Please see comments section:

https://protect2.fireeye.com/url?k=198a4909-45de6022-198a7836-0cc47abd 1 Tce-
952e80ee382a9fct& u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine-
chloroguine-during-covid-19-pandemic-what-every-clinician

Please respond if you would like to be a coauthor and please share any other ideas to make this
happen. Please include coworkers who may be interested.

Thanks,


https://952e80ee382a9fcf&u=https://annals.org/aim/ful.larticle/2764199/use-hydroxychloroguine
https://protect2.fireeye.com/url?k
https://doi.org/10.5281/zenodo.3748303
https://pubmed.ncbi.n.lm.nih.gov/32013309
https://www.researchsquare.com/article/rs-30934/v2

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote:

Dear Vinu,

I wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early
clinical presentation.

I am elated to see that many colleagues around the world independently formulated similar
thoughts and that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list
where Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to
rapidly consider and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article
https://doi.org/10.3389/fphar.2020.00854

Please, if you think it might be useful, forward this message to your MCS mail list.



Truly yours and thanks for your relevant effort, ciao

Piero Sestili
Full Professor in Pharmacology,

University of Urbino, Italy

I1 giorno mar 7 lug 2020 alle 02:46 vinu arumugham <vaccine.safety(@aol.com>ha scritto:

www.bmj.com/content/368/bmj.m1252/rr-1

-------- Forwarded Message --------
SubjectKawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers,
:H1/H2 blockers
Date:Thu, 14 May 2020 09:42:05 -0700
From:vinu arumugham <vaccine.safety(@aol.com>
nchoueit@montefiore.org <nchoueit@montefiore.org>, Brett.Giroir(@hhs.gov <Brett.
Giroir@hhs.gov>, ufficiostampa@asst-pg23.it <ufficiostampa(@asst-
pg23.it>, ldantiga@hpg?3.it <ldantiga@hpg23.it>, letters@nytimes.com <letters{@ny
times.com>, nytmews(@nytimes.com <nvtnews(@nytimes.com>, mytletters(@nytimes.c
om <inytletters@nytimes.com>, editorial@nytimes.com <editorial@nytimes.com>, ¢
orrections(@nytimes.com <corrections@nytimes.com>, books@nytimes.com <books
(nytimes.com>, magazine{@nytimes.com <magazme(@nytimes.com>, travelmailtn
ytimes.com <travelmaill@nytimes.com>, eduf@nytimes.com
<edu@nytimes.com>, eileen.murphy@nytimes.com <eileen.murphy(@nytimes.com:=,
danielle.rhoades-ha@nytimes.com <danielle.rhoades-
ha@nvtimes.com>, booking(@nytimes.com <booking{@nytimes.com>, bizday@nvtim
es.com <bizday@nytimes.com>, foreign@nytimes.com <foreign@nytimes.com>, sp
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2
blockers.
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KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered
helow ("slow rolling anaphylaxis™).

hitps://twitter.com/ArumughamVinu/status/12596591690464747537s=20

One can also expect peripheral blood eosinophilia. Have you checked? RCPCH case definition
does not include it.

That would be consistent with the body's (1atrogenically induced) anti-parasite response against
SARS-CoV-2, instead of just an antiviral response. Consider 1gE/Ig(G4 responses against
heat shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating
ferritin, IL-6, D-dimer, VEGF levels in COVID-19 and dengue, potential treatments such as
mast cell stabilizers, antihistamines, Vitamin C, hydroxychloroquine, ivermectin and
azithromycein

https://doi.org/10.5281/zenodo.3748303

As [ have been predicting for 3+ months, there is now evidence that Famotidine
(antihistamine, H2-blocker) helps in COVID-19. Study below. The mechanism involved is
explained above.

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-
19 Patients: A Retrospective Cohort Study


https://bttps://doi.org
https://bttps://twitter.com

https://www.medrxiv.org/content/10.1101/2020.05.01.20086694v |

Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bioinformatics
evidence demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a
bioweapon but most likely a resuit of sloppv experiments

https://doi.org/10.5281/zenodo.3766462

My comment posted in the Annals of Internal Medicine:

Please see comiments section:

https://protect?.fireeye.com/url?k=a2elec5b-feb5c570-a2eldd64-0cc47a6d 1 7cc-

73e55e3ed8511510&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-

chloroguine-during-covid-19-pandemic-what-every-clinician

Understanding mechanisms is better than demanding clinical trials in the middle of a

pandemic

Hydroxychloroquine and azithromycin use in COVID-19 have been dismissed as "nnproven” or
"anccdotal”, by the medical cstablishment. Bul the bene(it of ventilators in COVID-19 13 equally
unproven, Why the clamor for ventilators? And now there arc reports that ventilators are not
helping.

https://www.npr.org/sections/health-shots/2020/04/02/826105278/ventilators-are-no-panacea-for-

critically-1ll-covid-19-patients



https://annals.org/aim/fullarticle/27
https://protect2.fireeye.com/url?k=a2e
https://doi.org
https://www.medrxiv.org/content/l

Running protein scquence analysis with the SARS-CoV-2, MERS, SARS viruscs, therc s a
strong similarity to a pig spike protein (coronavirus infected pig). Accession number QGV 12786

vi. QHD43416.1 lor SARS-CoV-2.

Since vaccines contlain porcine proteins derived from pigs infected witlh any number of diseases,
onc could develop 1gF mediated scnsitization to coronavirus spike protecins. We have cntire, viable
porcine circoviruses in the rotavirus vaceines, for example.

https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-2.pdf

Upon infection with any of these viruses, the concurrent allergie reaction can increase

disease severity. In such cuses, antihistamines and other allergy treatments such as mast cell
stabilizers may help reduce infection severity,

This is similar to influcnza vaccine induced aliergy to the influenza virus, increasing the scverity
ol subsequent influenza infection as desenbed here:

Inltuensa vaccines and dengue-like disease

https://www.bmj.com/content/360/bmj.k1378/rr-15

There have been reports that clevated ferritin and [L-6 levels are predictors of {atality in COVID-
19,

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext

There is an increase in mast cetl density during infections:

https://www.ncbi.nlm.nih.gov/pme/articles/PMC4435071/

IgE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels.

Ferntin Particles Accumulate in Human Mast Cell Seeretory Granules and Are Released
upon FeeRI-mediated Activation

hitps://protect2. fireeve.com/url?7k=52079293-0e53bbb8-5207a3ac-0cc47abd 1 7ce-



https://www
www.thelancct.com/journals/lancet/article/PIISO
https://www.bmj.com/content/360/bmj.k1378/rr-l5
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-2.pdf

33645de24e109e07 &u=https://www.jacionline.org/article/S0091-6749(17)32622-2/fulltext

Histamine promotes release of |L.-6.

Histamine Promaotes the Release of Interleukin-6 via the HIR/p38 and NF-«kB Pathways in Nasal

Fibroblasts

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4214978/

Also, neutrophils recruited to the lung during infection can release histamine.

Neutraphil histamine contributes o inflammation in mycoplasma pneumoniau,

https://www.ncbi.nlm.nih.gov/pubmed/17158962

The antihistamine cftect of Vitamin C [V scems to help.

Antthistamine effect of supplemental ascorbic acid and neutrophil chemotaxis

https://www.ncbi.nlm.nih.gov/pubmed/1578094

https://www.nutraingredients.com/Article/2020/03/25/Hospital -turns-to-high-dose-vitamin-C-to-

fight-coronavirus

Also. azithromycin reduces histamine induced inflammation.

The anti-inflammatory ettects of erythromycin, clarthronyycin, azithromycin and roxithromycin
on histamine-induced otitis media with effusion i guinea pigs.

https://www.ncbi.nlm.nih.gov/pubmed/29888693

Hydroxychlorogquine helps in allergic asthma.

Hydroxychloroquine improves airllow and lowers circulating IgE fevels in subjects with


https://www.ncbi.nlm.nih.gov/pubmed/29888693
https://www.ncbi.nlm.nih.gov/pubmed/1578094
https://www.ncbi.nlm.nib.gov/pubmed
https://www.ncbi.nlm.nih.gov/pmc/articles!PMC4214978
https://u=bttps://www.jacionLine.org/mticle/S009

moderate symptomatic asthma.

https://www.ncbi.nlm.nth.gov/pubmed/9723661

Hydroxychloroguine and azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinicat trial

hitps://www.sciencedirect.com/science/article/pii/S0924857920300996

https://protect2.fireeye.com/url 7k=4d662048-11320963-4d661177-0ccd 7a6d | 7ce-

07b97a53415al fe5&u=https://www.mediterranee-infection.com/covid-19/

So there are many indicators pointing to the role ot mast cell degranulation/histamine retease being
a major component of COVID-19,

Antihistamines. mast cell stabilizers. Vitamin C. hydroxvchloroquine, azithromycin may all
address different aspects of this same problem.

Focusing on only the antiviral actions of hydroxychloroguine or azithromycin, will lead us into

blind ulleys.


https://protect2
https://www.ncbi.nlrn.nih.gov/pubmed/9723661
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https://www.uniurb.it/persone/piero-sestili

Robert W Malone, MD, MS
Vaccines and Biotechnology
iPhone (US) [b)(6)

Office (US) 240.994.3334

https://protect?.fireeve.com/url?k=140b511e-485f7835-140b6021-0cc47abd 1 Tcc-

f9727t7561371172&u=http://www.linkedin.com/in/rwmalonemd

https://protect2.fireeye.com/url?k=6154d9a4-3300f08f-6f54e89b-0cc47a6d 1 7cc-

b236feac930375fe&u=http://www.rwmalonemd.com/

"Tread lightly, take only pictures, leave only footprints, kill only time"
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Abstract

Background: The CQVID-19 pandemic due to SARS-CoV-2 infection can produce Acute
Respiratory Distress Syndrome as a result of a pulmonary cytokine storm. Antihistamines are
safe and effective treatments for reducing inflammation and cytokine release. Combinations of
Histamine-1 and Histamine-2 receptor antagonists have been effective in urticaria, and might
reduce the histamine-mediated pulmonary cytokine storm in COVID-19. Can a combination of
Histamine-1 and Histamine-2 blockers improve COVID-19 inpatient outcomes?

Methods: A physician-sponsored cohort study of cetirizine and famotidine was performed in
hospitalized patients with severe to critical pulmonary symptoms. Pulmonologists led the
inpatient care in a single medical center of 110 high-acuity patients that were treated with
cetirizine 10 mg and famotidine 20 mg b./.d. plus standard-of-care.

Results: Of all patients, including those with Do Not Resuscitate directives, receiving the dual-
histamine blockade for at least 48 hours, the combination drug treatment resulted in a 16.4%
rate of intubation, a 7.3% rate of intubation after @ minimum of 48 hours of treatment, a 15.5%
rate of inpatient montality, and 11.0 days duration of hospitalization. The drug combination
exhibited reductions in symptom progression when compared to published reports of COVID-19
patients. Concomitant medications were assessed and hydroxychloroquine was correlated with
worse outcomes.

Conclusions: This physician-sponsored cohort study of cetirizine and famotidine provides
proof-of-concept of a new safe and effective method to reduce the progression in symptom

severity, presumably by minimizing the histamine-mediated cytokine storm. Further clinical
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studies in COVID-19 are warranted of the repurposed off-label combination of two historically-

safe histamine blockers.
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Introduction

Histamine and mast cells play a fundamental role in modulating inflammation through
increased capillary blood flow and vascular permeability, as well as cytokine release.
Histamine-1 {H1) receptor antagonists (e.g., cetirizine) are administered for allergies.
Histamine-2 {H2) receptor antagonists (e.g., famotidine} are used to control heart burn,
Prescription branded, generic, and over-the-counter (OTC) drugs of both classes are safe and

commercially available worldwide,

Humans have been treated using dual-histamine blockade. Urticaria (hives) has been
successfully treated with dual-histamine blockade since the 1970’s *?. And, a few reports have
begun to demonstrate that diarrhea can be treated similarly e W0 present no H1-H2

combination drug has been US FDA-approved.

COVID-19 (SARS-CoV-2) emerged. in late 2019 in China, and nucleic acid sequence results.
indicate that it was very likely from a bat vector. The disease can manifest as a hyper-immune
response with pulmonary cytokine release resembling that of other respiratory infections, such
as Severe Acute Respiratory Syndrome (SARS), Middle East Respiratory Syndrome {MERS), and.
influenza. Studies from China have defined the COVID-19 cytokine profile ° and identified risk
factors that increase mortality . These retrospective studies suggest mortality may be linked to
inflammatory processes caused by a “cytokine storm”, which was very common in patients with,

severe to critical symptoms °. Pulmonary pathology in early-phase COVID-19 pneumonia has
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shown acute lung injury °. In the later stage of disease, patients can develop Acute Respiratory

Distress Syndrome (ARDS) or ARDS-like conditions and multi-organ failure 10

According to the Centers for Disease Control (CDC), the disease severity from China is 14%
severe and 5% critical, and the critical patients displayed a fatality rate of 49%.

(www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html).

Furthermore the CDC reports, “Among U.S. COVID-19 cases with known disposition, the
proportion of persons who were hospitalized was 13%. Among ol hospitalized patients, a range
of 26% to 32% of patients were admitted to the ICU. Among all patients, a range of 3% to 17%
developed ARDS caompared to o range af 20% to 42% for hospitalized patients and 67% to 85%
for patients admitted to the ICU. Mortality amang patients admitted to the ICU ronges from
39% ta 72% depending on the study. The median length of hospitolizotion among survivars was

10to 13 days.”

Because of the sudden emergence of COVID-15, rapid research efforts are being conducted to
repurpose existing drugs or biologic immunotherapies, as these are more likely to have near-
term benefit during the pandemic. A major goal of many of these initiatives is to prevent or

reduce the cytokine storm in pulmonary tissue >,

Animal model studies are informative at this juncture. Sars-CoV-infected mice have shown that
T-cell responses are required for protection from disease and for virus clearance **. The

immunomodulation by histamine depends mostly on its influence of T-cells > Histamine
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stimulates inflammation, cytokine release, and can lead to tissue damage, including lung A
porcine study evaluating H1N1 influenza demonstrated the accumulation of histamine in severe
pneumonia *’. Furthermore, the histamine H1 receptor antagonist, ketotifen, decreased

inflammatory cytokines and severe pneumonia *’.

Dual-histamine blockade has been effective in animal models of bacterial ARDS and allergy. A
porcine animal model study has shown successful treatment of Pseudomonas-induced ARDS
with diphenhydramine and cimetidine ¥ In this model for the treatment of hypoxemia,.
pulmonary hypertension, and pulmonary microvascular injury, the combination of
diphenhydramine and cimetidine was essential, and was augmented somewhat by ibuprofen,
In a guinea pig model, treatment with clemastine and cimetidine protected against allergen-

induced bronchial obstruction **.

Therefore, we believe it is reasonable to bridge into humans infected by COVID-19 using dual-
histamine blockade, in order to prevent or diminish the cytokine storm. Furthermore, the
safety and efficacy of dual-histamine blockade previously evidenced in human urticaria (and
diarrhea) makes this an appealing approach. Therefore, the major goals of the present proof-
of-principle study include to decrease the progression of severe and critical {high-acuity)

hospitalized patients to ventilation dependence and/or death.
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Methods

This physician-sponsored cohort study was led by a team of board certified pulmonologists
from a single practice group in Jackson, MS. All patients were treated in a single hospital
operated by Baptist Health Systems, with IRB approval {IRB # 20-49 exemption} for
retrospective access to patient data. The first dual drug-treated patient date was 3 April 2020,
and the study period for this cohort concluded on 13 June 2020. The study was motivated by
the principle of compassicnate care use of repurposed medications {in view of the rationale,
above) by the attending pulmonologists during the COVID-19 pandemic. Conditions included
open-label drug use, without a placebo control or randomization. In lieu of a placebo control
group, for comparisen the control(s) consisted of published SQC patient results that were not

administered the dual-histamine blockade from the USA and China.

Inclusion and Exclusion Criteria: The inclusion criteria were: (a) Males or females_of minimum

age of 17; (b} Admission to the hospital with suspected or confirmed pulmonary symptoms of
COVID-15. All patients were confirmed COVID-19 positive by RT-PCR within several days of
admission. The exclusion criteria were: {3} The patient is negative for COVID-19 by RT-PCR
diagnostic test; (b} Sensitivity or allergy to cetirizine or famotidine, if known; {c) Duration of
stay of less than 48 hours; and (d) Treatment with the drug combination for less than 48 hours.
The investigators anticipated that any patient who was subject to a Do Not Resuscitate {DNR)
directive may be a confounding factor (e.g., with regard to old age or the extent of aggressive
life-sustaining care provided). Therefore, the DNR patients’ results were parsed in the analyses

for comparison to all patients.
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Standard-of Care Procedures & Medications: On admission to hospital, the patient was

diagnosed for suspected COVID-19 based primarily upon pulmonary symptoms, and located
within a COVID-15 ward. Treatment was initiated in ER with SOC per admitting provider. The
patient was confirmed positive for COVID-19 by RT-PCR diagnostic test. SOC included radiologic
assessments, supplemental oxygen when necessary, and intravenous (IV) hydration when
necessary. SOC concomitant treatments included the antimalarial drug hydroxychloroquine
(84.5%), the anti-IL6 biclogic tocilizumab (50.9%), the glucocorticoid drug methylprednisclone
{30.9%), and convalescence plasma (30.0%). The cumulative rate of intubation in this cohort

was 16.4%.

Cetirizine - Famotidine Treatment: The H1 receptor antagonist was cetirizine. The H2 receptor

antagonist was famotidine. Given the current challenge of market availability of oral H2
antagonists, whenever the oral dosage form was not available or appropriate the clinicians
used famotidine IV. Cetirizine and famotidine administration was preferably (a3} oral, when
feasible; then (b) gastric via nasogastric tube; then (c) by IV injection, based upon clinical
assessments. The first dose of the therapy was administered in the ER, or upon arrival to the
COVID ward, or when our trial started. Famotidine 20 mg IV and cetirizine 10 mg IV {or
alternatively PO) was administered. Subsequent doses consisted of famotidine 20 mg q 12 hrs.

and cetirizine 10 mg q 12 hrs PO..

Study Endpoints: The major endpoints were: (3) Increased rate of discharge; (b) Reduced

ventilation requirements (i.e,, reduced number of intubations overall and after receiving a
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minimum of 48 hours. of dual drug treatment); (c) Reduced inpatient mortality rate; and (d)

Reduced duration of hospitalization.

The study endpoints were compared to SOC patient outcomes from Atlanta, GA *°, Louisiana ©*,
New York City, NY %, and Wuhan, China ****. This comparison to external sources is
informative, as the number of available SOC-only patients was limited in this medical center
during the rapidly-evolving SOC in the COVID-19 pandemic. This new dual drug treatment

paradigm was rapidly adopted as SOC in this hospital.

Results

The patient demographics for the cetirizine - famotidine treatment group consisted of 110
patients age 17 to 97; mean age of 63.7 (SD 18.1); Female 59% and male 41%; and racial
composition of 36.4% White, 59.1% African American or Black, 4.5% other. According to the US
Census Bureau the racial demographics for the state of Mississippi are 59.1% White, 37.8%
African American or Black, 3.1% other, and the median age is 36,7 years. Thus, our treated
patients in this medical center represented an inversion in racial demographics with regard to

the state’s statistics vis-a-vis African-American or Black versus White.

The 110 COVID-19-positive patients with severe and critical pulmonary symptoms were treated
in an inpatient setting with cetirizine and famotidine for a minimum of 48 hours, in addition to

SOC. This group of patients manifested an average of 2.7 comorbidities (Table 1}. The most
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common comorbidities were hypertension (78.2%), obesity plus morbid obesity {58.2%),

diabetes (42.7%), and cardiac disease {26.4%).

The results of dual drug treatment are summarized with regard to all patients including DNR
and the subset excluding DNR (Table ). The investigators anticipated DNR patients would be a
confounding factor, and there were 13 DNR patients. The endpoints were: {(a) discharge rate;
{b} intubation rate; {c) intubation rate after a minimum of 48 hours of dual drug treatment; {d)
inpatient mortality rate; and {e) average number of days to discharge. The rate of discharge
during the study period (10 weeks plus 1 day) was 84.5% (and 91.8% excluding DNR}. The
intubation rate was 16.4% (and 16.5% excluding DNR). The intubation rate after a minimum of
48 hours of drug treatment was 7.3% (and 6.2% excluding DNR}. The inpatient monrtality rate
was 15.5% (and 8.2% excluding DNR). The average number of days to discharge was 11.0 (and

10.9 days excluding DNR}.

Concomitant administration of other drugs, biologics, or treatments in the SOC of the severe to
critical patients are potential confounding factors (Table IN). For instance, 84.5% of the
patients were administered hydroxychloroguine (HCQ). Based upon recent publications e
one may assert that HCQ likely provided no therapeutic benefit, and might have had an adverse

effect on the outcomes in this cohort of 110 patients, as it correlated with worse outcomes (i.e.,

higher rates of intubation and death).

In some of the patients, and especially those who progressed to ventilation dependence, a
biologic {tocilizumab in 50.9% of patients}, a glucocorticoid {methylprednisolone in 30.9% of

patients}), or convalescent plasma {in 30.0% of patients) were used at the discretion of the

11
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pulmonologist-led critical care team as concomitant treatments (Table lll). At those junctures
in patient management, the concomitant treatments were anticipated to possibly provide some
benefit to the patients. However, the high degree of correlation of use of methylprednisolone,

tocilizumab, and/or convalescent plasma with intubation per se hampered measurement,

it is interesting to note the clinical nature of the intubated patients and deaths associated with
intubation. Of the 18 intubated patients, 9 died (50.0%). Of the group of 10 patients intubated
prior to completing 48 hours of combination drug therapy, 9 were subsequently successfully
extubated, 5 of whom were extubated within 2 to 4 days. Of the 8 patients intubated after
completing a minimum of 48 hours of cetirizine and famotidine use, all 8 patients died and all
received tocilizumab and convalescence plasma, whereas only 2 of the 8 patients received
methylprednisolone. This particular patient subpopulation {n = 8) was critically ill and included
2 leukemia patients, a cirrhotic patient, a 91 year old with chronic kidney disease, a 79 year old
former smoker with chronic kidney disease stage 3, an end stage renal disease patient, and a

multiple sclerosis patient with chronic Kidney disease in cardiogenic shock.

Limitations

There are multiple limitations to any physician-sponsored cohort (or case series) study. Within
this initial study the limitations were most notably: {a) This proof-of-principle study was not a
prospective, placebo-controlled, randomized, and blinded study that is customary for a

regulatory registration trial; and (b) The study lacked a sufficiently high number of untreated

12
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SOC patients for use as a retrospective control cohort. However, the investigators have

provided comparisons to the published SOC cohorts from other regions in the USA and China.

However, offsetting these |limitations it should be noted that this work was performed in April
through June 2020 during an intense season within the COVID-19 pandemic crisis, at a time-is-
of-the-essence season when pulmonclogists, emergency room physicians, critical care
specialists, and hospitalists were eager to attempt rational repurposing of previously FDA-
approved medications. Thus, the physicians desired near-term improved outcomes,
compassionate care, and to identify new proof-of-concept off-label therapies for COVID-19
ARDS patients. This resulted in the vast majority of all COVID-19 positive patients in this

medical center being treated with cetirizine plus famotidine as the “new” SOC.

13
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Discussion and Conclusions

Here we describe an initial study of dual-histamine blockade to retard the histamine-cytokine
network and with the intention of blunting the cytokine storm. The safety profile of dual-
histamine blockade makes this an appealing consideration for COVID-19-positive patients. If
dual-histamine blockade is able to blunt the cytokine system, the risk of progressing to severe

and/or critical disease should lessen.

The results of this initial physician-sponsored study provide a proof-of-principle that it can
reduce disease severity and the need for ventilators, and save lives. The results of patients who
received at least 48 hours of the combination drug treatment demonstrated reduced rates of
intubation {16.4%), of intubation after 48 hours of dual drug treatment (7.3%]), of inpatient
mortality {15.5%), and of duration of hospitalization {11.0 days). If DNR patients were
excluded, then the inpatient mortality rate was only 8.2%. These clinical outcomes represent
reductions in the anticipated symptom severity expressed as ventilater dependence and
lethality relative to SOC reported in Atlanta, Georgia *°, Louisiana **, New York City, New York

2 and Wuhan, China 2% (see below).

Outside of the dual-histamine blockade cohort group, preliminary results were noted by the
same group of pulmonologists in the same medical center with an independent group of 12
SOC-only COVID-19 patients. The SOC-only patients {lacking cetirizine and famotidine) resulted
in 5 intubations (41.7%), 5 deaths (41.7%), and 18.0 average days to discharge {data not

shown). These SOC-only preliminary results are consistent with high symptom severity and

14
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high rate of inpatient fatality in the overall admitted patient population. Furthermore, a small
group of 7 famotidine-only patients resulted in 3 intubations (42.9%), 1 death (14.3%), and 16.2
average days to discharge {data not shown). Due tothe limited number of patients in each of
these two groups, they were not deemed sufficient for comparative analysis, relative to 110

cohort patients receiving cetirizine and famotidine for a minimum of 48 hours.

The 15.5% inpatient fatality rate or 8.2% excluding DNR patients compares favorably to a
published inpatient fatality rates from other regions — 25.8% in Atlanta, GA *°, 23.6% in
Louisiana >, 21% in New York City, NY **, and 21.9 and 28.3% in Whuan, China ***%, In other
words, we experienced a reduction in inpatient fatalities of approximately one fourth to one

third relative to these reference locations.

The reports of inpatient mortality rate can be dependent on multiple variables, such as
inclusion/exclusion criteria {e.g., regarding DNR patients), diagnosis {e.g., presumptive COVID-
19 vs. PCR-confirmed for viral RNA), demographics of patients in the study, the duration of the
study period, symptom severity and comorbidities at the time of admission, as well as rapidly
evolving SOC treatments influenced by media, governmental agencies, and clinical reports.
During this crisis it should be noted that many of the “publications” on COVID-19 were available
only in preprint form, in view of time-is-of-the-essence. And, in some instances the information

was only presented as an assertion in the media, without any supporting scientific information.
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That being said, in our cohort 17 fatalities had an average age of 70.6 and our 9 DNR deaths had
an average of 75.8 years. [Note thot one DNR death was due to a cirrhotic patient aged 38; if
this individual had been excluded the DNR deaths would have averaged 80.5 years.] Our overall
and DNR deaths were predominantly among the elderly. Furthermore, the small group of 12
SOC-only patients treated by our pulmonologists exhibited a high case fatality rate of 41.7% in
the same medical center {(data not shown). These two findings (i.e., elderly patient deaths and
a small SOC-only group with a high rate of inpatient fatality), suggest that our inpatient fatality
rate of 15.5% with DNR was adversely impacted by patient age and multiple comorbidities
(average of 2.7} in Central Mississippi. In other words, our dual-histamine blockade treatment

effects were favorable even in an unfavorable context.

With regard to ventilator dependence, the observed intubation rate of 16.4% overall in the
cohort of 110 patients (including DNR directives) in Jackson, Mississippi and especially only
7.3% intubation rate after a minimum of 48 hours of treatment with cetirizine plus famotidine
compares favorably to 26.3% in Louisiana 21, 12.2% in New York City 22, and 33.3% in Wuhan,

China .

How does this H1-H2 drug combination treatment compare with other recent therapeutic
developments in COVID-197 There are three noteworthy examples that have received
attention at this juncture in the scientific literature and media, namely hydroxychloroquine,

remdesivir, and famotidine.
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First, hydroxychloroquine (HCQ) rapidly received general acceptance as a SOC medication for
COVID-19 patients. The risk-benefit reward analysis of HCQ rapidly evolved to a highly
unfavorable impression, based upon controlled clinical trials. The efficacy of HCQ in COVID-19
is now seriously doubted, and at least one cardio-toxic side effect has been noted ** This study
consisted of 75 patients per arm, comparing SOC vs SOC + HCQ. The authors concluded that
HCQ was not beneficial and resulted in more adverse events. Hydroxychloroquine was also
ineffective in inpatients who required oxygen; 84 patients were treated with HCQ within 48
hours of admission vs 97 patients receiving SOC without HCQ 7 There were no benefits to
HCQ when assessing: (a) survival without transfer to ICU; (b) survival at 21 days, (¢} survival
without ARDS at 21 days; and {d) percentage of patients requiring oxygen at 21 days.
Furthermore, 10% of the HCQ-treated patients manifested ECG anomalies requiring
discontinuation of HCQ treatment. A randomized trial of hydroxychloroquine in COVID-19
patients attempted to detect a prophylactic benefit, and it was unsuccessful &, I aggregate
these studies confirm that HCQ was not effective in preventing or treating disease progression
in COVID-19 patients. The US FDA rescinded the Emergency Use Authorization (EUA) for this
drug. Therefore, it should be noted that HCQ was administered to most of the patients in our
study, and it is reasonable to speculate that it impaired patients in our cohort, in view of the

correlation with worse outcomes.

Second, remdesivir was developed prior to the COVID-19 pandemic as a retroviral replication

inhibitor. A well-designed placebo-controlled trial suggested a reduction in the time to clinical
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improvement “®. However, the study was not sufficiently powered statistically *®. Thus, there
was no improvement with regard to patient deaths or viral load. This trial did not provide
convincing evidence of a substantial therapeutic benefit of remdesivir. Regardless, the US FDA

granted EUA for this prescription medication, which is expected to be expensive in the USA,

And third, famotidine has been evaluated in a large retrospective association study of COVID-19
patients in New York City *°. A total of 84 hospitalized patients out of 1,620 total received
famotidine within 24 hours of hospitalization. The doses ranged from 10-40 mg. Famotidine
use was associated with a reduced risk of death or intubation, whereas by comparison proton
pump inhibitors (that reduce gastric acid independent of a histamine mechanism) were not
associated with reduced risk of death or intubation. This suggests a possible histamine-
mediated effect in the COVID-19 patients. The authors also noted no benefit of HCQ. In
addition very high doses of famotidine have been proposed elsewhere for COVID-19
outpatients **. A case series of only 10 outpatients administered high dose famotidine {most of
them received 80 mg t.i.d. = 240 mg daily) perhaps suggested the possibility of a benefit **. For
comparison our inpatient study of 110 patients used only 20 mg b.i.d. {40 mg daily) of
famotidine, within the FDA-approved OTC dosage levels. The cetirizine amount (10 mg b.i.d.} is

double the daily FDA-approved dosage as an OTC medication.

Given (a) the recent emergence of COVID-19, (b} the rapid need for safe and effective

treatments deployable immediately, and {(c) the rapid evolution in the SOC treatments, recent
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innovations might not permit sufficient time for the statistically robust clinical trials that are
customary for an FDA regulatory approval process. In this time-is-of-the-essence pandemic
context, the results of this dual-histamine blockade treatment compares favorably to current

SQC patients.

Although this study provides initial evidence in support of a safe and effective treatment, many
questions remain to be addressed. Randomized prospective trials are warranted with
inpatients and outpatients. We have planned a randomized placebo-controlled outpatient trial
to begin to address this question in PCR-confirmed asymptomatic or mild-to-moderate severity
patients. Furthermore, is the beneficial effect dependent on this particular combination of
active pharmaceutical ingredients? And, would some patients benefit {(more) from alternative
doses or dosage schedules? It would also be highly beneficial to exclude HCQ as a confounding

factor in prospective trials, as it might have been a handicap to our cohort

The present clinical investigation provides a new method of treatment for this unmet medical
need. Ifthe results reported here are replicated in other trials, the medications can provide
safe and effective means to rapidly affect patient outcomes worldwide, which are anticipated
to save lives. The favorable circumstances of having commercially-available branded, generic,
and OTC drugs of both H1 and H2 receptor types provides another distinct advantage relative
to other experimental drug and biologic research programs in COVID-19, some of which may
take numerous years to develop and commercialize. This new approach could be rapidly
deployed worldwide and should be affordable, even for under-served populations, not just for

the economically advantaged.
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Table I: Comorbidities in 110 hospitalized COVID-19 patients treated with famotidine and
cetirizine for a minimum of 48 hours.

Comorbidities: 1| A %
Diabetes. 42.7%
Hypertension 78.2%
COPD 13.6%
Cardiac Disease 26.4%
Arrythmia | 16.4%
Asthma [ 10.9%
Smoker. 20.0%
Obesity (excluding Morbid Obesity) 41.8%
‘Morbid a)eSi_ty o _l 16.4%
. Total Comorbidities Per Patient l Mean = 2.7
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Table N: Clinical outcomes in 110 hospitalized COVID-19 patients treated with famotidine and

cetirizine for a minimum of 48 hours

T ‘ Including | Exciuding
DNR DNR
Total Patients Admitted 110 o7
Total Patients Discharged | 93 89
. Escharge_ﬂate i _-1_ 84.5% | 91.8%
Total Patients intubated 18 16
intubation Rate 16.4% 16.5%
Total Patients Intubated After a 8 6
Minimum of 48 hrs of Treatment
:\r;l::?ni::r?oafi:lt:.l?rf:irf.:;reatment_ i s
Total Deaths 17 8
_Death Rate % 15.5% 8.2%.
Average Days to Discharge 11.0 10.%
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Table llI: Clinical outcomes in 110 famotidine and cetirizine-treated COVID-19 patients and

concomitant treatments

Concomitant Treatments Total # % of Total Intubated % Death %
Hydroxychloroquine - YES 93 84.5% 18.3% 17.2%
Hydroxychlaroguine - NO. 17 15.5% 5.9% 5.9%
Methylprednisolone - YES 34 309% 29.4% 14.7%
Methylprednisolone - NO 76 69.1%. 10.5% 15.8%
Tocilizumab - YES | 56 50.9% 30.4% 21.4%
Tocilizumab - NO 54 49.1%. 19% 9.3%
Convalescent Plasma - YES 33 30.0% 30.3% 33.3%
Convalescent Plasma - NO 77 70.0% 10.4% 7.8%
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<claine@acponline.org>; fgodlee@bmj.com <fgodlee@bmj.com>; howard.bauchner@jamanetwork.org
<howard.bauchner@jamanetwork.org>; richard.horton@Ilancet.com <richard.horton@Ilancet.com>;
erubin@hsph.harvard.edu <erubin@hsph.harvard.edu>

Subject; Re: [EXTERNAL) RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

unsubscribe

David D. Markowitz, MD

Associate Clinical Professor of Medicine

Columbia University, Callege of Physicians and Surgeons

Phone 212-305-1024

Fax 212-305-1039

From: Abrams, Julian A. <ja660@cumc.columbia.edu>

Sent: Wednesday, July B, 2020 4:14 PM

To: Tracey, Kevin <KJTracey@northwell.edu>; Landry, Donald W. <dwll@cumc.columbia.edu>;
Janowitz, Tobias <janowitz@cshl.edu>; Disbrow, Gary {05/ASPR/BARDA) <Gary.Disbrow@hhs.gov>;
'Marik, Paul E.' <MarikPE@EVMS.EDU>; Ricke, Darrell - 0449 - MITLL <darrell.ricke@Il.mit.edu>; Robert
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Malone /14, ~ I; vinu arumugham <vaccine.safety@aol.com>; Sestili, Piero
<piero.sestili@uniurb.it>; Freedberg, Daniel E. <def2004@cumc.columbia.edu>; Conigliaro, Joseph
<Jconigliaro@northwell.edu>; Markowitz, David D. <ddml1@cumc.columbia.edu>; Gupta, Aakriti
<ag3786@cumc.columbia.edu>; O'Donnell, Max R. <mo2130@cumc.columbia.edu>; Li, Jianhua
<jl1333@cumc.columbia.edu>; Tuveson, David <dtuveson@cshl.edu>; lin, Zhezhen
<zj7@cumc.columbia.edu>; Turner, William C. <wt62@cumec.columbia.edu>; Wang, Timothy C.
<tcw21@cumc.columbia.edu>; mvcallahan@mgh.harvard.edu <mvcallahan@mgh.harvard.edu>;
djpe5@cam.ac.uk <djp65@cam.ac.uk>; yongfeng@email.unc.edu <yongfeng@email.unc.edu>;
xphuang@unc.edu <xphuang@unc.edu>; kris.white@mssm.edu <kris.white@mssm.edu:>;
elena.maorenodelolmo@mssm.edu <elena.morenodelolmo@mssm.edu>; Assaf_Alon@hms.harvard.edu
<Assaf_Alen@hms.harvard.edu>; Andrew_Kruse@hms.harvard.edu
<Andrew_Kruse@hms.harvard.edu>; anthony.mittermaier@mcgill.ca
<anthony.mittermaier@mcgill.ca>; Julianne.Hall@quinnipiac.edu <lulianne. Hall@quinnipiac.edu>;
Robert.Bona@quinnipiac,edu <Robert.Bona@quinnipiac.edu>; h.clark@ucl.ac.uk <h.clark@ucl.ac.uk>;
bryan_roth@med.unc.edu <bryan_roth@med.unc.edu>; Victor.Francone@quinnipiac.edu
<Victor.Francone@gquinnipiac.edu>; Norbert.Herzog@quinnipiac.edu
<Narbert.Herzog@quinnipiac.edu>; Maurice.Fremont-Smith@quinnipiac.edu <Maurice.Fremont-
Smith@guinnipiac.edu>; Commins, Scott P <scommins@email.unc.edu>; Lawrence Steinman
<steiny@stanford.edu>; ngkounis@otenet.gr <ngkounis@otenet.gr>; Matzinger, Polly
<pcm@helix.nih.gov>; pconti@unich.it <pconti@unich.it>; Kadlec, Robert (OS/ASPR/IO)

<Robert. Kadlec@hhs.gov>; HHS Secretary (HHS/10S) <secretary@hhs.gov>; Christine Laine
<claine@acponline.org>; fgodlee@bmj.com <fgodlee@bmj.com>; howard.bauchner@jamanetwork.org
<howard.bauchner@jamanetwork.org>; richard.horton@lancet.com <richard.horton@lancet.com>;
erubin@hsph.harvard.edu <erubin@hsph.harvard.edu>

Subject: RE: [EXTERNAL] RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Unsubscribe

Julian Abrams, MD, MS

Associate Professor of Medicine and Epidemiology at CUMC
Division of Digestive and Liver Diseases

Columbia University Medical Center

-—-Original Message-----

From: Tracey, Kevin <KJTracey(@northwell.edu>

Sent; Wednesday, July 8, 2020 3:00 PM

To: Landry, Donald W, <dwll(@cume.columbia.edu>; Janowitz, Tobias <janowitz(@cshl.edu>; Disbrow,
Gary (OS/ASPR/BARDA) <Gary.Disbrow(@hhs.gov>; 'Marik, Paul E.' {MankPE(ﬁ EVMS EDU>;
Ricke, Darrell - 0449 - MITLL <darrell.rickef@!l.mit.edu>; Robert Malone 475" ———= 7
\’mu arumugham <vaccine.safety(@aol.com>; Sestili, Piero <picro.sestilif@uniurb.it>; F rccdbt.rg, Daniel
E. <def2004(@ cume.columbia.edu>; Conigliaro, Jmeph <Jconigliaro@northwell.edu>; Markowitz, David
D. <ddm{@cume.columbia.edu>; Gupta, Aakriti <ag3786(@cume.columbia.edu>; O'Donnell, Max R.
<mo2 | 30@cumc.columbia.edu>; Li, Jianhua <j11333(@cumc.columbia.edu>; Tuveson, David
<dtuveson@cshl.edu>; Jin, Zhezhen <zj7{cume.columbia.edu>; Turner, William C.
<wt62(@cumec.columbia.edu>; Wang, Timothy C. <tcw2 | @cume.columbia.edu>;
mveallahan@mgh.harvard.edu; Abrams, Julian A. <ja660@cume.columbia.edu>; djp65f@cam.ac.uk;
yongfeng@email.unc.edu; xphuang(@unc.edu; kris.whitef@mssim.edu: elena.morenodelolmo@mssm.edu;
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Assaf Alon(@hms.harvard.edu; Andrew Kruse(@hms.harvard.edu; anthony.mittermaier@mcgill.ca;
Julianne. Halli@quinnipiac.edu; Robert.Bona@quinnipiac.edu; h.clark(@ucl.ac.uk;

bryan roth(@med.unc.edu; Victor.Francone@quinnipiac.edu; Norbert. Herzog(@quinnipiac.edu;
Maurice.Fremont-Smith@quinnipiac.edu: Commins, Scott P <scommins(@email.unc.edu>; Lawrence
Stemman <steiny(@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcmi@helix.nih.gov>;
peonti(@unich.it; Kadlec, Robert (OS/ASPR/I0) <Robert.Kadlec(@hhs.gov>; HHS Secretary (HHS/IOS)
<secretary(@hhs.gov>; Christine Laine <claine(@acponline.org>; fgodlec@bmj.com;
howard.bauchner@jamanetwork.org; richard.horton@|lancet.com; erubin@hsph.harvard.edu

Subject: Re: [EXTERNAL] RE: Use mast cell stabilizers, histamine HI/H2 blockers in COVID-19

I would also like to unsubscribe

Kevin I, Tracey, MD

President &CEO

Karches Family Distinguished Chair
Feinstein Institutes for Medical Research

Professor of Molecular Medicine and Neurosurgery
Associate Dean for Research
Zucker School of Medicine

Executive Vice President, Research
Northwell Health

350 Community Drive
Manhasset, NY 11030

kjtracey(@northwell.edu

On 7/8/20, 2:55 PM, "Landry, Donald W." <dwll @cumc.columbia.edu>wrote:
External Email. Use Caution.

I would also like to unsubscribe
Don Landry

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

From: Janowitz, Tobias <janowitz(@cshl.edu>

Sent: Wednesday, July 8, 2020 2:41 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary,Disbrow(@hhs.gov>; 'Marik, Paul E.'
<Mar[l\PE(mE\f MS. EDU> Ricke, Darrell - 0449 - MITLL <darrell.ricke@il.mit.edu>; Robert Malone
<o I; vinu arumugham <vaccine.safety(@aol.com>; Sestili, Piero
{plelo '?.eqllhfa)umurb it>; Freedberg, Daniel E. <def2004¢cume.columbia.edu>;
jeonigliaro@northwell.edu; Markowitz, David D. <ddm | @cumc.columbia.edu>; Gupta, Aakriti
<ag3786(@cume.columba.edu>; O'Donnell, Max R. <mo2130@cumc.columbia.edu>; Li, Jianhua
<1333 @cume.columbia.edu>; Tuveson, David <dtuveson(@cshl.edu>; Jin, Zhezhen
<zjT{@wcume.columbia.edu>; Tumer, William C. <wt62(@ecume.columbia.edu>; Landry, Donald W.
<dwll@cume.columbia.edu>; Wang, Timothy C. <tew2l{@cume.columbia.edu>:
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kjtracey(@northwell.edu; mvcallahan@mgh harvard.edu; Abrams, Julian A.
<jab60@cume.columbia.edu>; djpb5S@ecam.ac.uk; yongfeng{@email.unc.edu: xphuang@unc.edu;
kris.white@mssm.edu; elena.morenodelolmof@mssm.edu; Assaf Alon@hms. harvard.edu;
Andrew_Kruse@hms.harvard.edu; anthony.mittermaier(@mcgill.ca; Julianne. Hallf@quinnipiac.edu;
Robert.Bona(@quinnipiac.edu; h.clark(@ucl.ac.uk: bryan roth@med.unc.edu;
Victor.Francone(@qguinnipiac.edu; Norbert. Herzog(@quinnipiac.edu; Maurice. Fremont-
Smith@quinnipiac.edu; Commins, Scott P <scommins@email.unc.edu>; Lawrence Steinman
<steiny(@stanford.edu>; ngkounis(@otenet.gr; Matzinger, Polly <pem@helix.nih.gov>; pconti{@unich.it;
Kadiec, Robert (OS/ASPR/TO) <Robert. Kadlec(whhs.gov>; HH'S Secretary (HHS/I0S)
<secretary(@hhs.gov>; Christine Laine <claine(@acponline.org>; fgodlee(@bmj.com;
howard bauchner(@jamanetwork.org; rlc.hard.hmton@lanuel.wl‘n, erubin@hsph.harvard.edu
Subject; Re; Use mast cell stabilizers, histamine H1/H2 hlockers in COVID-19

[ would also like to unsubsceribe from this list.
Regards.

Tobias

From: "Disbrow. Gary {(OS/ASPR/BARDA)" <Gary.Disbrow{@hbhs.gov>

Date: Wednesday. July 8, 2020 at 2:38 PM

To: "Marik, Paul E."' <MuarikPE@EVMS.EDU>, "Rn:ke Darrell - 0449 - MITLL"
<darrell.ricke@@ll.mit.ecdu>, Robert Malone /=~ “jvinu arumugham
<vaccine.safety(@aol.coin>, "Sestili, Piero" <p|-..10.sestilif’{i;uniurb.it‘}. "dcf'-_’U(H(_f_t_L ume.columbia.edu”
<det2004(@cumc.columbia.edu>, "jconigharo@northwell.edu” <jconigliaro@northwell.edu>,
"ddm I (@cume.columbia.edu™ <ddml@cumc.columbia.edu>, "ag3786(@cumc.columbia.edu”
<ag3d786(wcume.columbia.edu>, "mo2 1 30@cume.columbia.edu” <mo2 13(0@ecume.columbia.edu>,
"il1333@cumc.columbia.edu” <jl1333@cume.columbia.edu>, "Tuveson, David" <dtuveson@eshl.edu>.
"zj Ti@wecume.columbia.edu” <zj7@cume.columbia.edu>, "wt62 (@ cumc.columbia.edu”
<wt62@cume.columbia.edu>, "dwll @cunic.columbia.edu" <dwll@cume.columbia.edu>,
"tew2 1{@eume.columbia.edu” <tcw2 [ @eume.columbia.edu>, "kjtracey@northwell.edu"”
<kjtracey(@northwell.edu>, "mvcallahanf@mgh_harvard.edu” <mvcallahan@mgh.harvard.edu>,
"a660@cume.columbia.edu” <ja660@cume.columbia.edu>, "Janowitz, Tobias" <janowitz{@cshl.edu>,
"djp65@cam.ac.uk" <djp6S@cam.ac.uk>, "vongfeng@wemail unc.edu" <yongteng(@email . unc.edu>,
"xphuang@unc.edu" <xphuang@unc.edu>. "kris.white@mssm.edu" <kris.white@mssm.edu>,
"elena.morenodelolmo@mssm.edu” <elena.morenodelolmo(@mssm.edu>,
"Assaf Alon@hms.harvard.edu" <Assaf Alon@hms.harvard.edu>, "Andrew Kruse@hms.harvard.edu”
<Andrew Kruse(@hms.harvard.edu>, "anthony.mittermaier(@mecgill.ca"
<anthony.mittermaier@mcgill.ca>, "Julianne. Halli@quinnipiac.edu™ <hilianne Halli@quinnipiac.edu>.
"Robert.Bona@quinnipiac.edu” <Robert. Bonaiquinnipiac.edu>, "h.clark{@ucl.ac.uk"
<h.clark(@ucl.ac.uk>, "bryan_roth@med.unc.edu" <bryan_roth{@med.unc.edu>,
"Victor.Francone(@quinnipiac.edu” <Victor,Francone(@quinnipiac.edu>,
"Norbert. Herzog(@ quinnipiac.edu" <Norbert. Herzog@quinnipiac.edu>, "Maurice. Fremont-
Smith@quinnipiac.edu" <Maurice. Fremont-Smith@quinnipiac.edu>, "Commins, Scott P"
<scommins@email.unc.edu>, Lawrence Steinman <steiny(@stanford.edu>, "ngkounis(@otenet.gr"
<ngkounis(@otenet.gr>, "Matzinger, Polly” <pcm(@helix.nih.gov>, "pcentif@unich.it” <pcontif@unich.it>,
"Kadlec, Robert (OS/ASPR/10)" <Robert. Kadlec(@hhs.gov>, "HHS Secretary (HHS/10S)"
<secretary(@hhs,gov>, Christine Laine <clame(@acponline.org>, "fgodlee@bmj.com”
<fgodlee@bmj.con>, "howard.bauchner@jamanetwaork.org" <howard.bauchner(@jamanetwork.org>,
"richard.horton@]lancet.com" <richard.horton{@lancet.com>. "erubin@hsph.harvard.edu"
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<grubin@hsph.harvard.edu>
Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Please remove me from this email distribution list.
Regards
Gary

Gary L. Disbrow Ph.ID.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs

Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G

Washington, D.C. 20201

Office: 202-260-0899

Mobilel(h (&)

Fax: 202-205-0873

email: Gary.Disbrow(@HHS.gov<mailto:Gary.Disbrow@HHS . gov>

Legally Privileged - This e-mail transmission and any documents attached to it may contain information
that is legally privileged. [f you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution,
or use of this transmisston is strictly prohibited. If you have received this transmission in error, please
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nothing in this e-mail is intended to eonstitule contractual direction or to impact
cost, price, or schedule contained in the contract. If the contractor believes there is an impact, the
contractor musi disregard that portion of the communication and contact the Contracting Officer for
direction

From: Marik. Paul E. <MarikPE@EVMS.EDU>

Sent: Wednesday, July R, 2020 8:40 AM

To: Ricke, Darrell - 2449 - MITLL <darrell.ricket@]l.mit.edu>; Robert Malone
<Ay P vinu arumugham <vaccine.safety(@aol.com>; Sestili. Piero
<piero.sestili@uniurb.it>; def2004(@cumc.columbia.edu; jeonigliaro@northwell.edu;
ddml@cume.columbia.edu: ag3 786w cume.columbia.edu; mo2 1 30@cume.columbia.edu:
J11333@cumc.columbia.edu; dtuveson@cshl.edu; zj7@cume.columbia.edu; wi62(@cumc.columbia.edu;
dwl @ cume.columbia.edu; tew2 1 @cume.columbia.edu; kjtracev(@northwell.edu:
myvcallahan@mgh.harvard.edu; ja660@cumc.columbia.edu; janowitz(@cshl.edu; djp65@@cam.ac.uk;
yongfeng@email.unc.edu; xphuang@unc.edu; kris.white@mssm.edu; elena.morenodelolmo@mssm.edu;
Assaf’ Alon@hms.harvard.edu; Andrew Kruse@hins.harvard.edu; anthony. mittermaier@megill.ca;
Julianne.Hall{@guinnipiac.edu; Robert.Bonat@quinnipiac.edu; h.clark(@ucl.ac.uk;
bryan rothi@med.unc.edu; Vietor.Francone(@quinnipiac.edu; Norbert. Herzog(@quinnipiac.edu;
Maurice.Fremont-Smith@aquinnipiac.edu; Commins, Scott P <scommins(@email.unc.edu>; Lawrence
Steinman <steiny(@stanford.edu>; ngkounis(@otenet.gr; Matzinger, Polly <pem(@helix.nih.gov>;
peonti@unich.it; Kadlec, Robert (OS/ASPR/10) <Robert.Kadlec(@hhs.gov>: HHS Secretary (HHS/10S)
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<secretary(@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow(@hhs.gov>; Christine Laine
<claine@acponline.org>; fgodlee(@bmj.com: howard.bauchner@jamanetwork.org;
richard.horton(@lancet.com; erubin@hsph.harvard.edu

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

To add to the discussion it has been known for a long time that Vitamin C stabilizes mast cells and,
inhibits histamine synthesis and inactives histamine.

PM

Paul E. Marik MD, FCCP, FCCM|

Eastern Virginia Medical School|

Department of Internal Medicine|

Chief, Pulmonary and Critical Care Mediecine|

825 Fairfax Ave, Rm 5753, Norfolk, VA 23507

» 757.446.8910| 7 757.446.5242 |

» marikpe(@evms.edu|<mailto:marikpe@evms.edu®%7C>= https://protect.fireeye.com/url 7k=441252 f1-
18475b21-441263c0-0cc47abas2de-
55ca3378c2c09ed | &u=hitps://urldefense.proolpoint.com/v2/url7u=https-3A protect2.fireeve.com url-
3Fk-3Dat60a9f4-2Df3352024-2Daf6098¢b-2D0cc4 7a6a52de-2D11162424aad75683-26u-3Dhitp-
A www.evins.edu &d=DwlGaQ&c=G2Mil.l1al7SXE3PeSnG8Wo6 JBU6FcdVSsBSbwogcROU& =22
kP0O04-
cxbq2uHILN567gn imYZi5B29PSwWi90O8Hk&m=hkDX7i7ai2mPodTtSVesigViel XtrKGRMFqirZi6U

o&s=eOyBOXU xEjvI10CESvZiZr6Dg yHIsVHSpinCCIDtI&e=
|<https://protect2.fireeye.com/url?k=c84 1 8230-94148be0-c84 1b30f-Occ4 7aba52de-
67190c49d0aa208e&u=https://urldefense.proofpoint.com/v2/url?u=https-3A _ protect2.fireeye.com url-
3Fk-3D456a8f77-212193t86a7-2D456abe48-2D0cc47aba52de-21D2a48786653d90e0b-26u-3 Dhttp-
3A  www.evms.edu-
257¢ &d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmERgJe4dbBOtFOCetP9Y &r=6BEXLUmMDI
ROBW3umLQEegX7YxisEG8ViS1tJ0oxmu [k&m=1f [aRuzzeONBCIPdMzICrb-
eSleWakoRNvkw3SIZR bO&s=HsgHWSDe3606HY znVALBTCRBkOO98NaiCIOKeGARaXo&e=>

Teaching. Diseovering. Caring.

From: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu<mailto:darrell.ricke@ll.mit.edu>>

Sent: Wednesday, July 8, 2020 8:27 AM

To: Robert Malone <[1)/&) KBV B F>: vinu arumugham
<vaccine.safety@aol.com<mailto:vaccine.safety@aol.com>>; Sestili, Piero
<piero.sestili@uniurb.it<mailto:piero.sestili@uniurb.it>>;
def2004(@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>;
jeonigliaro@northwell.edu<mailto:jeonigliaro@northwell.edu>;
ddm I @cume.columbia.edu<mailto:ddm1@cumc.columbia.edu>;
ag3786(@cumc.columbia.edu<mailto:ag3786(@cumc.columbia.edu>;
mo2 130@cume.columbia.edu<mailto:mno2 130@cume.columbia.edu>;
11333 (@cumc.columbia.edu<mailto:jl1333@cumc.columbia.edu>;
dtuveson@cshl.edu<mailto:dtuveson(@cshl.edu>;
zj7@cume.columbia.edu<mailto:zj7@cume.columbia.edu>;
wt62(@cume.columbia.edu<matlto;wt62@cume.columbia.edu>;
dwll@cume.columbia.edu<mailto:dwll @cume.columbia.edu>;
tew2 | @cume.columbia.edu<mailto:tew2 1 @cume.columbia.edu>;
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kjtracey(@northwell.edu<mailto:kjtracey(@northwell.edu>;
mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>;
jab60@cume.columbia.edu<mailto:ja660@cume.columbia.edu>;
janowitz(@cshl.edu<mailto:janowitz(@cshl.edu>; djp65@cam.ac.uk<mailto:djp6S@cam.ac.uk>;
yongfeng@email.unc.edu<mailto:yongleng@email.unc.edu>;
xphuang(@unc.edu<mailto:xphuang(@unc.edu>; kris.white@mssm.edu<mailto:kris.whitef@mssm.edu>;
elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>;
Assaf Alon@hms.harvard.edu<mailto:Assaf Alon@hms.harvard.edu>;
Andrew Kruse@hms.harvard.edu<mailto:Andrew_Kruse@hms.harvard.edu>;
anthony.mittermaier@mcgill.ca<mailto:anthony.mittermaier@mcgill.ca>;
Julianne.Hall@gquinnipiac.edu<mailto:Julianne. Hall@quinnipiac.edu>;
Robert. Bona(@quinnipiac.edu<mailto:Robert. Bona@quinnipiac.edu>;
h.clark(@ucl.ac.uk<mailto:h.clark{@ucl.ac.uk>;
bryan roth@med.unc.edu<mailto:bryan roth@med.unc.edu>;
Victor, Francone@quinnipiac.edu<mailto: Victor,Francone(@quinnipiac.edu>;
Norbert.Herzog@quinnipiac.edu<mailto:Norbert. Herzog@quinnipiac.edu>; Maurice Fremont-
Smith@gquinnipiac.edu<mailto:Maurice. Fremont-Smith(@quinnipiac.edu>; Marik. Paul E.
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins, Scott P
<scommins(@email.unc.edu<mailto:scommins@email.unc.edu>>; Lawrence Steinman
<steiny(@stanford.edu<mailto:steiny @stanford.edu>>;
ngkounis(@otenet.gr<mailto:ngkounis(@otenet.gr>; Matzinger, Polly
<pem(@helix.nih.gov<mailto:pem@helix.nih.gov>>; peontif@unich.it<mailto:pcontif@unich.it>:
Robert.Kadlec@hhs.gov<mailto:Robert. Kadlec{@hhs.gov>;
Secretary@HHS.gov<mailto: Secretary@HHS.gov>;
Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>; Christine Laine
<claine@acponline.org<mailto:claine@acponline.org>>; fgodlee@bmj.com<mailto:fgodleebmj.com>:
howard.bauchner(@jamanetwork.org<mailtochoward.bauchner(@jamanetwork.org>;
richard. horton@lancet.com<mailto:richard. horton@lancet.com>;
erubin(@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>

Subject: Re; Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

All,

The following preprint on Kawasaki Disease and Multisystem Inflammatory Syndrome in Children:
An Antibody-Induced Mast Cell Activation Hypothesis is posted here:
https://urldefense.proofpoint.com/v2/url?u=https-3A  www.ll.mit.edu r-2Dd publications kawasaki-
2Ddisease-2Dand-2Dmultisystem-2Dinflainmatory-2 Dsyndrome-2 Dehildren-2Dantibody-
2Dinduced& d=DwlGaQ&c=G2MiLIal7SXE3PeSnG8W6 JBU6FcdViSsBSbwoecROU&r=22kP00O04-
cxbg2uHLN567gn imYZi5B29PSwWi908Hk&m=hkDX7i7ai2mPodTtSVes5gViel Xtr K GRMFqirZi6U

o&s=sBlIx1{i43B4i1129C3ai92TRAWbxTbHEDb3p2 AGDUgo&e=
<https://urldefense.proofpoint.com/v2/url?u=https-3A  www.ll.mit.edu r-2Dd publications kawasaki-
2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-2 Dchildren-2 Dantibody-
2Dinduced&d=DwMGaQ&c=mkpgQs&2XaCKIwNVE8b32dmVOmERqJe4dbBOtFOCetPOY &r=6BEXLU
mDIROBW3umLQEegX7YxisEGE8V|S1tJ0oxmu lk&m=f laRuzzeYNBCIPdMzICrb-
efleWakoRNvkwSIZR bQO&s=udv4WoqCXVmTOPlezDmD LO9wfr79xipLeHDenM20g g&e=>

is now in press: J Pediatrics &Pediatr Med. 2020; 4(2): 1-7 (attached draft),

I would be interested in contributing to the proposed eflorts.

Sincerely,


www.ll.mit.edu
www.U.mit.edu
https://urldefense.proofpoint
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mailto:Kruse@hms.harvard.edu
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Darrell

Darrell O. Ricke, Ph.D.

Group 49 Biological and Chemical Technologies

Lincoln Laboratory. Massachusetts [nstitute of Technology
244 Wood Street

Lexington, MA 02421-6426

Phone: 781-981-8323 (voice messages only)
Work cell: [0)(5) |
E-mail: Darrell. Ricke@]ll.mit.edu<mailto:Damell.Ricke@Il. mit.edu>

From: Robert Malone 4, = l<mailte:fevias B>

Date: Tuesday, July 7,2020 at 6:12 PM

To: vinu arumugharn <vaccine.safety@aol.com<mailto:vaccine.safety(@aol.com>>

Ce: "Sestili, Piero" <piero.sestilit@uniurb.it<maillo:piero.sestilif@uniurb.it>>,
"det2004(@cume.columbia.edu<mailto:def2004(@cume.columbia.edu>"
<def2004(@cume.columbia.edu<mailto:def2004@cumc.columbia.edu>>,
"jeonigliarof@northwell.edu<mailto:jeonigliaro@northwell.edu>"
<jconigliaro(@northwell . edu<mailto;jconigliarof@northwell.edu>>,
"ddm I @cumc.columbia.edu<mailto:ddm ! ucumec.columbia.edu>"
<ddim l{@cume.columbia.edu<mailto:ddm 1 @ecume.columbia.edu>>.
"ag3786(@cumc.columbia.edu<mailto:ag3 786{@cume.columbia.edu>"
<ag3786(@ecume.columbia.edu<mailto:ag3786(@cume.columbia.edu==>,
"mo2130@cume.columbia.edu<imailto:mo2 | 30@cume.columbia.edu="
<mo2130(@cumc.columbia.edu<mailto:mo2 | 3¢@cumc.columbia.edu>>,
"111333(@cume.columbia.edu<mailto:jl133 3(@cume,columbia.edu=>"
<j11333(@cumc.columbia.edu<mailto:]11333@cume.columbia.edu>>,
"dtuveson(@cshl.edu<mailto:dtuveson@cshl.edu>" <dfuveson{@cshl.edu<mailto:dtuveson(@cshl.edu>>,
"zj T cume.columbia.edu<mailto:zj7@cume.columbia.edu>"
<zj7(@cumc.columbia.edu<mailto:z)7@cume.columbia.edu>>,
"wt62@cume.columbia.edu<mailto;wt62@cume.columbia.edu>"
<wt62@cumc.columbia.edu<mailto:wi62(@cume.columbia.edu>>,
"dwl I @cume.columbia.edu<mailto:dwl 1 @eume.columbia.edu>"
<dwll (@cume.columbia.edu<mailto:dwll wcume.columbia.edu>>,
"tew2 l{@cume.columbia.edu<mailto:tew2 1 @ecume.columbia.edu>"
<tew2 | (@ecume.columbia.edu<mailto:tew?2 I @eume.columbia.edu>>,
"kjtracey(@northwell.edu<mailto:kjtracey(@northwell.edu="
<kjtracey@northwell.edu<mailto:Kjlracey@northwell.edu>>,
"mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>"
<mvcallahan@mgh.harvard.edu<mailto:mvcallahanf@mgh.harvard.edu>>,
"ja60@eume.columbia.edu<mailto:jab60@eume. columbia.edu>"
<jab60@cumc.columbia.edu<mailto:ja660@ cume.columbia.edu>>,
"janowitz(@cshl.edu<mailto:janowitz(@cshl.edu>" <janowitzi@cshl.edu<mailto:janowitz(@cshl.edu>>,
"djp65@eam.ac.uk<mailto:djp63@eam.ac.uk>" <djp65@cam.ac.uk<mailto:djp63@cam.ac.uk>>,
"Ricke, Darrell - 0449 - MITLL" <darrell.ricke(@Il.mit,edu<mailto:darrell ricke(@]l. mit.edu=>>,
"yongfeng(@email.unc.edu<mailto:yongleng@email.unc.edu>"
<yonglengiemail.unc.edu<mailto:yongfeng@email.unc.edu>>,
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"xphuang(@unc.edu<mailto:xphuang@unc.cdu>" <xphuang(@unc.edu<mailto:xphuang@unc.edu=>,
"kris.white@mssm.edu<mailto:kris. white@mssm.edu>"
<kris.white@mssm.edu<mailto:kris.white@mssm.edu>>,
"elcna.morencdclolmo@mssm.edu<mailte:elena.morenodelolmo@mssm.edu>"
<elena.morenodelolmo(@mssm.edu<mailto:elena.morenodelolmo@mssm.edu=>,
"Assaf Alon@hms.harvard.edu<mailto:Assaf Alon@hms.harvard.edu=>"
<Assaf Alon@hms.harvard.edu<mailto:Assaf Alon(@hms.harvard.edu>>,
"Andrew Kruse@hms.harvard.edu<mailto:Andrew Kruse(@hms.harvard.edu=>"
<Andrew_ Kruse@hms.harvard.edu<mailto:Andrew_Kruse@hms.harvard.edu>>,
"anthony.mittermaier@mcgill.ca<mailto;anthony.mittermaier@mecgill.ca>"
<anthony.mittermaier@mcgill.ca<mailto:anthony . mittermaier@mecgill.ca>>,
"Iulianne. Hall{@quinnipiac.edu<mailto:Julianne.Hall@quinnipiac.edu>"
<Julianne.Hall@quinnipiac.cdu<mailto:Julianne.Hall@quinnipiac.edu=>,
"Robert.Bona@quinnipiac.edu<mailto:Robert.Bona@quinnipiac.edu>"
<Robert.Bona(@quinnipiac.edu<mailto:Robert. Bona@quinnipiac.edu>>,
"h.clark@uel.ac.uk<mailto:h.clark(@ucl.ac.uk>" <h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>>.
"bryan roth@med.unc.edu<mailto:bryan roth@med.unc.edu>"
<bryan_roth@med.unc.edu<mailto:bryan_roth@med.unc.edu>>,
"Victor.Francone(@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu="
<Vietor.Francone(@quinnipiac.edu<mailto: Victor.Francone(@quinnipiac.edu>>,
"Norbert.Herzog@quinnipiac.edu<mailto:Norbert. Herzog(@quinnipiac.edu>"
<Norbert.Herzog(@quinnipiac.edu<mailto:Norbert. Herzog@quinnipiac.edu>>, "Maurice.Fremont-
Smith@quinnipiac.edu<mailto:Maurice.Fremont-Smith@quinnipiac.edu>" <Maurice.Fremont-
Smith@quinnipiac.edu<mailto:Maurice.Fremont-Smith@quinnipiac.edu>>,
"marikpe(@evms.edu<mailto:marikpe@evms.edu>" <marikpe@evms.edu<mailto:marikpe@evms.edu=>,
"Commins, Scott P" <scommins@email.unc.edu<mailto:scommins@email.unc.edu>>, Lawrence
Steinman <steiny@stanford.edu<mailto:steiny(@stanford.edu=>,
"ngkounis(@otenet.gr<mailto:ngkounis(@otenet.gr>"
<ngkounis@otenet.gr<mailto:ngkounis@otenet.gr>>, "Matzinger, Polly"
<pem(@helix.nih.gov<mailto;pcm@helix.nih.gov>>, "pcenti@unich.it<mailto:pconti@unich.it>"
<pconti@unich.it<mailto:pconti@unich.it>>,
"Robert. Kadlec{@hhs.gov<mailto:Robert. Kadlec@hhs.gov>"
<Robert. Kadlec@hhs.gov<mailto:Robert. Kadlec@hhs.gov>>,
"Secretary(@HHS.gov<mailto:Secretary(@HHS.gov>"
<Secretary(@hhs.gov<mailto:Secretary(@hhs.gov>>,
"Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>"
<Gary.Disbrow(@hhs. gov<mailto: Gary.Disbrow(@hhs.gov>>, Christine Laine
<claine@acponline.org<mailto:claine(@acponline.org==>,
"feodlee@bmj.com<mailto:fgodlec@bmj.com>" <fgodlee@bmj.com<mailto:fgodlee@bmj.com>>,
"howard bauchner@jamanetwork.org<mailto:howard.bauchner(@jamanetwork.org>"
<howard.bauchner(@jamanetwork.org<mailto:howard.bauchner(@jamanetwork.org>>,
"richard.horton(@lancet.com<mailto:richard.horton(@]lancet.com>"
<richard.horton@]lancet.com<mailto:richard. horton{@lancet.com=>>,
"erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu="
<erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>>

Subject: Re: Use mast cell stabilizers, histamine HI1/H2 blockers in COVID-19

you may not be aware that this 13 now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine safety(@aol.com>>wrote:


mailto:horton@lancet.com
mailto:bauchner@jamanetwork.org
mailto:Disbrow@hhs.gov
mailto:Secretary@hhs.gov
mailto:pconti@unich.it<mailto
mailto:pconti@unich.it<mailto:pconti@unich.it
mailto:ngkounis@otenet.gr<mailto:ngkounis@otenet.gr
mailto:ngkounis@otenet.gr<mailto:ngkounis@otenet.gr
mailto:Victor.Francone@qu
mailto:Francone@quinnipiac.edu
mailto:bryan_roth@med.unc.edu
mailto:h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk
mailto:h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk
mailto:Robert.Bona@quinnipiac.edu
https://Julianne.Hall@qui.nnjpiac.cdu<mailto:Julianne.Hall@qui.nnjpiac.edu
mailto:mittermaier@mcgi11.ca<mai
mailto:er@mcgill.ca
mailto:Kruse@hms.harvard.edu
mailto:Kruse@hms.harvard.edu
mailto:lon@hms.harvard.edu
mailto:te@mssm.edu

Prof. Sestili,

Thank you for your quick response and suggestion.
All,

As Prof. Sestili has suggested, I agree that we should coauthor a paper (or perhaps an open letter like
this one<htips://urldefense.proofpoint.com/v2/url?u=https-
3A__academic.oup.com cid_article_doi_10.1093 cid ciaa939 5867798&d=DwMGaQ&c=mkpgQs82X
aCKIWNV8b32dmVOmERgJe4bBOtFOCetP9Y &r=6BEXLUmDIROBW3umlL QEgX7YxisEG8V]S1t10
oxmu _lk&m=f [aRuzze9NBCIPdMzJCrb-e8IgWakoRNvkwSIZR bQ&s=MY gdONPAD1-
JwincB1 Vw5 AnbwEqukKEL 1 Qxinmhextew&e=>7) requesting that authorities rapidly consider and
promote the clinical exploitation of medications that address inappropriate mast cell activation and the
resulting immune cascade in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers,
leukotriene antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the beneficial effects of these medications since late January
2020 because the mechanism was understood. Hundreds of thousands of lives could have been saved if
these medications had been used. If we do not act now, hundreds of thousands more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe COVID-19:
Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19

https://urldefense.proofpoint.com/v2/url 2u=https-
3A_ doi.org 10.3389 fphar.2020.00854&d=DwlGaQ&c=G2MillIal7SXE3PeSnGEW6 JBU6FcdV(SsB
SbwogcROU&=22kP0004-
cxbgqZuHLNS567¢gn jmYZt5B29PSwWi908Hk&m=hkDX7i7ai2mPodTtSVesSgViel XirKGRMFqirZiaU
o&s=F5051tdPeS9p3B4Q0Q3TuXmZT3nBrEiTmVOvA2LtaTNOQY &e=
<https://urldefense.proofpoint.com/v2/url?u=htips-
3A  doi.org 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNV8h32dmVOmERgled
bBOtF0CetP9Y &r=6BEXLUmMDIROBW3umLQEgX7YxisEG8ViS1UJ0oxmu |k&m=f laRuzze9NBCIP
dMzJCrb-e8IsWakoRNvkw5IZR bQ&s=-
HCkS5bOfIRS0Cbp2gF3AMGwWTFndSdzkmMecHmEZ PfzRw&e=>

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://urldefense.proofpoint.com/v2/url7u=https-3A www.researchsquare.com_article rs-
2D30934 v2&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdViSsBSbwbgcROU&r=22kP0004-
cxbg2uHLN567gn imYZt5B29PSwWi908Hk&m=hkDX7i7ai2mPodTiSVesSgVie XrKGRMFqirZioU
0&5=182YCRm pOUozI5J95928HIBdGGMMEKACcONAox8T6Ca&e=
<https://urldefense.proofpoint.com/v2/url?7u=https-3A  www.researchsquare.com article rs-
2D30934 v2&d=DwMGaQ&c=mkpeQs82XaCKIwNV&b32dmVOmERqIe4dhBOtFOCetPOY &r=6BEXL
UmDIROBW3umLQEgX7YxisEG8VS1tJl0oxmu lk&m=f 1aRuzzeONBCIPdMzJCrb-
eRleWakoRNvkwSIZR bQ&s=168YOW2t8AINNCS51)GIz%lbVLzBv XcoS3SNFVebe=>

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://urldefense.proofpoint.com/v2/url?u=https-
3A__ pubmed.ncbinlm.nih.gov 32013309 &d=DwIGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FcdViS
sBSbwogcROU&r=22kP0004-
cxbgZuHLN567¢gn imYZt5B29PSwW908Hk&m=hkDX7i7ai2mPodTtSVesSgViel XtrK GRMFqirZi6U



https://lll�l<lefense.proofpoint.com/v2/url?u=https
www.researchsguare.com
https://ww�w.researchsguare.com
https://urldefense.proofpoint.corn/v2/url?u=bttps-3A
https://urldefense.proofpoint.com/v2/url?u=https
https://urldefonse.proofpoint.com/v2/url?u=https
https://academic.oup.com

o&s=pulJKE-VFrvE(Tr]QiKpd39V3w]kNIRgDAMc Kd6Nw8e=
<https://urldefense.proofpoint.com/v2/url?u=https-

3A  pubmed.ncbinlm.nih.cov 32013309 &d=DwMGaQ&c=mkpgQs&82XaCKIwNVE&b32dmVOmERgJ
e4bBOtFOCetP9Y &r=6BEXLUMDIROBW3umbLQEgX7YxisEGEV|S1tJ0oxmu |k&m=f laRuzze9NBC
IPdMz]Crb-eBlgWakoRNvkwSIZR bQ&s=6 trPnBT2XreYZiRCzTs4p42rSLel Gk-
TAHIgMDoPMo&e=>

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, [L-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin

https://urldefense.proofpeint.com/v2/url?u=https-
3A  doiorg 10.5281 zenodo.3748303&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdV|SsBS
bwogcROU&r=22kP00O04-
cxbgZuHLN567gn imYZt5B29PSwWi908Hk&m=hkDX7i7ai2mPodTtSVessgViel XtrK GRMFqirZi6U

0&s=45ahY 7NckOLG7xSCBrKt8vAdX6S11OmHWBUgTxLN-Fo&e=
<https://urldefense.proofpoint.com/v2/url 2u=https-
3A  doiorg 10.5281 zenodo.3748303&d=DwMGaQ&c=mkpg0s82XaCKIwNVEb32dmVOmERgJedb
BOtFOCetP9Y &r=6BEXLUmMDIROBW3umLOQEeX7YxisEGE8ViS1tJ0oxmu lk&m=f TaRuzze9NBCIPd
MzJCrb-e8lgWakoRNvkwS5IZR bQd&s=wq82Sv ttpdsalUpNx275-fC4xfxjhQMZE7VITZ8E&e=>

As [ wrote in my comment posted in the Annals of Intemal Medicine,
Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic
Please see comments section:

https:/protect2.fireeye.com/url 7k=54a6d95¢c-08f3d08c-54a6e863-0ccd 7aba52de-
211810a530785ba2&u=https://urldefense.proofpoint.com/v2/url?7u=https-3A  protect2.fireeve.com url-
3Fk-3Del 8ec594-2Dbddbecd44-2De | Befdab-2D0ccd47aba52de-2D44d3aa82 7e434ccc-26u-3Dhttps-
3A  annals.org_aim fullarticle 2764199 use-2Dhydroxychloroquine-2Dchloroguine-2Dduring-
2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwIGaQ&c=G2MiLIal7SXE3PeSnG8W6 JBU6FcdViSsBSbwogc ROUSr=22kP00O04-
cxbg2uHILN567gn imY Z15B29PSwW1908Hk&m=hkDX7i7ai2mPodTt5VesSgViel XtrKGRMFqirZi6U
o&s=Fxen-UZuKpsxodmB4gXAWTERETMAG6bPMiOFd0ObCpTAc&ke=
<https://protect2.fireeye.com/url7k=41d43ta6-1d813676-41d40e99-0cc47abas52de-
204141b77da9cae5&u=https://urldefense.proofpoint.com/v2/url 2u=https-3A  protect2.fireceye.com url-
3Fk-3Deb474ef1-2Db7124721-2Debd77fce-2D0cc47a6a52de-2Dcf07498F50d73e08-26u-3 Dhttps-
3A annals.org aim fullarticle 2764199 use-2Dhydroxychloroquine-2Dchloroguine-2Dduring-
2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwMGaQ&c=mkpeQs82XaCKIwNVBb32dmVOmERqJedbBOtFOCetP9Y &r=6BEXLU
mDIROBW3umLQEegX7YxisEGE8YS1tJ0oxmu lk&m=f 1aRuzzeINBCIPdMzJCrb-
eflaWakoRNvkwSIZR bQ&s=DY17¢7-R65Cpzq8v4RXbAa3dlIPBm2luchhZmMIngec&e=>

Please respond if you would like to be a coauthor and please share any other ideas to make this happen.
Please include coworkers who may be interested.

Thanks,

Vinu


https://annals.org
https://protect2.fireeye.com
https://protect2
https://annals.org
https://urldefense.proofpoint.com/v2/url'?u=https
https://urldefense.proofpoint.com/v2/url'?u=https
https://pubmed.ncbi.nJm.nih.gov

On 7/7/20 12:11 AM, Sestili, Piero wrote:
Dear Vinu,

[ wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early
clinical presentation.

I am elated to see that many colleagues around the world independently formulated similar thoughts and
that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list where
Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to rapidly consider
and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article

https://urldefense.proofpoint.com/v2/url?u=https-
3A_ doi.org 10.3389 fphar.2020.00854&d=Dw1GaQ&c=G2MiL1al7SXE3PeSnG8W6 JBUGFcdViSsB
SbwbogcROU&=22kP00O04-
cxbg2uHLN567¢gn imYZt5B29PSwW1908Hk&m=hkDX7i7ai2mPodTtSVesSegVielXtrKGRMFqirZi6U
0&s5=F505tdPe59p3B400Q3TuXmZT3InBrEiTmVOvA2LtaTNQY &e=
<https://urldefense.proofpoint.com/v2/url2u=https-
3A  doiorg 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpeQsR2XaCKIwNVE8b32dmVOmERgJed
bBOtF0CetP9Y &=6BEXL.UmDIROBW 3umlLQEgX 7Y xisEG8V|S 1 tJl0oxmu lk&m=f laRuzze9NBCIP
dMzICrb-e8lgWakoRNvkw51ZR bQ&s=-
HCk5bOQfdRS0Cbp9gF3MGwWTFndSdzkmMcecHmEZPfzRwé&e=>

Please, if you think it might be useful, forward this message to your MCS mail list.
Truly yours and thanks for your relevant effort, ciao

Piero Sestili
Full Professor in Pharmacology,
University of Urbino, Italy

I giorno mar 7 lug 2020 alle 02:46 vinu arumugham
<vaccine.safety@aol.com<mailto:vaccine.safety(@aol.com>>ha scritto:

https://urldefense.proofpoint.com/v2/url?u=http-3A  www.bmj.com content 368 bmj.m1252 rr-
2D1 &d=DwlGaQ&c=vqSm7Kkth9180A wDJ5D-
o&r=TeQZWSI9BI1Zhc60FEjhjzRfz9HrhpkTDg6pBOJCk9xo&m=]PbaPfWvF-
4bRTRAY9RgxEZKiTe3U bNaT%axoNuraSO&s=nu8uFJvhGrKMscoROtRcVoIf BY ORQbGpp048s-
ARg&e= <https://urldefense.proofpoint.com/v2/url7u=http-
3A__ www.bmj.com content 368 bmj.ml1252 rr-
2D1&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVYOmERgJedbBOIFOCetP9Y &r=6BEXLUmMDIR
OBW3umLQEegX7YxisEGEV|S1tJ0oxmu k&m={ TaRuzzeONBCIPdMzICrb-
e8leWakoRNvkwSIZR bQ&s=EGOLAD qufMBM4NxwlJEaY dnoRoc8 WDWu7CT21)dg48&e=>

-------- Forwarded Message --------
Subject:

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2 blockers


www.bn:ij.com
https://urldefense.proofpoint.com/v2/url?u=http
https://urldefense.proofpoint.convv2/url?u=https

Date:

Thu, 14 May 2020 09:42:05 -0700

From:

vinu arumugham <vaccine.safety@aol.corn><mailto:vaccine.safety@aol.com>
To:

nchoueit@monte fiore.org<mailto:nchoueit@montefiore. org><nchoueit@montefiore.org><mailto:ncho
ueit@montefiore.org™>,
Brett.Giroir@hhs.gov<mailto: Brett. Giroir@hhs. gov><Brett. Giroir@hhs.gov><mailto: Brett. Giroir@hhs.g
ov>, ufficiostampa@asst-pg23.it<mailto:ufficiostampa(@asst-pg2 3.it> <ufticiostampa(@asst-
pg23.it><mailto:ufficiostampa(@asst-pg23.it>,
[dantiga@hpg?3.it<mailto:ldantiga@hpg?3.it><ldantiga@hpg23.it><mailto:ldantigai@hp g2 3.it>.
letters(@nytimes.com<mailto:letters@nytimes.com>
<letters@nytimes.com><mailto:letters@nytimes.com>,
nyinews(@nylimes.com<mailto:nytmews(@nytimes.com><nyinews{@nylimes.com><mailto:nylnews(@nyti
mes.com>,
inytletters@nytimes.com<mailto:inytletters@nytimes.com><inytletters@nytimes.com><mailto:inytletter
s{nytimes.com=>,
editorial@nytimes,com<mailto:editorial @nytimes.com><editorial@nytimes.com><matilto;editorial @nyti
mes.com>,
correclions@nytimes.com<mailto:corrections(@nytimes.com><corrections@nytimes.com><mailto:correc
tions(@nytimes.com>, books@nytimes.com<mailto:books(@nytimes.com>
<books(@nytimes.com><mailto:books@nytimes.com>,
magazine(@nytimes.com<mailto:magazine{@nytimes. com><magazine@nytimes.com><mailto:magazine
@nytimes.com>,
travelmail@nytimes.com<mailto;travelmail@nytimes.com><iravelmail@nytimes,com><mailto:travelma
il@nytimes.com>,
edu@nytimes com<mailto:edu@nytimes.com><eduf@nytimes.com><mailto:edu@nytimes.com=>,
eileen.murphy@nytimes.com<mailto:eileen.murphy@nytimes.com=><eileen.murphy@nytimes.com><ma
ilto:eileen. murphy(@nytimes.com>, danielle.rhoades-ha@nytimes.com<mailto:danielle.thoades-
ha@nytimes.com> <danielle.rhoades-ha@nytimes.com><mailto:danielle. thoades-ha{@nytimes.com>,
booking(@nytimes.com<mailto:booking@nytimes.com><booking@nytimes.com><mailto:booking@nyti
mes.com>, bizday@nytimes.com<mailto:bizday(@nytimes.com>
<bizday(@nytimes.com><mailto:bizday(@nytimes.com>,
foreign{@nytimes.com<mailto:foreign@nytimes.com><foreign@nytimes.com><mailto:foreign@nytimes
.com>, sports{@nytimes.com<mailto:sports@nytimes.com>
<sports@nytimes.com><mailto:sports@nytimes.com=>,
washinglon@nytimes.com<maillorwashington@nytimes.com><washington@nytimes.com><mailto:was
hington@nytimes.com=>,
nationalt@nytimes.com<mailto:national{@nytimes.com><national@nytimes.com><mailto:national@nyti
mes.com=,
theans(@nytimes.com<mailto:thearts(@nytimes.com><thearts(@nytimes.com><mailto:thearts@nytimes.c
om>,
metropolitan@nytimes.com<mailto:metropolitan(@nytimes.com><netropolitan@nytimes.com><mailto:
metropolitan@nytimes.com>,
tips(@nytimes.com<mailto:tips@nytimes.com><tips@mnylimes.com><mailto:tips{@nytimes.com>,
public@nytimes.com<mailto:public@nytimes.com><public{@nytimes.conr><mailto:public@nytimes.co



mailto:metropolitan@nytimes.com
mailto:hington@nytimes.com
mailto:sports@nytimes.co1n><mailto:sports@nyti.mes.eom
mailto:bizday@nytimes.com
mailto:rhoades-ha@nytimes.com
mailto:ilto:eileen.murphy@nytime-s.com
mailto:il@.nytimes.l:orn
https://nytimes.com
mailto:books@nytimes.com
mailto:tions@nytimes.com
mailto:com><con-ecti.ons@�
https://1.ues.com
mailto:s@nytimcs.com
mailto:letters@nytimes.com
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mailto:ldantiga@hpg23.it<mailto
mailto:ufficiostampa@asst-pg23.it<mailto:ufficiostampa@asst-pg23.it
mailto:Giroi.r@bhs.g
mailto:ueit@montefiore.org
mailto:accinc.safety@ao

m=>,
sarah.mervosh@nytimes.com<mailto:sarah.mervosh@nytimes.com><sarah.mervosh@nytimes.com><ma
ilto:sarah.mervosh{@nytimes.com>,

pam.belluck@nytimes.com<mailto:pam.belluck{@ nytimes.com><pam.belluck{@nytimes.com><mailto:pa
ni.belluckf@nytimes.com>, reed.abelson@nytimes.com<mailto:reed.abelson{@nytimes.com:>
<reed.abelson@nytimes.com><mailto:reed.abelson(@nytimes.com>, ———a
(D)) <mailtd(1/6) p<lhitan i><mailtol(b)( |
T ry
n.walsh@medpagetoday.com<mailto:n.walshi@medpagetoday.com><n.walshi@medpagetoday.com><ma
ilto:n.walsh(@medpagetoday.com>,
tips{@medpagetoday.com<mailto:tips@medpagetoday . com><tipsi@medpagetoday.com><mailto:tips(@m
edpagetoday.com>,
c.bankhead(@medpagetoday.com<mailte:c.bankhead(@medpagetoday.com><c.bankhead@medpagetoday
.com><mailto:c.bankhead{@medpagetoday.com>,

e <mailtod 5i(&) P

=T {><mailtolie =) =
c.phend(@medpagetoday.com<mailto:c.phend@medpagetoday.com><c.phend{@medpagetoday.com><ina
ilto:c.phend@medpagetoday.com>,
m.walker@medpageteday.com<mailto:m.walker@medpagetoday.com><m.walker@medpagetoday.com>
<maiftoun.walker@medpagetoday.com>,
ehlavinka(@medpagetoday.com<mailto:ehlavinka@medpagetoday.com><ehlavinkaf@medpagetoday.com
><mailto:chlavinka@medpagetoday.com>,
iingram{@medpagetoday.com<mailto:iingram{@medpagetoday. com><iingram{@medpagetoday.com><ma
ilto:iingram(@medpagetoday.com>, k.fiore{@medpagetoday.com<mailto:k. fiere(@medpagetoday.com>
<k.fore(@imedpagetoday.com><mailto:k.liore(@medpagetoday.com>,
n.lou@medpagetoday.com<mailtomn.lou(@medpagetoday.com><n.lou@medpagetoday.com><mailto:n.lo
u@medpagctoday,com>, Press.Office(@exec.ny.gov<mailto:Press.Office(@exec.ny.gov>,
r.vinerf@ucl.ac.uk<mailto:r.viner@ucl.ac.uk> <r.viner(@ucl.ac.uk><mailto:r.viner@ucl.ac.uk>,
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2
blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered below
("slow rolling anaphylaxis").
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One can also expect peripheral blood eosinophilia. Have you checked? RCPCH case definition does not
include it.

That would be consistent with the body's (iatrogenically induced) anti-parasite response against SARS-
CoV-2, instead of just an antiviral response. Consider IgE/Ig(G4 responses against heat shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, IL-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin
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As [ have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blocker) helps in COVID-19. Study below. The mechanism involved is explained above.

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-19 Patients: A
Retrospective Cohort Study
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Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a bioweapon but most likely a
result of sloppy experiments
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My comment posted in the Annals of Internal Medicine:
Please see comments section:
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Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic

Hydroxychloroquine and azithromyein use in COVID-19 have been dismissed as "unproven" or
"anecdotal", by the medical establishment. But the benefit of ventilators in COVID-19 is equally
unproven. Why the clamor for ventilators? And now there are reports that ventilators are not helping.
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Running protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a strong
similarity to a pig spike protein (coronavirus infected pig). Accession number QGV12786 vs.
QHD43416.1 for SARS-CoV-2,

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine
circoviruses in the rotavirus vaccines, for example.
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Upon infection with any of these viruses, the concurrent allergic reaction can increase disease severity.
In such cases, antihistamines and other allergy treatments such as mast cell stabilizers may help reduce
infection severity.

This is similar to influenza vaccine induced allergy to the influenza virus, increasing the severity of
subsequent influenza infection as described here:

Influenza vaccines and dengue-like disease
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There have been reports that elevated ferritin and IL-6 levels are predictors of fatality in COVID-19.
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There is an increase in mast cell density during infections:
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IgE mediated mast cell degranulation results in increased ferritin levels as well as histamnine levels.
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Histamine promotes release of IL-6.

Histamine Promotes the Release of Interleukin-6 via the HIR/p38 and NF-xB Pathways in Nasal
Fibroblasts
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Also, neutrophils recruited to the lung during infection can release histamine.

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia.
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The antihistamine effect of Vitamin C I'V seems to help.

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis
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Also, azithromycin reduces histamine induced inflammation.

The anti-inflammatory effects of erythromyecin, clarithromyein, azithromycin and roxithromycin on
histamine-induced otitis media with effusion in guinea pigs.
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Hydroxychloroquine helps in allergic asthma.

Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate
symptomatic asthma.
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Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial
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So there are many indicators pointing to the role of mast cell degranulation/histamine release being a
major component of COVID-19.

Antihistarnines, mast cell stabilizers, Vitamin C, hydroxychloroqguine, azithromycin may all address
different aspects of this same problem.

Focusing on only the antiviral actions of hydroxychloroquine or azithromyecin, will lead us into blind
alleys.

Prof. Piero Sestili

Ordinario di Farmacologia

Dipartimento di Scienze Biomolecolari,

Universita degli Studi di Urbino Carlo Bo

Via "I Maggetti" 26 61029 URBINO (PU)
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Julian Abrams, MD, MS

Associate Professor of Medicine and Epidemiology at CUMC
Division of Digestive and Liver Diseases

Columbia University Medical Center
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Subject: Re; [EXTERNAL] RE; Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19
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Karches Family Distinguished Chair
Feinstein Institutes for Medical Research
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Zucker School of Medicine
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Northwell Health

350 Community Drive
Manhasset, NY 11030
(516) 562-2813
kjtracey@northwell.edu

On 7/8/20, 2:55 PM. "Landry. Donald W." <dwll(icumc.columbia.edu> wrote:
External Email. Use Caution.

I would also like to unsubscribe
Don Landry

---—-Original Message-----

From: Janowitz, Tobias <janowitz@cshledu>

Sent; Wednesday, July 8, 2020 2:41 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow(ghhs.gov>; 'Martk, Paul E.'
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Y EN 7; vinu arumugham <vaecine.safety(@aol.com>; Sestili. Piero
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Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

[ would also like to unsubscribe from this list.

Regards,

Tobias
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<fgodlee(@bmj.com>, "howard.bauchneri@jamanetwork.org" <howard.bauchner(@jamanetwork.org>,
"richard.horton(@lancet.com" <richard.horton(c@lancet.com>, "erubin(@hsph.harvard.edu”
<erubin@hsph.harvard.edu>

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Please remove me from this email distribution list.
Regards
Gary

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Counterimeasure Programs

Biomedical Advanced Research and Development Authority
BARDA

Assistani Secretary for Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W. Room 640 G

Washingtlon, D.C. 20201

Office: 202-260-0899

Mobile: /=) |

Fax: 202-205-0873

email: Gary.Disbrow@HHS gov<mailto:Gary.Disbrow@HHS. gov>
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From: Marik, Paul E. <MarikPE@EVMS. EDU>

Sent: Wednesday, July 8, 2020 8:40 AM

To: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu>; Robert Malone
<nue >; vinu arumugham <vaccine.safety(@aol.com>; Sestili, Piero
<piero.sestili@uniurb.it>; def2004(@cume.columbia.edu; jeonigliaro@nerthwell.edu;
ddmi@cume.columbia.edu; ag3786(@cume.columbia.edu; mo2 1 30(@cume.columbia.edu:
11333 (@cume.columbia.edu; duveson@eshl.edu; zj7(@cume.columbia.edu; wi62(@cume.columbia.edu;
dwll{@ecume.columbia.edu; tew2 l{@cume.columbia.edu: kjtracey@northwell.edu:
mveallahan@mgh.harvard.edu; ja660@ cume.columbia.edu; janowitz(@eshl.edu: djp65@cam.ac.uk;
yongfeng(@email.unc.edu; xphuang{@unc.edu; kris.white@mssm.edu: elena.morenodelolmo@mssm.edu;
Assatf Alon{@hms.harvard.edu; Andrew_Kruse@hms.harvard.edu; anthony. mittermaieri@megill.ca;
Julianne.Hall{@quinnipiac.edu; Robert.Bona(@quinnipiac.edu; h.clark(@ucl.ac.uk;
bryan_roth@med.unc.edu: Victor.Francone@quinnipiac.edu; Norbert.Herzog(@quinnipiac.edu;
Maurice.Fremont-Smith@ quinnipiac.edu; Commins, Scott P <scommins{@email.unc.edu>; Lawrence
Steinman <steiny(wstanford.edu>; ngkounis@@otenet.gr; Matzinger, Polly <pcm{@helix.nih.gov>;
peonti¢@unich.it; Kadlec, Robert (O5/ASPR/10) <Robert.Kadlec@hhs.gov>: HHS Secretary (HHS/10S)
<secretary(@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow(@hhs.gov>; Christine Laine
<claine@acponline.org>; fgodlee@bm).com; howard.bauchner(@jamanetwork.org;
richard.horton(@lancet.com; erubin@hsph.harvard.edu

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Ta add to the discussion it has been known for a long time that Vitamin C stabilizes mast cells and,
inhibits histamine synthesis and inactives histamine.

PM

Paul E. Marik MD, FCCP. FCCM|

Eastern Virginia Medical School|

Department of Internal Medicine|

Chief, Pulmonary and Critical Care Medicine

825 Fairfax Ave, Rm 575, Norfolk, VA 23507|

» 757.446.8910] 7 757.446.5242 |

» marikpe(@evms.edu|<mailto:marikpe@evms.edu%7C> »
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Teaching. Discovering. Caring.

From: Ricke. Darrell - 0449 - MITLL <darrell.ricke@!l.mit.edu<mailto:darrell.rickef@Il.mit.edu>>

Sent: Wednesday, July 8, 2020 8:27 AM

To: Robert Malone dinvien——— — — kmailtof /5, P> vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine safety(@aol.com>>; Sestili, Piero
<piero.sestilif@uniurb.it<mailto: piera.sestili@uniurb.it>>;
def2004(@cumc.columbia.edu<mailto:def2004@cume.columbia.edu>;
jeonigliaro@northwell.edu<mailto:jconigliaro{@northwell.edu>;
ddmi@cumc.columbia.edu<mailto:ddm | (@cume.columbia.edu>;
ag3786(@cume.columbia.edu<mailto:ag3 786(@cume.columbia.edu>;
mao2 1 30@cume.calumbia.edu<mailto:mo2 1 30(@cumc.columbia.edu>;
11333 @ cume.columbia.edu<mailto:ji1333(@cume.columbia.edu>;
dtuvesonf@cshl.edu<mailto:dtuveson(eshl.edu=;
zjT@cume.columbia.edu<mailto:zj 7(@cume.columbia.edu=;
wi62(@cume.columbia.edu<mailto:wt62{@cume.columbia.edu>;
dwll@cume.columbia.edu<mailto:dwll (@cume.columbia.edu>;
tew2 1 f@cume.columbia.edu<mailto:tew2 1 (@eume.columbia.edu>;
kjtracey@northwell.edu<mailto:kjracey@northwell.edu>;
mvcallahan@mgh.harvard.edu<mailto:mvcallahan@@mgh harvard.edu>:
ja660(@cume.colunbia.edu<mailto:ja660@@ cume.columbia.edu>;
janowitz@cshl.edu<mailto:janowitz(@cshl.edu>; djp63@cam.ac.uk<mailto:djp65@ecam.ac.uk>;
yongfeng(@email,unc.edu<mailto:yongfeng@email.unc.edu>;
xphuang(aunc.edu<mailto:xphuang(@unc.edu>: kris.whitef@mssm.edu<mailto:kris.white@mssim.cdu>;
elena.morenodelolmo(@mssim.edu<mailto:elena.morenodelolmo@mssm.edu>;
Assat Alon(@hms.harvard.edu<mailto: Assaf Alon@hms harvard.edu>;
Andrew_Kruse@hms.harvard.edu<mailto:Andrew Kruse@hms.harvard.edu=>;
anthony mittenmaier@megill.ca<mailto:anthony. mittenmaier(@mecgill.ca>;
Julianne.Hall@@quinnipiac.edu<mailto:Julianne.Hall{@quinnipiac.edu>;
Robert.Bona(@quinnipiac.edu<mailto:Robert. Bonaf@quinnipiac.edu™>;
h.clark(@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>;
bryan_roth(@med.unc.edu<mailto:bryan_roth(@med.unc.edu>;
Victor.Francone(@quinnipiac.edu<mailio: Victor. Francone(@quinnipiac.edu>;
Naorbert. Herzog@quinnipiac.edu<mailto:Norbert. Herzog{quinnipiac.edu>; Maurice Fremont-
Smith@quinnipiac.edu<mailto:Maurice. Fremont-Smith@quinnipiac.edu>; Marik. Paul E.
<MarikPE@EVMS.EDU<mailto:MankPE@EVMS.EDU>>; Commins, Scott P
<scommins(@email.unc.edu<mailto:scommins(@email.unc.edu>>; Lawrence Steinman
<steiny(@stanford.edu<mailto:steiny@stanford.edu=>>;
ngkounis(@otenet. gr<mailto:ngkounis@otenet.gr>; Matzinger, Polly
<pem(@helix.nih.gov<mailto:pcm@helix.nih.gov>>; pcontif@unich.it<mailto:pconti@unich.it>;
Robert Kadlec(@hhs.gov<mailto:Robert. Kadleci@hhs.gov>;
Secretary(@HHS. gov<mailto:Secretary(@HHS .gov>;
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Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>; Christine Laine
<clainef@acponline.org<mailto:claine(@acponline.org>>: fgodleec@bmyj.com<mailto:fgodlee(@bmj.com>;
howard bauchner@jamanetwork.org<mailto:howard. bauchner@jamanetwork.org>;
richard.horton(@lancet.com<mailto:richard. horton(@lancet.com>;
crubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>

Subject: Re: Use mast cell stabilizers, histamine HI1/H2 blockers in COVID-19

All,

The following preprint on Kawasaki Disease and Multisystem Inflammatory Syndrome in Children:
An Antibody-Induced Mast Cell Activation Hypothesis is posted here:
https:/furldefense.proofpoint.com/v2/url7u=https-3A_ www.lL.mit.edu r-2Dd publications kawasaki-
2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-2Dchildren-2Dantibody-
2Dinduced&d=DwIGaQ&c=G2MiL1al7TSXE3PeSnGEW6 JBU6Fed ViSsBShw6geROU&r=22kP0004-
exbqZuHLNS67gn_jmYZt5B29PSwWi9O8Hk&m=hkDX7i7ai2mPodTtSVesSgVieIXtKGRMFqirZi6lU
_0des=sBlIx1jid3B4i1e9C3ai92TRAWDXTbHEDb3p2 AGDUqgo&e=
<https://urldetense.proofpoint.com/v2/url?u=https-3A  www.llmit.edu r-2Dd publications kawasaki-
2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-2Dchildren-2 Dantibody-
2Dinduced&d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmERqJe4bBOIFOCetPOY &r=6BEXLU
mMDIROBW3umLQEgX7YxIsEGRV]S tl0oxmu lk&m={ laRuzze9NBCIPdMzICrb-
el8lgWakoRNvkwiIZR bQ&s=u3vaWoeqCXVmTQPlezDmD L9wfr79xipLeHDgnM20g g&e=>

is now in press: J Pediatrics & Pediatr Med. 2020; 4(2): 1-7 (attached draft).

{ would be interested in contributing to the proposed efforts.
Sincerely,
Darrell

Darrell O. Ricke, Ph.D.

Group 49 Biological and Chemical Technologies

Lmcoln Laboratory, Massachusetts Institute of Technology
244 Wood Street

Lexington, MA 02421-6426

Phone: 781-981-8323 (voice messages only)
Work cell: /1A |
E-mail; Darrell. Ricke@ll.mit.edu<mailto; Darrell. Ricke@Il.mit.edu>

From: Rabert Malone /.0 = ; |<mailto:l[ /5 =

Date: Tuesday, Tuly 7, 2020 at 6:12 PM

To: vinu anumugham <vaceine.safety(@aol.com<mailto:vaccine.safety(@aol.com>>

Cc: "Sestili, Piero" <piero.sestili@uniurb.it<mailto:piero.sestili@uniurb.it>>,
"def2004@cumc.columbia.edu<mailto:def2004@cume.columbia.edu>"
<def2004(@cume.columbia.edu<mailto:def2004@ecume.columbia.edu>>,
"jeonigliaro@northwell.edu<mailto:jconigharo@northwell edu>"
<jeonigliaro@northwell.edu<mailto:jeonigliarof@northwell.edu>>,
"ddml@cume.columbia.edu<mailto:ddm I @eume.columbia.edu>"
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<ddm 1 @cumc.columbia.edu<mailto:ddm1(@cumc.columbia.edu>>,
"ag3786(@cume.columbia.edu<mailto:agd786(@eoumc.columbia.edu=>"
<ag3786(@cumc.columbia.edu<mailto:ag3 786(@cume.columbia.edu>>,
"mo2130(@cumc.columbia.edu<mailto:mo2 1 30@cumc.columbia.edu>"

<mo2 130{@cume.columbia.edu<mailto:mo2 1 30{@cumec.columbia.edu>>,
"il1333@cume.columbia.edu<mailto:j11333@cumc.columbia.edu>"
<jl1333@cumc.columbia.edu<mailto:jl1333(@cumc.columbia.edu>>,
"dtuveson(@ecshl.edu<mailto:dtuveson@ecshl.edu>" <dtuveson{@ecshl.edu<mailto:dtuveson(@cshl.edu>>,
"zj7{@cumc.columbia.edu<mailto:zj7 @cumc.columbia.edu>"
<zj7(@cumc.columbia.edu<mailto;zj7(@cumc.columbia.edu=>>,
"wt62(@cume.columbia.edu<mailto:wt62{@cume.columbia.edu>"
<wt62@cumc.columbia.edu<mailto: wt62@cume.columbia.edu>>,
"dwll(@cumc.columbia.edu<mailto:dwl | (@cumc.columbia.edu>"
<dwll@cumec.columbia.edu<mailto:dwll @cume.columbia.edu>>,

"tew2 | (@cumc.columbia.edu<mailto:tcw2 | (@cume.columbia.edu>"

<tew2 1 @cumc.columbia.edu<mailto:tew2 | @cume.columbia.edu=>=>,
"kjtracey(@northwell.edu<mailto:kjtracey(@northwell .edu>"

<kjtracey@northwell. edu<mailto:kjtracey@northwell.edu>>,
"mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>"
<mvcallahan@mgh.harvard. edu<mailto:mvcallahan@mgh.harvard.edu>>,
"ja660@cumc.columbia.edu<mailto:ja660(@cumec.columbia.edu="
<ja6b0@eume.columbia.edu<mailto:ja660(@cume.columbia.edu>>,
"Janowitz(@cshl.edu<mailto:janowitz@cshl.edu>" <janowitz{@cshl.edu<mailto:janowitz{@cshl.edu>>,
"djp65(@cam.ac.uk<mailto:djp6S@cam.ac.uk>" <djp65@cam.ac.uk<mailto:djp65S@cam.ac.uk>>,
"Ricke, Darrell - 0449 - MITLL" <darrell.ricke@ll. mit.edu<mailto:darrell.ricke@ll.mit.edu>>,
"vongfeng@email.unc.edu<mailto:yongteng@email .unc.edu>"
<yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>=>,
"xphuang(@unc.edu<mailto:xphuang@unc.edu>" <xphuang(@unc.edu<mailto:xphuang@unc.edu>>,
"kris.white@mssm.edu<mailto:kris, white@mssm.edu>"
<kris.white@mssm.edu<mailto:kris.white@mssm.edu=>>,
"elena.morenodelolmo(@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>"
<elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>>,

"Assal Alon{@hms. harvard.edu<mailto:Assaf Alon@hms.harvard.edu>"

<Assaf Alon@hms.harvard.edu<mailto:Assaf Alon@hms.harvard.edu=>,

"Andrew Kruse@hms.harvard.edu<mailto:Andrew Kruse(@hms.harvard.edu>"

<Andrew Kruse@hms.harvard.edu<mailto:Andrew Kruse@hms.harvard.edu>>,
"anthony.mittermaier@mecgill.ca<mailto:anthony.mittermaier@megill.ca="
<anthony.mittermaier@mcgill.ca<mailto:anthony.mittermaier@mcgill.ca=>,
"Julianne.Hall@quinnipiac.edu<mailto:Julianne. Hall@quinnipiac.edu>"
<Julianne.Hall@quinnipiac.edu<mailto:Julianne. Hall@quinnipiac.edu>>,
"Robert.Bona@quinnipiac.edu<mailto:Robert. Bona@quinnipiac.edu>"

<Robert. Bona@quinnipiac.edu<mailto:Robert. Bona@quinnipiac.edu>>,
"h.clark(@ucl.ac.uk<mailto:h.clark(@ucl.ac.uk>" <h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>>,
"bryan_roth@med.unc.edu<mailto:bryan_roth(@med.unc.edu>"

<bryan roth@med.unc.edu<mailto:bryan roth@med.unc.edu>>,
"Victor.Francone(@quinnipiac.edu<mailto: Victor.Francone{@quinnipiac.edu>"
<Victor.Francone(@quinnipiac.edu<mailto: Victor. Francone(@quinnipiac.edu>>,

"Norbert. Herzog@quinnipiac.edu<mailto:Norbert. Herzog@quinnipiac.edu>"

<Norbert. Herzog(@quinnipiac.edu<mailto:Norbert. Herzog@quinnipiac.edu>>, "Maurice.Fremont-
Smith{@quinnipiac.edu<mailto:Maurice.Fremont-Smith(@quinnipiac.edu>" <Maurice.Fremont-
Smith@gquinnipiac.edu<mailto:Maurice.Fremont-Smith(@quinnipiac.edu>>,
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"marikpe(@evms.edu<mailto:marikpe@evms.edu>" <marikpe(@evms.edu<mailto:marikpe(@evms.edu>>,
"Comimins, Scott P" <scommins@email.unc.edu<mailto:scommins{@email.unc.edu>>, Lawrence
Steinman <steiny(@stanford.edu<mailto:steiny@stanford.edu>>,
"ngkounis(@otenct.gr<mailto:ngkounis(@otenet.gr>"
<ngkounis(@otenet.gr<mailto:ngkounis@otenet.gr>>, "Matzinger, Polly"
<pcm(@helix.nih. gov<mailto:pcm@helix.nih.gov>>, "pconti@unich.it<mailto:pconti@unich.it>"
<pconti@unich.it<mailto:pconti@unich.it>>,
"Robert.Kadlec@hhs.gov<mailto:Robert. Kadlec@hhs.gov>"
<Robert.Kadlec@hhs.gov<mailto:Rebert. Kadleci@hhs.gov>>,
"Secretary@HHS.gov<mailto;Secretary@HHS. . gov>"
<Secretary(@hhs. gov<mailto: Secretary(@hhs.gov=>>,
"Gary.Disbrow@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>"
<@Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>>, Christine Laine
<claine@acponline.org<mailto:claine(@acponline.org>>,
"fgodlee@bmj.com<mailto:fgodlee@bmj.com>" <fgodlee@bmj.com<mailto:fgodlee@bmj.com>>,
"howard.bauchner@jamanectwork.org<mailto:howard.bauchner(@jamanetwork.org>"
<howard.bauchner(@jamanetwork.org<mailto:howard.bauchner@jamanetwork.org>>,
"richard.horton@lancet.com<mailto:richard.horton(@lancet.com>"
<richard.horton(@lancet.com<mailto:richard.horton@lancet.com>>,
"erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>"
<erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>>

Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

you may not be aware that this is now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety@aol.com>> wrote:

Prof. Sestili,
Thank you for your quick response and suggestion.
All,

As Prof. Sestili has suggested, T agree that we should coauthor a paper (or perhaps an open letter like
this one<https://urldefense.proofpoint.com/v2/url?u=https-
3A  academic.oup.com cid article doi 10.1093 cid ciaa939 5867798&d=DwMGaQ&c=mkpgQs82X
aCKIwNV8b32dmVOmERgJe4bBOtF0CetPIY &r=6BEXLUMDIROBW3umLQEgX7YxisEGE8VjS1t]0
oxmu_lk&m=f [aRuzze9NBCIPdMzICrb-e81gWakoRNvkwSIZR bQ&s=MY gdONPADI-
JwIncB1Vw3AnbwEquKEL 1 Qxinmhextcw&e=>7) requesting that authorities rapidly consider and
promote the clinical exploitation of medications that address inappropriate mast cell activation and the
resulting immune cascade in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers,
leukotriene antagonists and leukotriene receptor antagonists, Vitamin C, etc.)

We have been able to correctly predict the beneficial effects of these medications since late January
2020 because the mechanism was understood. Hundreds of thousands of lives could have been saved if
these medications had been used. If we do not act now, hundreds of thousands more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe COVID-19:

Repositioning Chromones for Early Anti-inflammatory Treatment of COVID-19
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hitps://urldefense.proofpoint.com/v2/url7u=https-
3A_ doi.org 10.3389 fphar.2020.00854&d=DwIGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdViSsB
SbwogcROU&=22kP0004-
cxbgq2uHLN567gn_ jmY Zt5B29PSwWi9O8Hk&m=hkDX7i7ai2mPodTiS Ves5gViel XtrK GRMFqirZioU
_0&s=F505tdPeS9p3B4QQ3TuXmZT3nBrEITmVOVA2LtaTNQY &e=
<https://urldefense.proofpoint.com/v2/url7u=https-
3A  doi.org 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNV8Eb32dmVOmERqgle4
bBOtFOCetP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8V]S1tJ0oxmu_lk&m=f [aRuzze9NBCIP
dMzICrb-e8lgWakoRNvkwSIZR bQ&s=-
HCk5bQfdR SOCbp9qF3MGwTFndSdzkmMcecHmMEZPfzZR w&e=>

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://urldefense.proofpoint.com/v2/url?u=https-3A  www.researchsquare.com_article rs-
2D30934 v2&d=DwlGaQ&c=G2ZMiLlal7SXE3PeSnGEW6_JBU6FcdV)SsBSbwogcROU&r=22kP0004-
exbq2uHLN567gn jmY Zt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVesSgViel XtrKGRMFqirZi6U
_0&s=182YCRm_pOUozI5J9S928HIBAGGMMKACcQNA0ox8T6Cgske=
<https://urldefense.proofpoint.com/v2/url?7u=https-3A__ www.researchsquare.com_article rs-
2D30934 v2&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERgIedbBOtFOCetP9Y &r=6BEXL
UmDIROBW3umLQEgX7Y xisEG8VjS1tJ0oxmu_lk&m=f [aRuzze9NBCIPdMzJCrb-
e8lgWakoRNvkwSIZR bQ&s=j68Y6W2t8A2ZNNCS1JjGIzj9rlbVLzfBv_XcoS3SNFVg&e=>

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://urldefense.proofpeint.com/v2/url7u=https-
3A_ pubmed.ncbinlm.nih.gov 32013309 &d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBUG6FcedViS
sBSbwogcROU&=22kP0004-
cxbg2uHLN567gn_ jmY ZtSB29PSwWi9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVielXtrK GRMFqirZicU
_0&s=gulJKE-VFryEtTrJQjKpd39V3w | JkNfRqDAMc Kd6Nw&e=
<https://urldefense.proofpoint.com/v2/url?u=https-
3A__ pubmed.ncbi.nlm.nih.gov 32013309 &d=DwMGaQd&c=mkpg()s82XaCKIwNV8b32dmVOmERqg]
edbBOIF0CetP9Y &=6BEXLUmMDIROBW3umLQEgX7YxisEG8V]jS1tJ0oxmu lk&m=f laRuzze9NBC
IPdMzICrb-e81gWakoRNvkw5IZR bQ&s=6 trPnBT2XreYZjRCzTsdp42rSLcl1Gk-
TAHIgMDoPMoé&e=>

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, IL-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin

https://urldefense.proofpoint.com/v2/url?u=https-
3A  doiorg 10.5281 zenodo.3748303&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBUG6FcdViSsBS
bwogcROU&r=22kP0004-
cxbgq2uHLNS67gn_jmY ZtSB29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gViel XtrK GRMFqirZioU
_0&s=45ahY7NckOLG7xSCBrKt8vAdX6S11QmHWBUQTxLN-Fo&e=
<https://urldefense.proofpoint.com/v2/url ?u=https-
3A_ doi.org 10.5281 zenodo.3748303&d=DwMGaQd&c=mkpgQs82XaCKIwNVY8b32dmVOmERgJedb
BOtFOCetP9Y &r=6BEXLUmMDIROBW3umLQEgX7YxisEGEVjS1tJ0oxmu lk&m=f [aRuzzeINBCIPd
MzICrb-e8lgWakoRNvkwSIZR bQ&s=wq825v_ttgdsalUpfNx275-tC4xtxjh QMZEff7VITZ8E&e=>

As | wrote in my comment posted in the Annals of Internal Medicine,

Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic
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Please see comments section:

https://protect2.fireeye.com/url?k=55971602-09¢30f7e-5597273d-0cc47adcSfa2-
9¢a8d2ecSb19ct69& u=https://urldefense.proofpoint.com/v2/url?u=https-3A__ protect2.firceye.com url-
3Fk-3Del8ec594-2Dbddbece44-2De 18efdab-2D0cc47a6a52de-2D44d3aa827e434cce-26u-3Dhtips-
3A_ annals.org aim_fullarticle 2764199 use-2Dhydroxychloroquine-2Dchloroquine-2Dduring-
2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwIGaQ&c=G2MiLlal7SXE3PeSnG&8Wo6_JBU6FcdVjSsBSbwogcROU&=22kP0004-
cxbq2uHLNS67gn jmYZtSB29PSwWi908Hk&m=hkDX7i7ai2mPodTtSVesSgVtel XtrK GRMFqirZioU
_o&s=Fxen-UZuKpsxodmB4gXAwTEhE7TMA6bPMiIOFdObCpT Ac&e=
<https://protect2.fireeye.com/url ?’k=409d8b77-1¢cc9920b-409dbad8-0cc4 7ade5fa2-
€98b7443594e732eb&u=https://urldefense.proofpoint.com/v2/url?u=https-3A__ protect2.fireeye.com_url-
3Fk-3Deb474ef1-2Db7124721-2Deb477fce-2D0cc47a6a52de-2Def07498150d73e08-26u-3 Dhttps-
3A  annals.org aim fullarticle 2764199 use-2Dhydroxychloroquine-2Dchloroquine-2Dduring-
2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqledbBOtF0CetP9Y &r=6BEXLU
mDIROBW3umLQEgX7YxisEGE8V)S1tJ0oxmu lk&m=f laRuzzeSNBCIPdMzJCrb-
e8lgWakoRNvkwSIZR bQ&s=DY17c¢7-R65Cpzq8v4RXbAa3dlJPBm2luochhZmMIngec&e=>

Please respond if you would like to be a coauthor and please share any other ideas to make this happen.
Please include coworkers who may be interested.

Thanks,

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote:
Dear Vinu,

[ wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early
clinical presentation.

[ am clated to see that many colleagues around the world independently formulated similar thoughts and
that evidences are accumulating strengthening this hypothesis.

We could collectively prepare a paper coauthorized by all of us (1 see that vou have a wide list where
Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to rapidly consider
and promote the clinical exploitation of MCS against COVID.,

Here is the DOI of my article

https://urldefense.proofpeint.com/v2/url7u=https-
3A  doiorg 10.3389 fphar.2020.00854&d=Dw1GaQ&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdViSsB
Sbw6gcROU&=22kP0004-
cxbg2uHLN567gn jmY ZtSB29PSwWOO8Hk&m=hkDX7i7ai2ZmPodTtSVesSgVieIXtrKGRMFqirZioU
_0&s=F505tdPeS9p3B4QQ3TuXmZT3nBrEiTmVOvA2LtaTNQY &e=
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ doi.org 10.3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmERgJe4
bBOtFOCetP9Y &r=6BEXLUmMDIROBW3umLQEgX7YxisEGRV]jS1tJ0oxmu_lk&m=f laRuzze9NBCIP
dMzJCrb-e8IgWakoRNvkwSIZR bQ&s=-
HCk5bQfdRSOCbp9qF3MGwWTFndSdzkmMeeHmEZPfzZRw &e=>
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Please, if you think it might be useful, forward this message to your MCS mail list.
Truly yours and thanks for your relevant effort, ciao

Picro Sestili
Full Professor in Pharmacology,
University of Urbino, Italy

11 giorno mar 7 lug 2020 alle 02:46 vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety@aol.com>> ha scritto:

https://urldefense.proofpoint.com/v2/url?u=http-3A__ www.bmj.com_content_368 bmj.m1252 rr-
2D1&d=DwIGaQ&c=vqSm7Kktb9180A wDJ5D-
g&r=TgQZW5J9BIZhc60FEjhjzR fzZ9Hrhpk TDg6pBOJCk9xo&m=IPbaPfWvF-
4bRTRA9RgxEZKiTe3U_bNaT9axoNuraS0&s=nu8uFJvhGrKMscoROtRcV6If BY ORQbGpp048s-
ARg&e= <https://urldefense.proofpoint.com/v2/url?u=http-
3A_ www.bmj.com content 368 bmj.m1252 rr-
2D1&d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmMERqJe4bBOtFOCetPOY &r=6BEXLUmMDIR
OBW3umLQEgX7YxisEG8V)S1tJoxmu lk&m=f laRuzze9NBCIPdMzICrb-
e8lgWakoRNvkwSIZR bQ&s=EGOLAD qufMBM4NxwlEaYdnoRoc8WDWu7CT21Jdgd488&e=>

-------- Forwarded Message --------
Subject:

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2 blockers
Date:

Thu, 14 May 2020 09:42:05 -0700

From:

vinu arumugham <vaccine.safety(@aol.com><mailto:vaccine.safety@aol.com>

To:

nchoueit@montetiore.org<mailto:nchoueit@montefiore.org>
<nchoueit@montefiore.org><mailto:nchoueit@montefiore.org>,
Brett.Giroir@hhs.gov<mailto:Brett. Giroir@hhs.gov>
<Brett.Gireir@hhs.gov><mailto:Brett. Giroir@hhs.gov>, ufficiostampa@asst-
pg23.it<mailto:ufficiostampa@asst-pg23.it> <ufliciostampa(@asst-pg23.it><mailto:ufficiostampa(@asst-
pg23.it>, ldantiga@hpg23.it<mailto:1dantiga@hpg23.it>
<ldantiga@hpg23.it><mailto:1dantiga@hpg23.it>, letters(@nytimes.com<mailto:letters@@nytimes.com=>
<letters@nytimes.com><mailto:letters@nytimes.com>,
nytnews@nytimes.com<mailto:nytnews@nytimes.com>
<nytnews{@nytimes.com><mailto:nytnews@nytimes.com:>,
inytletters@nytimes.com<mailto:inytletters@nytimes.com>
<inytletters@nytimes.com><mailto:inytletters@nytimes.com=>,
editorial@nytimes.com<mailto:editorial@nytimes.com>
<editorial@nytimes.com><mailto:editorial@nytimes.comn=>,
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corrections@ nytimes.com<mailto:corrections{@nytimes.com=>
<correctionsf@nytimes.com><mailto:corrections{@nytimes.com:,
books@nytimes.com<mailto:books@nytimes.com>
<books@nytimes.com><mailto:books@nytimes.com>,
magazine@nytimes.com<mailto:magazine@nytimes.com>
<magazine(@nytimes.com><mailto:magazine{@nytimes.com>,
travelmail@nytimes.com<mailto:travelmail@nytimes.com>
<travelmail@nytimes.com><mailto:travelmail{@nytimes.com>,
edut@nytimes.com<mailtoredu@nytimes.com> <edu@nytimes.com><mailto:edu@nytimes.com=.
eileen.murphy@nytimes.com<mailto:eileen.murphy@nytimes.com>
<eileen.murphy@nytimes.com><mailto:eileen.murphy(@nytimes.com>, danielle.rhoades-
ha@nytimes.com<mailto:danielle.rhoades-ha@@nytimes.com> <danielle.rhoades-
ha@nytimes.com><mailto:danielle.rhoades-ha@nytimes.com=>,
booking(@nytimes.com<mailto:bookingf@nytimes.com>
<booking@nytimes.com><mailto:booking(@nytimes.com=>,
bizday(@nytimes.com<mailta:bizday@nytitnes.com™
<bizday@nytimes.com><mailto:bizday@nytimes.com>,
foreignf@nytimes.com<mailto:foreign{@nytimes.com>

<foreign@nytimes.com><mailto: foreign@nytimes.com=>,
sports@nytimes.com<mailto:sports@nytimes.comn>
<sports@nytimes.com><mailto:sports@nytimes.com=,
washington(@nytimes.com<mailto:washington@nytimes.com>
<washington@nytimes.com><matilto:washington(@nytimes.com>,
national@nytimes.com<mailto:nationali@nytimes.com>
<national(@nytimes.com><mailto:national@nytimes.com>,
thearts@nytimes.com<mailto:thearts@nytimes.com>
<thearts@nytimes.com><mailto:thearts{@nytimes.com>,
metropolitan(@nytimes.com<mailto:metropolitan@nytimes.com>
<metropolitan{@nytimes.com><mailto: metropolitan@nytimes.com=>,
tips(@nytimes.com<mailto:tips(@nytimes.com> <tipsi@nytimes.com><mailto;tips(@nytimes.com=,
publict@nytimes.com<mailto:publict@nytimes.com>
<public@nytimes.com><mailto:public@nytimes.com>,
sarah.mervosh{@nytimes.com<mailto:sarah.mervosh@nytimes.com>
<sarah.mervosh@nytimes.com><mailto:sarah. mervosh@nytimes.com=,
pam.belluck@nytimes.com<mailto:pam.belluck@nytimes.com>
<pam.belluck@nytimes.com><mailio:pam.belluck@nytimes.com>,
reed.abelson@nytimes.com<mailto:reed.abelson@nytimes.con>
<reed.abelson@nytimes.com><mailto:reed.abelson(@nytimes.com>,

s —— kom<mailto:{(b1(5)

<fimvie = lcom><mailto:lrih i ay P,
n.walshi@medpagetoday.com<mailto:n.walsh{@medpagetoday.com>
<n.walshi@medpagetoday.com><mailto:n.walshi@imedpagetoday.com>,
tips@medpagetoday.com<mailto:tipsi@medpagetoday.com>
<tips@medpagetoday com><mailto:tips@medpagetoday.com>,
c.bankhead(@medpagetoday.com<mailto:c.bankhead{@medpagetoday.conr>
<c.bankhead(@medpagetoday.com><mailto:c.bankhead@medpagetoday.com>,
ey = i - B

<SbWB} Hhe) =,
c.phend@medpagetoday.com<mailto:c.phend@medpagetoday.com>
<c.phend@medpagetoday.com><mailto:c.phend@medpagetoday.com>,
m.walker@medpagetoday.com<mailto:m.walker@medpagetoday.con>

1
&) >

=



mailto:walker@medpagetoday.com
mailto:phend@medpagetoday.com
mailto:bankhead@medpagetoday.com
https://tips@medpagetoday.ClJm<mailto;tips@medpagetoday.com
https://times.com
mailto:lluc.k@nytirnes.com
mailto:itan@nytimes.com
mailto:thearts@nytimes.com
https://edu@nyti111es.co111><mailto:edu@nytimes.com
mailto:l@nytimes.com
mailto:magazinc@nytimcs.com
mailto:corrections@nytimes.com

<m.walker@medpagetoday.com><mailto:m.walker@medpagetoday.com>,
ehlavinka@medpagetoday.com<mailto:ehlavinka@medpagetoday.com>
<ehlavinka@medpagetoday.com><mailto:ehlavinka@medpagetoday.com™>,
iingram@medpagetoday.com<mailto:iingram@medpagetoday.com>
<iingram(@medpagetoday.com><mailto:iingram@medpagetoday.com>,

k. fiore@medpagetoday.com<mailto:k fiore@medpagetoday,.com>

<k fiore@medpagetoday.com><mailto:k.fiore@medpagetoday.com>,
n.lou@medpagetoday.com<mailto:n.lou@medpagetoday.com>
<n.lou@medpagetoday.com><mailto:n.lou@medpagetoday.com>,
Press.Office@exec.ny.gov<mailto:Press.Office@exec.ny.gov>,
r.viner@ucl.ac.uk<mailto:r.viner@ucl.ac.uk> <r.viner@ucl.ac.uk><mailto:r.viner@ucl.ac.uk>,
e.whittaker@imperial.ac.uk<mailto:e. whittaker@imperial.ac.uk>
<e.whittaker@imperial.ac.uk><mailto:e.whittaker@imperial.ac.uk>,
m.levin@imperial.ac.uk<mailto:m.levin@imperial.ac.uk>
<m.levin@imperial.ac.uk><mailto:m.levin@imperial.ac.uk>,

JPIDS EditorialOffice{@oup.com<mailto:JPIDS . Editorial Office{@oup.com>
<JPIDS.EditorialOffice(@oup.com><mailto:JPIDS Editorial Office@oup.com>,
gerberj@email.chop.edu<mailto:gerberj@email.chop.edu>
<gerberj@email.chop.edu><mailto:gerberj@email.chop.edu>,
sarah.parker@ucdenver.edu<mailto:sarah.parker@ucdenver.edu>
<sarah.parker@ucdenver.edu><mailto:sarah.parker@ucdenver.edu>,
greemd@chp.edu<mailto:greemd(@chp.edu> <greemd@chp.edu><mailto:greemd(a@chp.edu>,
ravi.jhaveri@northwestern.edu<mailto:ravi.jhaveri@northwestern.edu>
<ravi.jhaveri@northwestern.edu><mailto:ravi.jhaveri@northwestem.edu>,
samir.shah@ecchme.org<mailto:samir.shahi@cchme.org>
<gamir,shah@cchme.org><mailto:samir.shah@cchmc.org>,
ashane@emory.edu<mailto:ashane@emory.edu> <ashane@emory.edu><mailto:ashane@emory.edu>,
ilan_youngster@childrens.harvard.edu<mailto:ilan. youngster@childrens.harvard.edu>
<ilan.youngster@childrens.harvard.edu><mailto:ilan.youngster@childrens.harvard.edu>,
storch@wustl.edu<mailto:storch@wustl.edu> <storch@wustl.edu><mailto:storch@wustl.edu>,
jsbradley@uesd.edu<mailto:jsbradley@ucsd.edu> <jsbradley@ucsd.edu><mailto:jsbradley@ucsd.edu>,
penelope.bryant@mcri.edu.au<mailto:penelope.bryant@mcri.edu.au>
<penelope.bryant{@mecri.edu.au><mailto:penelope.bryant@mcri.edu.au>,
chchiu@adm.cgmh.org.tw<mailto:chchiu@adm.cgmh.org.tw>
<chchiu@adm.cgmh.org.tw><mailto:chchiu@adm.cgmh.org.tw>, lara.danziger-
isakov(@cchme.org<mailto:lara.danziger-isakov(@cchme.org> <lara.danziger-
isakov@cchme.org><mailto:lara.danziger-isakov(@cchme.org>,
dhunstad@wustl.edu<mailto:dhunstad@wustl.edu>
<dhunstad@wustl.edu><mailto:dhunstad@wustl.edu>,
Huskins.Charles@mayo.edu<mailto;Huskins.Charles@mayo.edu>
<Huskins.Charles@mayo.edu><mailto:Huskins.Charles@mayo.edu>,
mlaufer@medicine.umaryland.edu<mailto:mlaufer(@medicine.umaryland.edu>
<mlaufer@medicine. umaryland.edu><mailto:mlaufer@medicine.umaryland.edu>,
latania_logan@rush.edu<mailto:latania_logan@rush.edu>

<latania logan@rush.edu><mailto:latania logan@rush.edu>,
fernando.p.polack@vanderbilt.edu<mailto;femando.p.polack@vanderbilt.edu>
<fernando.p.polack@vanderbilt.edu><mailto: femando.p.polack@vanderbilt.edu>,

Adam Ratner@nyulangone.org<mailto: Adam.Ratner@nyulangone.org>
<Adam.Ratner@nyulangone.org><mailto: Adam.Ratner@nyulangone.org>,

jennifer read@nih.gov<mailto:jennifer read@nih.gov>

<jennifer read@nih.gov><mailto:jennifer read@nih.gov>, jr3{@ualberta.ca<mailto:jr3@ualberta.ca>


https://berta.ca
mailto:1berta.ca<mailto:jr3@ual
mailto:read@nih.gov
mailto:read@nih.gov
mailto:read@nih.gov
mailto:polack@vanderbilt.edu
mailto:p.polack@vanderbilt.edu
mailto:logan@rush.edu
mailto:Charles@mayo.edu
mailto:dhunstad@wustl.edu
mailto:dhunstad@wustl.edu
mailto:lara.danziger-isakov@cchmc.org
mailto:danziger-isakov@cchmc.org
mailto:penelope.bryant@mcri
mailto:storch@wustl.edu
mailto:storch@wustl.edu
mailto:youngster@childrens.harvard.edu
mailto:ilto:ashane@emory.edu
mailto:Office@oup.com
mailto:m.levin@imperial.ac.uk><mailto:m.levin@imperial.ac.uk
mailto:m.levin@imperial.ac.uk<mailto:m.levin@imperial.ac.uk
mailto:e.whittaker@imperial.ac
mailto:e.whittaker@imperial.ac
mailto:e.whittaker@imperial.ac.uk<mailto:e.whittaker@imperial.ac.uk
mailto:uk><mailto:r.viner@ucl.ac
mailto:r.viner@ucl.ac
mailto:viner@ucl.ac
mailto:r.viner@ucl.ac
mailto:fiore@medpagetoday.com
mailto:fiore@medpagetoday.com
mailto:ehlavinka@medpagetoday.com

<jr3(@ualberta.ca><mailto:jr3(@ualberta.ca>, Lrubin@@lij.edu<mailto:Lrubin@lij.edu>
<Lrubin@lij.edu><mailto:Lrubin@lij.edu>, Ls5@cumec.columbia.cdu<mailto:Ls5@cume.columbia.edu>
<Ls5@ecumc.columbia.edu><mailto:Ls5(@cume.columbia.edu=,
mike.sharland(@stgeorges.nhs.uk<mailto:mike.sharland@stgeorges.nhs.uk>
<mike.sharland@stgeorges.nhs.uk><mailto:mike.sharland@stgeorges.nhs.uk>,
bill.steinbach@duke.edu<mailto:bill.steinbach@duke.edu>
<bill.steinbach(@duke.edu><mailto:bill.steinbach@duke.edu>,

ptammal @jhmi.edu<mailto:ptammal @jhmi.edu> <ptammal @jhmi.edu><mailto:ptammal @jhmi.edu>.
ttan@northwestern.edu<mailto:ttan@northwestern.edu>
<ttan(@northwestern.edu><mailto:ttan@northwestern.edu>,
jvallejo@bem.edu<mailto:jvallejo@bem.edu> <jvallejo@bem.edu><mailto:jvallejo@bem.edu>,
a.warris@abdn.ac.uk<mailto:a.warris@abdn.ac.uk>
<a.warris@abdn.ac.uk><mailto:a.warris@abdn.ac.uk=>,
CGIDRadmin{@seattlechildrens.org<mailto:CGIDRadmin(@seattlechildrens.org>
<CGIDRadmin@seattlechildrens.org=<mailto:CGIDRadmin(a seattlechildrens.org>,
danielle.zerr(@seattlechildrens.org<mailto:danielle.zerr(@seattlechildrens.org>
<danielle.zerr(@seattlechildrens.org><mailto:danielle.zerr(@seattlechildrens.org>

Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2
blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered below
("slow rolling anaphylaxis").
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One can alse expect peripheral blood eosinephilia. Have you checked? RCPCH case definition does not
include it.

That would be consistent with the body's (iatrogenically induced) anti-parasite response against SARS-
CoV-2, instead of just an antiviral response. Consider IgE/[gG4 responses against heat shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, IL-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin
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As [ have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blocker) helps in COVID-19. Study below. The mechanism involved is explained above.

Famotidine Use is Associated with Improved Clinical Qutcomes in Hospitalized COVID-19 Patients; A
Retrospective Cohort Study
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Root cause of COVID-19? Biotechnology's dirty secret; Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely te be a bioweapon but most likely a
result of sloppy experiments
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My comment posted in the Annals of Internal Medicine:
Please see comments section:
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Understanding mechanisms is better than demanding clinical trials in the middle of 4 pandemic

Hydroxychloroquine and azithromycin use in COVID-19 have been dismissed as "unproven" or
"anecdotal", by the medical establishment. But the benefit of ventilators in COVID-19 is equally
unproven. Why the clamor lor ventilators? And now there are reports that ventilators are not helping.
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Running protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a strong
similarity to a pig spike protein (coronavirus infected pig). Accession number (QGV 12786 vs.
(QHD43416.1 for SARS-CoV-2,

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one
could develop IgE mediated sensitization to coronavirus spike proteins, We have entire, viable porcine
circoviruses in the rotavirus vaceines, [or example.

https:/furldefense.proofpeint.com/v2/url?u=https-
3A  www.cdc.gov_vaccines pubs pinkbook downloads appendices b excipient-2Dtable-
2D2.pdf&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdViSsBSbwo6gcROU&r=22kP00O04-
cxbq2uHLNS67gn jmYZt5SB29PSwW9O8Hk& m=hkDX7i7ai2mPodTtS VesSgVtel XtrK GRMFqirZioU
_0&s=8NmQRKEguQYSLV3b8wlGq inbHm_ Jp0TUOGom-mHPkNE8&e=
<https://urldefense.proofpoint.com/v2/url?u=https-
3A  www.cde.gov_vaccines pubs pinkbook downloads appendices b excipient-2Dtable-
2D2.pdf&d=DwMGaQ&c=mkpg(}s82XaCKIwNVEb32dmVOmMERqIe4bBOtF0CetP9Y &r=6BEXLUm
DIROBW3umLQEgX7YxisEGE8V)S1tJ0oxmu lk&m=f [aRuzze9NBCIPdMzJC1b-
e8lgWakoRNvkwSIZR bQ&s=TFHoxIH57zLMFMv8B1cU3L7N-2eSGInUothbCDoARbQ&e=>

Upon infection with any of these viruses, the concurrent allergic reaction can increase disease severnty.
In such cases, antihistamines and other allergy treatments such as mast cell stabilizers may help reduce
infection severity.

This is similar to influenza vaccine induced allergy to the influenza virus, increasing the severity of
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subsequent influenza infection as described here:

[nfluenza vaccines and dengue-like disease
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There have been reports that elevated ferritin and IL-6 levels are predictors of fatality in COVID-19,
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There is an increase in mast cell density during infections:
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[gE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels.

Ferritin Particles Accumulate in Human Mast Cell Secretery Granules and Are Released upon FceRI-
mediated Activation
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Histamine promotes release of IL-6.

Histamine Promotes the Release of Interleukin-6 via the H1R/p38 and NF-kB Pathways in Nasal
Fibroblasts
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Also, neutrophils recruited to the lung during infection can release histamine.

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia.
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The antihistamine effect of Vitamin C IV seems to help.

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis
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Also, azithromycin reduces histamine induced intflammation.

The anti-inflammatory effects of erythromycin, clarithromycein, azithromycin and roxithromyein on
histamine-induced otitis media with effusion in guinea pigs.
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Hydroxychloroquine helps in allergic asthma.

Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate
symptomatic asthma.
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Hydroxychloroquine and azithromycin as a treatment of COVID-19: results ol an open-label non-
randomized clinical trial

https://urldefense.proofpoint.com/v2/url 7u=https-
3A  www.sciencedirect.com_science article pii_S0924857920300996&d=DwIGaQd&c=G2MiL1al7SX
E3PeSnG8W6_JBU6FcdVjSsBSbwogcROU&r=22kP0004-
cxbgq2uHLNS67gn_ jmY ZtSB29PSwW9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVieIXtrK GRMFqirZioU
_0&s=5SRECTnOKqssCejlSfMzHIp pqYpONEJ62ioGHwvhCode=
<https://urldefense.proofpoint.com/v2/url?u=https-
3A  www.sciencedirect.com science article pii S0924857920300996&d=DwMGaQ&c=mkpgQs82Xa
CKIwNV8b32dmVOmERqJe4bBOtFOCetP9Y &r=6BEXLUMDIROBW3umLQEgX7Y xisEG8V(S11J0o


https://urldefense.proofpoint.com/v2/url?u=https
www.sciencedirect.com
https://urldefense.proofpoint.com/v2/url?u=https
www.ncbi.nlm.nih.gov_pubmed_972366
https://urldefense.proofpoint.com/v2/url?u=https
https://w\v,v.ncbi.nlm.nih.gov
https://urldefense.proofpoint.com/v2/url?u=https
https://urldefense.proofpoint.com/v2iurl?u=https
www.ncbi.nlm.nih.gov
https://urldefense.proofpoint.com/v2iurl?u=https
www.nutraingredients.com
https://protect2

xmu_lk&m={ [aRuzze9NBCIPdMzICrb-

e8lgWakoRNvkwSIZR bQé&s=huP8akSYLDbnDaDUlaGdS8LE8hIbCrbAmQLOzeL21Ersd &e=>
https://protect2.fireeye.com/url?k=8a27d38d-d673caf1-8a27e2b2-0cc47adc5fa2-
9855fac097d017cf&u=htips://urldefense.proofpoint.com/v2/url?u=https-3A__ protect2.fireeye.com_url-
3Fk-3D2ff8f995-2D73adf045-2D2{f8¢8aa-2D0cc47a6a52de-2Dd6f7d13655de4261-26u-3 Dhttps-
3A_ www.mediterranee-2Dinfection.com_covid-

2D19 &d=DwlGaQ&c=G2ZMiLlal7SXE3PeSnG8W6 JBU6FcdVjSsBSbwogeROU&r=22kP0004-
cxbq2uHLN567gn jmY Zt5B29PSwWi9O8Hk&m=hkDX7i7ai2mPodTtSVes5gViel XtrK GRMFqirZioU
_0&s=Zpo0nBdwzrdbq2fMDg5zzRb_ rHzAJbTnvaFW7_ vxbA&e=
<https://protect2.fireeye.com/url ?7k=10590563-4c0d1c1-1059345c-0cc47adc5fa2-
¢27a%9038abe45d01&u=https://urldefense.proofpoint.com/v2/url?u=https-3A__ protect2.fireeye.com_url-
3Fk-3D1028eb31-2D4c7de2e1-2D1028dale-2D0cc47ab6a52de-2D1917dbe24e7b0a50-26u-3Dhttps-
3A_ www.mediterranee-2Dinfection.com_covid-

2D19 &d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqJe4bBOtFOCetP9Y &r=6BEXLUmDI
ROBW3umLQEgX7YxisEG8VjS1tl0oxmu lk&m=t TaRuzzeINBCIPdMzICrb-
e8lgWakoRNvkwSIZR bQé&s=46jx0OuAhs4zOwWHALUI WrQISPKAUvuWYMImkrkkFhM&e=>

So there are many indicators pointing to the role of mast cell degranulation/histamine release being a
major component of COVID-19.

Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine, azithromycin may all address
different aspects of this same problem.

Focusing on only the antiviral actions of hydroxychloroquine or azithromyein, will lead us into blind
alleys.
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communication is not the intended recipient, or the employee or agent responsible for delivering this
communication to the intended recipient, you are hereby notified that any dissemination, distribution,
copying or disclosure of this communication and any attachment is strictly prohibited. If you have
received this transmission in error, please notify the sender immediately by telephone and electronic mail,
and delete the original communication and any attachment from any computer, server or other electronic
recording or storage device or medium, Receipt by anyone other than the intended recipient is not a
waiver of any attorney-client, physician-patient or other privilege.
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'Marik, Paul E.' <MarikPE@EVMS.EDU>;
Ricke, Darrell - 0449 - MITLL <darrell.ricke@|l.mit.edu>;
Robert Malone </ /2 t
vinu arumugham <vaccine.safety@aol.com>;
Sestili, Piero <piero.sestili@uniurb.it>;
Freedberg, Daniel E. <def2004@cumc.columbia.edu=;
Conigliaro, Joseph <Jconigliaro@northwell.edu=;
Markowitz, David D. <ddmil@cumc.columbia.edu>;
Gupta, Aakriti <ag3786@cumc.columbia.edu>;
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Tuveson, David <dtuveson@cshl.edu>;
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Lawrence Steinman <steiny@stanford.edu>;
<ngkounis@otenet.gr>;
Matzinger, Polly <pcm@helix.nik.gov>;
<pconti@unich.it>;
Kadlec, Robert (OS/ASPR/IO) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a182edab93d040d3832baebefcf/a255-Kadlec, Rob
<Robert.Kadlec@hhs.gov>;
HHS Secretary (HHS/IOS) fo=Exchangelabsfou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5e3fce8f00194d8d94fc91094888d811-HHS Secreta
<secretary@hhs.gov>;
Christine Laine <claine@acponline.org>;
<fgodlee@bmj.com>;
<howard.bauchner@jamanetwork.org>;
<richard.horton@lancet.com>;
<erubin@hsph.harvard.edu>
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Priority:
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Callahan, Michael V.,M.D. <MVYCALLAHAN@mgh.harvard.edu>

Janowitz, Tobias <janowitz@cshl.edu>;
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<Gary.Disbrow@hhs.gov>;

'Marik, Paul E.' <MarikPE@EVMS.EDU>;

Ricke, Darrell - 0449 - MITLL <darrell.ricke@Il.mit.edu>;

Robert Malone </&~hien b

vinu arumugham <vaccine.safety@aol.com>;

Sestili, Piero <piero.sestili@uniurb.it>;

Freedberg, Daniel E. <def2004@cumc.columbia.edu>;
<jconigliaro@northwell.edu>;

<ddmi@cumc.columbia.edu>;

<ag3786@cumc.columbia.edu>;

<mo2130@cumc.columbia.edu>;

<jl1333@cumc,columbia.edu>;

Tuveson, David <dtuveson@cshl.edu>;

<zj7@cumc.columbia.edu>;

<wtb2@cumc.columbia.edu>;

<dwll@cumc.columbia.edu>;

<tew21@cumc.columbia.edu>;

Tracey, Kevin <KiTracey@northwell.edu>;

Abrams, Julian A, <ja660@cumc.columbia.edu>;

<djp65@cam.ac.uk>;

<yongfeng@email.unc.edu>;

<xphuang@unc.edu>;
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<elena.morenodelolmo@mssm.edu>;

<Assaf Alon@hms.harvard.edu>;

<Andrew_Kruse@hms.harvard.edu>;
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<Maurice.Fremont-Smith@gquinnipiac.edu>;

Commins, Scott P <scommins@email.unc.edu>;

Lawrence Steinman <steiny@stanford.edu>;

<ngkounis@otenet.gr>;

Matzinger, Polly <pcm@helix.nih.gov>;

<pconti@unich.it>;

Kadlec, Robert (OS/ASPR/IO) fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a182edat93d040d3832baebefcf7a255-Kadlec, Rob
<Robert.Kadlec@hhs.gov>;

HHS Secretary (HHS/IOS) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5e3fce8f00194d8d94fc91094888d811-HHS Secreta
<secretary@hhs.gov>;

Christine Laine <claine@acponline.org>;

<fgodlee@bmj.com>;

<howard.bauchner@jamanetwork.org>;

<richard.horton@lancet.com>;

<erubin@hsph.harvard.edu>
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From: Janowitz, Tobias <janowitz@cshl.edu>

Sent: Wednesday, July 8, 2020 12:41:05 PM

To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; 'Marik, Paul E.' <MarikPE@EVMS.EDU>;
Ricke, Darrell - 0449 - MITLL <darrell.ricke@Il.mit.edu>; Robert Malone /=5, b
vinu arumugham <vaccine.safety@aol.com>; Sestili, Piero <piero.sestili@uniurb.it>; Freedberg, Daniel E.
<def2004@cumc.columbia.edu>; jconigliaro@northwell.edu <jconigliaro@northwell.edu>;
ddml@cumc.columbia.edu <ddml1@cumc.columbia.edu>; ag3786@cumc.columbia.edu
<ag3786@cumc.columbia.edu>; mo2130@cumc.columbia.edu <mo2130@cumc.columbia.edu>;
jl1333@cumc.columbia.edu <jl1333@cumc.columbia.edu>; Tuveson, David <dtuveson@cshl.edu>;
zj7@cumc.columbia.edu <zj7@cumc.columbia.edu>; wte2@cumc.columbia.edu

<wtb2 @cumce.columbia.edu>; dwll@cumc.columbia.edu <dwll@cumc.columbia.edu>;
tew21l@cumc.columbia.edu <tcw21@cumc.columbia.edu>; Tracey, Kevin <KiTracey@northwell.edu>;
Callahan, Michael V.,M.D. <MVCALLAHAN@mgh.harvard.edu>; Abrams, Julian A.
<jabb0@cumc.columbia.edu>; djp65@cam.ac.uk <djp65@cam.ac.uk>; yongfeng@email.unc.edu
<yongfeng@email.unc.edu>; xphuang@unc.edu <xphuang@unc.edu>; kris.white@mssm.edu
<kris.white@mssm.edu>; elena.morenodelolmo®@ mssm.edu <elena.morenodelolmo@mssm.edu>;
Assaf_Alon@hms.harvard.edu <Assaf_Alon@hms.harvard.edu>; Andrew_Kruse@hms.harvard.edu
<Andrew_Kruse@hms.harvard.edu>; anthony.mittermaier@mcgill.ca
<anthony.mittermaier@mcgill.ca>; Julianne.Hall@guinnipiac.edu <Julianne.Hall@quinnipiac.edu>;
Robert.Bona@quinnipiac.edu <Robert.Bona@quinnipiac.edu>; h.clark@ucl.ac.uk <h.clark@ucl.ac.uk>;
bryan_roth@med.unc.edu <bryan_roth@med.unc.edu>; Victor.Francone@quinnipiac.edu
<Victor.Francone@gquinnipiac.edu>; Norbert.Herzog@quinnipiac.edu
<Norbert.Herzog@quinnipiac.edu>; Maurice.Fremont-Smith@quinnipiac.edu <Maurice.Fremont-
Smith@gquinnipiac.edu>; Commins, Scott P <scommins@email.unc.edu>; Lawrence Steinman
<steiny@stanford.edu>; ngkounis@otenet.gr <ngkounis@otenet.gr>; Matzinger, Polly
<pcm@helix.nih.gov>; pconti@unich.it <pconti@unich.it>; Kadlec, Robert (OS/ASPR/IO)
<Robert.Kadlec@hhs.gov>; HHS Secretary {(HHS/10S) <secretary@hhs.gov>; Christine Laine
<claine@acponline.org>; fgodlee@bmj.com «<fgodlee@bmj.com>; howard.bauchner@jamanetwork.org
<howard.bauchner@jamanetwork.org>; richard.horton@lancet.com <richard.horton@lancet.com>;
erubin@hsph.harvard.edu <erubin@hsph.harvard.edu>

Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Extemal Email - Use Caution
I would also like to unsubscribe from this list.
Regards.
Tobias
From: "Disbrow, Gary (OS/ASPR/BARDA)" <Gary.Disbrow(@hhs.gov>
Date; Wednesday, July 8, 2020 at 2:38 PM

To: ""Marik, Paul E."' <MarikPE@EVMS.EDU>, "Ricke, Darrell - 0449 - MITLL"
<darrell.rickef@1l.mit.edu>, Robert Malone <57z F, vinu arumugham
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<vaccine.safety(@aol.com>, "Sestili, Piero" <piero.sestilit@uniurb.it>, "def2004(@cume.columbia.edu"”
<def2004@cumc.columbia.edu>, "jeonigliaro@northwell.edv" <jconighiaro@northwell.edu>,
"ddm1{@cume.columbia.edu” <ddml(@cume.columbia.edu>, "ag3786(wcume.columbia.edu”
<ag37R6(@cumce.columbia.edu>, "mo2 130@cumc.columbia.edu” <meo2130@cumc.columbia.edu>,
"i11333@cume.columbia.edu” <jl1333(@cume.columbia.edu>, "Tuveson, David" <dtuveson@cshl.edu=,
"zj7(@cumc.columbia.edu” <zj7(@cumec.columbia.edu>, "wt62(@cumc.columbia.edu”
<wto2@cume.columbia.cdu>, "dwll @cume.columbia.edu" <dwll @cume.columbia.edu>,

"tew2 l{@cumc.columbia.edu" <tcw2 | (wicumc.columbia.edu>, "kjtracey@northwell.edu”
<kjtracey@northwell.edu>, "mvcallahan@mgh.harvard.edu” <mvecallahani@mgh.harvard.edu>,
"1a660@cume.columbia.edu” <ja660@cumc.columbia.edu>, "Janowitz, Tobias" <janowitz(@cshl.edu>,
"djp65S@cam.ac.uk" <djp65@cam.ac.uk>, "yongfenglwemail.unc.edu” <yongfeng(@ermail.unc.edu>,
"xphuang{@unc.edu”" <xphuang@unc.edu>, "kris.white@mssm.edu" <kris.whitef@mssm.edu>.
"elena,morenodelolmo@mssm.edu” <elena.morenodelolmo@mssm.edu>,

"Assaf Alon@hms.harvard.edu” <Assat Alon@hms.harvard.edu>, "Andrew Krusefwhms.harvard.edu"
<Andrew Kruse(@hms.harvard.edu>, "anthony.mittermaier(@megill.ca”
<anthony.mittermaier(@mcgill.ca>, "Julianne. Hall@quinnipiac.edu" <Julianne.Hallf@quinnipiac.edu>,
"Robert. Bona@qguinnipiac.edu" <Robert. Bona@quinnipiac.edu=, "h.clarki@ucl.ac.uk”
<h.clark@uecl.ac.uk>, "bryan_roth@med.unc.edu” <bryan rotht@med.unc.edu>,
"Victor.Francone(@quinnipiac.edu" <Victor.Francone(@quinnipiac.edu>,

"Norbert. Herzog@guinnipiac.edu" <Norbert. Herzog(@quinnipiac.edu>, "Maurice.Fremont-
Smith@gquinnipiac.edu" <Maurice.Fremont-Smith(@@qguinnipiac.edu>. "Commins. Scott P"
<scommins{@email.unc.edu>, Lawrence Steinman <steiny(@stanford.edu>, "ngkounis{@otenet.gr"
<ngkounis(@otenet.gr>, "Matzinger, Polly" <pcmfa@helix.nth.gov>, "pconti{@unich.it” <pcontifunich.it>,
"Kadlec, Robert (O5/ASPR/1O)" <Robert. Kadlec@hhs.gov>, "HHS Secretary (HHS/105)"
<secretary(@hhs.gov>, Christine Laine <claine{@acponline.org>, "frodlee@bmj.com"
<fgodlee(@bmj.com>, "howard.bauchneri@jamanetwork.org" <howard.bauchner(@jamanetwork.org>,
"richard.horton(@/lancet.com" <richard.horton(lancet.com>, "erubin(@hsph.harvard.edu”
<erubin@hsph.harvard.edu>

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

Please remove me from this email distribution list.
Regards
Gary

Gary L. Disbrow Ph.D.

Deputy Assistant Secretary

Director, Medical Countermeasure Programs

Biomedical Advanced Research and Development Authority
BARDA

Assistant Secretary [or Preparedness and Response ASPR
Department of Health and Human Services

330 Independence Avenue, S.W, Room 640 G

Washington, D.C. 20201

Office: 202-260-0899

Mobile:l b)(E) |

Fax: 202-205-0873

email: Gary.Disbrow@HHS. gov<mailto:Gary.Disbrow@HHS.gov>

Legally Privileged - This e-mail transmission and any documents attached to it may contain information


mailto:erubin@hsph.harvard.edu
mailto:richard.horton@lancet.com
mailto:hard.ho1ion@lancet.com
mailto:howard.bauchner@jamanetwork.org
mailto:howard.bauchner@jamanetwork.org
mailto:godlee@bmj.com
mailto:fgodlee@brnj.com
mailto:claine@acponli.11e.org
mailto:secretary@hhs.gov
mailto:Robert.Kadlec@hhs.gov
mailto:pconti@unich.it
mailto:pconti@unich.it
mailto:pcm@helix.nih.gov
mailto:ngkmmis@otenet.gr
mailto:ngkounis@otcnct.gr
mailto:steiny@stanford.edu
mailto:scomrnins@cmail.unc.edu
mailto:Maurice.Fremont-Smith@quinnipiac.edu
mailto:Smith@guinnipiac.edu
mailto:Norbert.Herzog@quinnipiac.edu
mailto:Victor.Fraucone@quinnjpiac.edu
mailto:Victor..Francone@quinnipiac
mailto:Otb@med.1mc.edu
mailto:bryan_rotb@med.unc.edu
mailto:b.clark@ucl.ac.uk
mailto:h.clark@ucl.ac.uk
mailto:Robett.Bona@quinnipiac.edu
mailto:Robert.Bona@quinnipiac.edu
https://Juliannc.l-lall@:quinnipiac.edu
mailto:Juliannc.Hall@quinnipiac.edu
mailto:anthony.mittcrmaicr@mcgill.ca
mailto:ittermaier@mcgi11.ca
mailto:Kruse@hms.harvard.edu
mailto:A1on@hrns.harvard.edu
mailto:Alon@hms.harvard.edu
mailto:eleoa.morenodeJoJmo@mssm.edu
mailto:elena.moreuodelolmo@mssm.edu
mailto:kris.white@mssm.edu
mailto:kris.white@mssm.edu
mailto:xphuang@unc.edu
mailto:xphuang@unc.edu
mailto:yongfeng@email.unc.edu
mailto:yongfeng@etnail.unc.edu
mailto:djp65@cam.ac.uk
mailto:djp65@ca.m.ac.uk
mailto:janowitz@cshl.edu
mailto:ja660@cu111c.columbia.edu
mailto:ja660@cumc.colurnbia.edu
mailto:rnvcallahan@mgh.harvarcl.edu
mailto:mvcallahim@mgh.harvard.edu
mailto:kjtracey@northwell.edu
mailto:kjtracey@northwell.edu
mailto:tcw21@cum.c.columbia.edu
https://l@cumc.co]umbi.a.edu
mailto:t@cumc.columbia.edu
https://cumc.columbia.edu
mailto:wt62@cumc.columbia.edu
mailto:1wt62@cumc.columbia.edu
mailto:z,j7@cumc.columbia.edu
mailto:zj7@cumc.columbia.edu
mailto:dtuveson@cshl.edu
mailto:333@cumc.columbia.eJu
mailto:333@cumc.columbia.edu
mailto:mo2130@cumc.columbia.edu
mailto:30@cumc.columbia.edu
mailto:ag3786@C11mc.columbia.edu
mailto:786@cumc.columbia.edu
mailto:ddml@cumc.colurnbia.edu
mailto:l@cumc.columbia.edu
mailto:jconigliaro@northwel.l.e<l.u
mailto:jconigliaro@northwell.edu
mailto:def2004@cumc.colurnbia.edu
mailto:def2004@cumc.coiumbia.edu
mailto:piero.sestili@uniurb.it
mailto:vaccine.safety@aol.com

that is legally privileged. If you are not the intended recipient, or a person responsible for delivering this
transmission to the intended recipient, you are hereby notified that any disclosure, copying. distribution,
or use of this transmission is strictly prohibited. If you have received this transmission in error, please
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard
copies.

Note to contractors: nothing in this e-mail is intended to constitute contractual direction or to impact cost,
price, or schedule contained in the coniract. [ the contractor believes there is an impact, the contractor
must disregard that portion of the communication and contact the Contracting Officer for direction

From: Marik, Paul E. <MarikPE@EVMS.EDU>

Sent: Wednesday, July 8, 2020 8:40 AM

To: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu>; Robert Malone

<JRuay P: vinu arumugham <vaccine.safety(@aol.com>; Sestili, Piero
<piero.sestili@uniurb.it>; def2004(@cumc.columbia.edu; jeonigliaro@northwell.edu;
ddml@cume.columbia.edu; ag3786(@cume.columbia.edu; mo2 130@cume.columbia.edu;
j11333@cume.columbia.edu; dtuvesonf@eshl.edu; zj7@cume.columbia.edu; wt62@eume.columbia.edu;
dwll@cumec.columbia.edu; tew2 1{@cume.columbia.edu; kjtracey(@northwell.edu;
mveallahan@mgh harvard.edu; ja660@cuinc.columbia.edu; janowitz@cshl.edu; djp65@cam.ac.uk;
yongfeng@email.unc.edu; xphuang@unc.edu; kris.white@mssm.edu; elena.morenodelolmo{@mssm.edu;
Assaf Alonf@hms.harvard.edu; Andrew Kruse@hms.harvard.edu; anthony.mittermaier@mecgill.ca;
Julianne Hall@quinnipiac.edu; Robert.Bona@quinnipiac.edu; h.clark@ucl.ac.uk;
bryan_roth@med.unc.edu; Victor.Francone(@quinnipiac.edu; Norbert. Herzog(a/quinnipiac.edu;
Maurice.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scommins@email.unc.edu>; Lawrence
Steinman <steiny(@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm(@helix.nih.gov>;
peonti@@unich.it; Kadlec, Robert (OS/ASPR/10) <Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/1QS)
<secretary(@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow(@hhs.gov>; Christine Laine
<claine(@acponline.org>; fgodleef@bmj.com; howard. bauchner(@jamanetwork.org;
richard.horton(@lancet.com; erubin@hsph.harvard.edu

Subject: RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

To add to the discussion it has been known for a long time that Vitamin C stabilizes mast cells and,
inhibits histamine synthesis and inactives histamine.

PM

Paul E. Marik MD, FCCP, FCCM|

Eastern Virginia Medical School|

Department of Internal Medicine|

Chief, Pulmonary and Critical Care Medicine|

825 Fairfax Ave, Rm 575, Norfolk, VA 23507

* 757.446.8910| 7 757.446.5242 |
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11162424aad75683&u=http://www.evms.edu/|<https://urldefense.prootpoint.com/v2/url 7u=https-
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Teaching. Discovering. Caring.

From: Ricke, Darrell - 0449 - MITLL <darrell.ricke@1l.mit.edu<mailto:darrell.ricke@ll.mit.cdu>>
Sent: Wednesday, July 8, 2020 8:27 AM

To: Robert Malone <1/~ I<mailtoli- e s P> vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety(@aol.com>>; Sestili, Piero
<piero.sestilif@uniurb.it<mailto:piero.sestili@uniurb.it>>;
def2004@cumec.columbia.edu<mailto:def2004(@cume.columbia.edu>;

jeonigharo@northwell. edu<mailto:jconigliarof@northwell.edu>;

ddm ! @cume.columbia.edu<mailto:ddm | @cume.columbia.edu>;
ag3786(@cumc.columbia.edu<mailto:ag3 786(@cumc.columbia.edu=>;

mo2 1 30@icumec.columbia.edu<mailto:mo? 1 30@cumc.columbia.edu>;

111333 @cume.columbia.edu<mailto;)1 1333 @cume.columbia.edu>,
davesonf@ieshl.edu<mailto:dtuveson@cshl.edu>;
zj7@weume.columbia.edu<mailto:zj7(@cume.columbia.edu>;
wi62(@cumc.columbia.edu<mailto:wib2(@cume.columbia.edu>;
dwll@cume.columbia.edu<mailto:dwli@cume.columbia.edu>;

tew2 L{@cume.columbia.edu<mailto:tew2 | @cumc.columbia.edu>;
kjtracey(@northwell.edu<mailto:kjtracey@northwell.edu>;
myvcallahan@mgh.harvard.edu<mailto:mveallahan@mgh.harvard.edu>:
ja660@cume,columbia.edu<mailto;ja660cume.columbia.edu>;
janowitz@cshl.edu<mailto:janowitz@cshl.edu>; djp65(@cam.ac.uk<mailto:djp6S(@cam.ac.ul>;
yongfeng@email.unc.edu<mailto:yongfeng(@email.unc.edu>;
xphuang(@unc.edu<mailto:xphuang(@unc.edu>; kris.white@mssm.edu<mailto:kris.white@mssm.edu>;
elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>;

Assaf Alon@hms.harvard.edu<mailto: Assaf Alon(@hms.harvard.edu>;

Andrew Kruse@hms,harvard. edu<mailto: Andrew_Kruse@hms.harvard.edu>;
anthony.mittermaier@mcgill.ca<mailto:anthony.mittermaier@mcgill.ca>;
Julianne.Hall@quinnipiac.edu<mailto:Julianne. Hall@gquinnipiac.edu>;

Robert, Bona@quinnipiac.edu<mailto;Robert. Bona(@quinnipiac.edu>;
h.clarkf@wocl.ac.uk<mailto:h.clark@ucl.ac.uk>;
bryan_roth{@med.unc.edu<mailto:bryan_roth@med.unc.edu>;

Victor.Francone(@ quinnipiac.edu<mailto: Victor. Francone@quinnipiac.edu>;

Norbert. Herzog(@quinnipiac.edu<mailto:Norbert. Herzog(@quinnipiac.edu>; Maurice.Fremont-
Smith@quinnipiac.edu<mailto:Maurice. Fremont-Smith(@quinnipiac.edu>; Marik, Paul E.
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins, Scott P
<scommins{@email.unc.edu<mailto:scommins{@email.unc.edu>>; Lawrence Steinman
<steiny(@stanford.edu<mailto:steiny(@stanford.edu>>;
ngkounis@otenet.gr<mailto:ngkounis(@otenet.gr>; Matzinger, Polly
<pemia@helix.nih.gov<mailto:pcm@helix.nih.gov>>; pconti@unich.ii<mailto:pcontit@unich.it>;
Robert. Kadlec@hhs.gov<mailto:Robert. Kadlec(@hhs.gov>:
Secretary@HHS.gov<mailto:Secretary@HHS .gov=>;
Gary.Disbrow(@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>; Christine Laine
<claine@acponline.org<mailto:claine@acponline.org>>; fgodlee@bm).com<mailto:fgodlee@wbmj.com>;
howard.bauchneri@jamanetwork,org<mailto;howard, bauchuer(@jamanetwork.org>;
richard.horton(@lancet.com<railto:richard.horton@lancet.com>;

erubin(@hsph,harvard edu<mailto:erubinhsph. harvard.edu>

Subjeet: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19
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All,

The following preprint on Kawasaki Disease and Multisystem Inflammatory Syndrome in Children: An
Antibody-Induced Mast Cell Activation Hypothesis is posted here: https:/www.|L.mit.edu/r-
d/publications/kawasaki-disease-and-multisystem-inflammatory-syndrome-children-antibody-
induced<https://urldefense.proofpoint.com/v2/url?u=https-3A  www.ll.mit.edu r-

2Dd publications kawasaki-2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-
2Dchildren-2Dantibody-
2Dinduced&d=DwMGaQ&c=mkpgQs82XaCKIwNVE8b32dmVOmERgJe4bBOtFOCetP9Y &=6BEXLU
mDIROBW3umLQEgX7YxisEG8V[S1tJ0oxmu lk&m=f laRuzze9NBCIPdMzJCrb-
efleWakoRNvkwSIZR bQ&s=u3v4dWoqCXVmTOQPIezDmD L9wfr79xipLeHDegnM20g g&e=>

is now in press: J Pediatrics &Pediatr Med. 2020; 4(2): 1-7 (attached draft).

I would be interested in contributing to the proposed efforts.
Sincerely,
Darrell

Darrell O. Ricke, Ph.D.

Group 49 Biological and Chemical Technologies

Lincoln Laboratory, Massachusetts Institute of Technology
244 Wood 5treet

Lexington, MA 02421-6426

Phone: 781-981-8323 (voice messages only)

Work cell: (b))

E-mail: Darrell. Ricke@ll.mit.edu<mailto:Darrell. Ricke(@ll. mit.edu>

From: Robert Malone 4= =, = [<mailto|(H)(6) P>
Date: Tuesday. July 7, 2020 at 6:12 PM

To: vinu arumugham <vaccine.safety@aol.com<mailto:vaccine.safety(@aol.com>>
Ce: "Sestili, Piero” <piero.sestili@uniurb.it<mailto:piero.sestili@uniurb.it>>,
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mailto:l@cumc.columbia.edu

<Secretary(@hhs.gov<mailto: Secretary(@hhs.gov>>,
"Gary.Disbrow@hhs.gov<mailto:Gary.Disbrow(@hhs.gov>"

<Gary.Disbrow(@hhs. gov<mailto:Gary.Disbrow@hhs.gov>>, Christine Laine
<claine(@acponline.org<mailto:claine(@acponline.org>>,
"fgodlee@bmj.com<mailto:fegodlee@bmj.com>" <fgodlee@bmj.com<mailto:fgodlee@bmj.com>>,
"howard.bauchner(@jamanetwork.org<mailto:howard.bauchner(@jamanetwork.org>"
<howard.bauchner(@jamanetwork.org<mailto:howard.bauchner(@jamanetwork.org>>,
"richard.horton{@lancet.com<mailto:richard.horton(@lancet.com>"
<richard.horton{@lancet.com<mailto:richard. horton@lancet.com>>,
"erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.cdu>"

<erubin@hsph harvard.edu<mailto:erubin@hsph. harvard.edu>>

Subject: Re: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19

you may not be aware that this is now posted?

On Tue, Jul 7, 2020 at 5:42 PM vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine safety(@aol.com>>wrote:

Prof. Sestili.
Thank you for your quick response and suggestion.
All

As Prof. Sestili has suggested, [ agree that we should coauthor a paper (or perhaps an open letier like this
one<https://urldefense.proofpoint.com/v2/url 2u=https-

3A__academic.oup.com cid_article doi 10.1093 cid ciaa939 5867798&d=DwMGaQ&c=mkpgQs82X
aCKIwNV8b32dmVOmERqJedbBOtF0CetP9Y &r=6BEXL UmDIROBW3umLQEeX7YxisEG8V]S1tJ0
oxmu lk&m=f [aRuzze9NBCIPdMz]Crb-eBlgWakoRNvkw3IZR bQ&s=MY gdONPA Dt-

JwincB1 Vw5 AnbwEquKEL [ Qxinmhextew&e=>7) requesting that authorities rapidly consider and
promote the clinical exploitation of medications that address inappropriate mast cell activation and the
resulting immune cascade in COVID-19 (these include mast cell stabilizers, histamine H1/H2 blockers,
leukotriene antagonists and leukotriene receptor antagonists, Vitamin C, ctc.)

We have been able to correctly predict the beneficial effects of these medications since late January 2020
because the mechanism was understood. Hundreds of thousands of lives could have been saved if these
medications had been used. If we do not act now, hundreds of thousands more lives will be lost.

Many authors have described the mechanism and role of mast cell dysregulation in severe COVID-19:
Repositioning Chromenes for Early Anti-inflammatery Treatment of COVID-19

https://doi.org/10.3389/fphar.2020.008 54<https://urldefense.proofpoint.com/v2/url 7u=https-

3A  doi.org 10,3389 fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKIwNV8b32dmVOmERqgled
bBOtF0CetP9Y & =6 BEXLUmMDIROBW3uml QEgX7YxisEG8ViS1tJ0oxmu lk&m=f laRuzzeONBCIP
dMzJCrb-e8IeWakoRNvkwSIZR bQ&s=
HCk5bQfdRS0CbpOgF3MGwTFndSdzkmMccHmMEZP{zRw&e=>

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms
https://www.researchsquare.com/article/rs-30934/v2<htips://urldefense.proofpoint.com/v2/url ?2u=https-
3A  www.researchsguare.com article rs-



www.researchsguare.com
https://www.rcsearchsquare.com/article/rs-30934/v2<https://urldcfense.proofpoint.com/v2/url?u=https
https://proofpoint.com/v2/u
https://doi
https://academic.oup.com
mailto:lec@bmj.com
mailto:Gary.Disbrow@hhs.gov
mailto:Secretary@hhs.gov

2D30934 v2&d=DwMGaQ&c=mkpeQs82XaCKIwNVE8b32ZdmVOmERgJe4dbBOtFOCetPOY &1=6BEXL
UmDIROBW3umLOQEeX7YxisEG8VS1tJ0oxmu lk&m=f [aRuzzeONBCIPdMzJCrb-
elloWakoRNvkwsIZR bO&s=168Y6W2URA2NNCS1J1Glz19lbVLzBv Xco53SNFVa&e=>

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy
https://pubmed.ncbi.nlm.nih.gov/32013309/<https://urldefense.proofpoint.com/v2/url ?2u=https-

3A_ pubmed.ncbi.nlm.nih.gov 32013309 &d=DwMGaQ&c=mkpgQs82XaCKIwNVE8b32dmVOmERgJ
e4bBOtF0CetP9Y &r=6 BEXLUmMDIROBW3umLQEeX7YxisEG8VS1tJ0oxmu lk&m=f [aRuzzeSNBC
IPdMzICrb-e8IgWakoRNvkw3IZR bQ&s=6 trPnBT2XreYZjRCzTs4p42rSLc] Gk-
7AHIgMDoPMo&e=>

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, IL-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin
https://doi.org/10.5281/zenodo.3 748303 <https://urldefense.proofpoint.com/v2/url 7u=https-

3A doiorg 10.528]1 zenodo.3748303&d=DwMGaQ&c=mkpg(Qs82XaCKIwNY8b32dmVOmERqledb
BOtF0CetP9Y &r=6 BEXLUmMDIROBW3umLQEeX7YxisEG8VS1tJ0oxmu lk&m={f laRuzze9NBCIPd
MzJCrb-e8TgWakoRNvkwSIZR bQ&s=wq82Sv tte4salUpfNx275-fC4xfxihQMZEM7VITZ8E&e=>

As I wrote in my comment posted in the Annals of Internal Medicine,
Understanding mechanisms is better than dernanding clinical trials in the middle of a pandemic
Please see comments section:

https://protect2.fireeve.com/url?k=d912276e-85460e45-d9121651-0cc47a6d 1 Tce-

e09445ddb7ab6597 &u=https://protect2.firceye.com/url7k=e¢18ec594-bddbccd4-e 1 8efdab-0ccd 7Taba52de-
44d3aa827e434cccéu=https://annals.org/aim/fullarticle/2764 199/use-hydroxychloroguine-chloroguine-
during-covid-19-pandemic-what-every-clinician<https://urldefense.proofpoint.com/v2/url 7u=https-

3A_ protect2.fireeve.com url-3Fk-3Deb474ef1-2Db7124721-2Deb477fce-2D0cc47a6a52de-
2Dcf07498150d73e08-26u-3Dhttps-3A  annals.org aim fullarticle 2764199 use-
2Dhydroxychlorogquine-2Dchloroquine-2Dduring-2 Deovid-2D19-2Dpandemic-2Dwhat-2 Devery-
2Dclinician&d=DwMGaQ&c=mkpgQs82XaCKIwNVE8b32dmVYOmERgJe4bBOtFOCetP9¥ &r=6BEXI.U
mDIROBW3umLOEeX7YxisEG8ViS1tJ0oxmu lk&m=f laRuzzeINBCIPdMzJCrb-
e8lgWakoRNvkwSIZR bQ&s=DYt7¢7-R65Cpzg8v4RXbAaldlJPBm2luchhZmMIngecke=>

Please respond if you would like to be a coauthor and please share any other ideas to make this happen.
Please include coworkers who may be interested.

Thanks,

Vinu

On 7/7/20 12:11 AM, Sestili, Piero wrote:

Dear Vinu,

1 wrote a paper in March proposing mast cell stabilizers to treat COVID-19 soon after its early
clinical presentation.

| am elated to see that many colleagues around the world independently formulated similar thoughts and
that evidences are accumulating strengthening this hypothesis.


https://annals.org
https://protect2.fireeve.com
https://t.com/v2/url
https://44d3aa827e434ccc&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine-chloroguine
https://protect2.fireeve.com/url?k=d912276e-85460e45-d912
https://zenodo.37
https://pubmed.ncbi.nlm.njb.gov
https://nt.com/v2/url
https://nih.gov/320
https://pubmed.ncbi

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list where
Prof. Conti, Prof Kritas and their coworkers could be included) pushing authorities to rapidly consider
and promote the clinical exploitation of MCS against COVID.

Here is the DOI of my article

https://doi.org/10.3389/fphar.2020.008 54<https://urldefense.proofpoint.com/v2/url 7u=https-

3A  doi.org 10.3389 fphar.2020.00854&d=DwMGaQé&c=mkpgQs82XaCKIwNV8b32dmVOmERglJed
bBOtFO0CetP9Y &r=6BEXLUmMDIROBW3umLQEeX7YxisEG8V]S1tJ0oxmu lk&m=f IaRuzze9NBCIP
dMzJCrb-e8lgWakoRNvkwSIZR bQ&s=-

HCkSbQFdRSOCbp9qF3MGwTFnd5SdzkmMeeHmEZPfzZRw&e=>

Please, if you think it might be useful, forward this message to your MCS mail list.

Truly yours and thanks for your relevant effort, ciao

Piero Sestili
Full Professor in Pharmacology,
University of Urbino, ltaly

Il giormno mar 7 lug 2020 alle 02:46 vinu arumugham
<vaccine.safety(@aol.com<mailto:vaccine.safety(@aol.com>>ha scritto:

www.bmj.com/content/368/bmj.m1252/rr-1<https://urldefense.proofpoint.com/v2/url 7u=http-

3JA  www.bmj.com content 368 bmj.ml252 rr-
2D1&d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmERqJe4bBOtFOCetP9Y &=6BEXLUmDIR
OBW3umLQEgX7YxisEG8V|S1tJ0oxmu lk&m=f [aRuzze9NBCIPdMzICrb-

eBleWakoRNvkwSIZR bQ&s=EGOLAD qufMBM4NxwlEaYdnoRoc8 WDWu7CT21Jdg48&e=>

-------- Forwarded Message --------
Subject:

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H1/H2 blockers

Date:

Thu, 14 May 2020 09:42:05 -0700

From:

vinu arumugham <vaccine.safety(@aol.com><mailto:vaceine.safety(@aol.com>

To:
nchoueit{@montefiore.org<mailto:nchoueit@montefiore.org><nchoueit@montefiore.org><mailto:nchoue
it@montefiore.org>,

Brett.Giroir(@hhs.gov<mailto: Brett. Giroir@hhs. gov><Brett. Giroir@hhs.gov><matilto: Brett. Giroir@hhs.g
ov>, ufficiostampa@asst-pg23.it<mailto:ufficiostampa(@asst-pg23.it> <ufticiostampa(@asst-

pg23.it><mailto:ufficiostampai@asst-pg23.it>,
ldantiga@hpg23.it<mailto:ldantiga@hpg23.it><ldantiga@hpg23.it><mailto:1dantiga{@hpg23.it>,
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letters(@nytimes.com<mailto:letters@nytimes.com>
<letters@nytimes.com><mailto:letters@nytimes.com>,
nytmews@nytimes.com<mailto:nytnews(@nytimes.com><nytnews@nytimes.com><mailto:nyinews@nyti
IMes.cony>,
inytletters(@nytimes.com<mailto:inytletters@nytimes.com><inytletters@nytimes.com><mailto:inytletter
s{tunytimes,con>,

editorial(@nytimes.com<mailto:editorial@nytimes.com><editorial @nytimes.com><mailto:editorial@nyti
mes.com:,
comrections{@inytimes.com<mailto:corrections@nytimes.com><corrections{@nytimes.com><mailto;correc
tions(@nytimes.com>, books@nytimes.com<mailto:books(@nytimes.com>
<books@nytimes.com><mailto:books@nytimes.com=>,
magazine@nytimes.com<mailto:magazine@nytimes.com><magazine(@nytimes.com><mailto:magazine
{@nytimes.com:>,
travelmail@nytimes.com<mailto:travelmail@nytimes.com><travelmail@nytimes.com><mailto:travelma
il@nytimes.com>,
edu(@nytimes.eom<mailto:edu(@nytimes.com><eduf@nytimes.com><mailto:eduf@nytimes.com:>.
eileen.murphy(@nytimes.com<mailto:eileen. murphy@nytimes.com><eileen.murphy@nytimes.com><ma
ilto:eileen.murphy(@nytimes.com>, danielle.rhoades-ha@nytimes.com<mailto:danielle rhoades-
ha@nytimes.com> <danielle.rhoades-ha@nytimes.com><mailto:daniclle.rhoades-haf@nytimes.com>,
booking@nytimes.com<mailto:booking@nytimes.com><booking@nytimes.com><mailto:booking@nyti
mes.coni>, bizday(@nytimes.com<mailto:bizday(@nytimes.com>
<bizday(@nytimes.ecom><mailto:bizday(@nytimes.com>,
foreign(@nytimes.com<mailto:foreign(@nytimes.com><foreign@nytimes.com><mailto:foreign@nytimes
.com=, sports@nytimes.com<mailtozsports@nytimes.com>
<sports(@nytimes.com><mailto:sports@nytimes.com=>,
washington@nytimes.com<mailto:washington{@nytimes.com><washington@nytimes.com><mailto:was
hington(@nytimes.com:,
national@nytitnes.com<mailto:national@nytimes.com><national@nytimes.com><mailto:national{@nyti
mMes.com=>,
thearts@nytimes.com<mailto:thearts(@nytimes.com><thearts(anytimes.com><mailto:thearts@nytimes.c
om>,
metropolitan@nytimes.com<mailto:metropolitan@nytimes.com><metropolitan(@nytimes.com><mailto:
metropolitan(@nytimes.com>,
tips@nytimes.com<mailto:tips@nytimes.com><tips@nytimes.com><mailto:tips{@nytimes.com=>,
public(@nytimes.com<mailto:public@nytimes.com><public{@nytimes.com><mailto:public{@nytimes.co
m>,
sarah.mervosh(@nytimes.com<inailto:sarah.mervosh@nytimes.com><sarah.mervosh@nytimes.com><ma
ilto:sarah.mervosh@nytimes.com>,
pam.belluck@nytimes.com<mailto:pam.belluck@nytimes.com><pam.belluck@nytimes.com><mailto:pa
m.belluck@nytimes.com=>, reed.abelson@nytimes.com<mailto;reed.abelson{@nytimes.com>
<reed.abelson@nytimes.com><mailto:reed.abelson@nytimes.com=>,
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¢.whittaker(@imperial.ac.uk<mailto:e. whittaker@imperial.ac.uk><e.whittaker(@imperial.ac.uk><mailto:e.
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m.levin@imperial.ac.uk<mailto:m.levin@imperial ac.uk><m levin@impenial. ac.uk><mailto:m.levin@im
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JPIDS. EditorialOfficef@oup.com<mailto:JPIDS Editorial Office@oup.com><JPIDS_ EditorialOffice@oup
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gerberj@email.chop.edu<mailto: gerberj@email.chop.edu><gerberj@ecmail.chop.edu><mailto: gerberj@e
mail.chop.edu>, sarah.parkerf@ucdenver.edu<mailto:sarah.parker@ucdenver.edu>
<sarah.parker(@ucdenver.edu><mailto:sarah.parkerf@ucdenver.edu>,
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chehiu@adm.cgmh.org.tw<mailto:chchiu@adm.cgmh.org.tw><chehiu@adm.cgmh.org.tw><matlto:chchi
u@adm.cgmh.org.tw>, lara.danziger-isakov(@ecchme.org<mailto:lara.danziger-
isakovi@cchme.org><lara.danziger-isakov(@cchime.org><mailto:lara.danziger-isakov{@echme. org>,
dhunstad@wustl.edu<mailto:dhunstad@wustl.edu><dhunstad@ wustl.edu><mailto:dhunstadf@wustl.edu
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Huskins.Charles@mayo.edu<mailto:Huskins.Charles@mayo.edu><Huskins. Charles@mayo.edu><mailto
:Huskins.Charles(@mayo.edu>,
mlaufer@medicine.umaryland.edu<mailto:mlaufer@medicine.umaryland.edu><miaufer@medicine.umar
yland.edu><mailto:mlaufer@medicine.umaryland.edu>,
latania_logan(@rush.edu<mailto:latania_logan(@rush.edu><latania_logan@rush.edu><mailto:latania_loga
n(@rush.edu>,
fernando.p.polack{@vanderbilt.edu<mailto: fernando.p.polack@ vanderbilt.edu><fernando.p.polack @vand
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hs.uk><mailto:mike.sharland(@stgeorges.nhs.uk>,
bill.steinbach(@duke.edu<mailto:bill.steinbach@duke.edu><bill.steinbach@duke.ecdu><mailto:bill .steinb
ach@duke.edu>,

ptammal (@jhmi.edu<mailto:ptamma | (@jhmi.edu><ptamma I @jhmi.edu><mailto:ptamma | (@jhmi.edu>,
ttan@northwestern.edu<mailto:ttan@northwestern.edu><ttan@northwestern.edu><mailto:ttan@northwe
stern.edu>, jvallejo@bem.edu<mailto:jvallejo@bem.edu>
<jvallejo@bem.edu><mailto:jvallejo@bem.edu>,
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases: Try mast cell stabilizers, H1/H2 blockers.

KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered below ("slow
rolling anaphylaxis").

hitps://twitter.com/ArumughamVinu/status/ 12396591 69046474 7537s=20<htps://urldefense.prootpoint.c
om/v2/url7u=hitps-3A  twitter.com ArumughamVinu status 1259659169046474753-3Fs-
3D20&d=DwMGaQ&c=mkpgQs&2 XaCKIwNVE8b32dmVOmERgJe4bBOIFOCetPOY &=6BEXLUmMDIR
OBW3umLQEgX7YxisEGRV|S|1tI0oxmu lk&m=f laRuzze9NBCIPdMzJCrb-

e8leWakoRNvkwSIZR bQ&s=pnGuSAyahOENTR2005ZswzoWKEDAK SVPIFPtmeTLUo& e=>

One can also expect peripheral blood eosinophilia. Have you checked? RCPCH case definition does not
include it.

That would be consistent with the body's (iatrogenically induced) anti-parasite response against SARS-
CoV-2, instead of just an antiviral response. Consider IgE/IgG4 responses against heat shock proteins.

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, [L-6, D-
dimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers,
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin

hitps://doi.org/10.528 1/zenodo.3748303 <https://urldefense.proofpoint.comy/v2/url ?u=hitps-

JA dotorg 10.5281 zenodo.3748303&d=DwMGaQ&c=mkpgQs82XaCKIwNVEb32dmVOmERgledb
BOtFOCetP9Y &r=6BEXLUMDIROBW3umLQEgX7YxisEGBVStJ0oxmu lk&m=f laRuzze9NBCIPd
MzJCrb-e8lgWakoRNvkwSIZR bQd&s=wq82Sv ttgdsaUpfNx275-fC4xtxhQMZEfT7VITZ8E&e=>

As I have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blocker) helps in COVID-19. Study below. The mechanisin involved is explained above.

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVID-19 Patients: A
Retrospective Cohort Study

https://www.medrxiv.otg/content/10.1101/2020.05.01.20086694v 1 <htips://urldelense.proofpoint.com/v2/
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3JA  www.medrxiv.org content 10.1101 2020.05.01.20086694v | &d=DwMGaQ&c=mkpegQs82XaCKl
wNV8b32dmVOmERqJe4bBOIFUCetP9Y &1=6BEXLUMDIROBW 3umLQEgX 7Y xisEG8ViS1tf0oxmu
lk&m=f laRuzzeINBCIPdMz]Crb-

e8laWakoRNvEkwSIZR bO&s=SdocmnvkWuC9GxFiSeluKdp2X3478rCrePpVHDAdRX0&e=>

Root cause of COVID-197 Biotechnology's dirty secret: Contamination. Bioinformatics evidence
demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a bioweapon but most likely a
result of sloppy experiments

htips://doi.org/10.5281/zenodo.3766462<https://urldefense. proofpoint.com/v2/url 7u=https-
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MzJCrb-e8lgWakoRNvkwSIZR bQ&s=cj8LcUANnK9z6x1dvx K67Av3iBgyblKis7cXjWS6teUQ&e=>

My comment posted in the Annals of Internal Medicine:
Please see comments section:
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ab8bbbd8e2 1 44f8c&u=https://protect2.fireeve.com/url 7’k=89b04dad-d5e54474-89b07¢9b-0ccd 7aba52de-
0d3acbf23 1 6abfbb&u=htips://annals.org/aim/fullarticle/2764199/use-hvdroxychloroquine-chloroguine-
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Understanding mechanisms is better than demanding clinical trials in the middle of a pandemic

Hydroxychloroquine and azithromyein use in COVID-19 have been dismissed as "unproven" or
"anecdotal”, by the medical establishment. But the benefit of ventilators in COVID-19 is equally
unproven. Why the clamor for ventilators? And now there are reports that ventilators are not helping.
hitps://www.npr.org/sections/health-shots/2020/04/02/826105278/ventilators-are-no-panacea-for-
critically-ill-covid-19-patients<https://urldefense.proofpoint.com/v2/url ?u=https-

3A  www.npr.org sections_health-2Dshots 2020 04 02 826105278 ventilators-2Dare-2Dno-
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mDIROBW3umLQEgX7YxisEG8V]S [tJ0oxmu_lk&m=1{ laRuzzeINBCIPdMzICrb-
eBlgWakoRNvkwSIZR bQ&s=ns rDtrq5qlsozVBGVyiFAeePW4EpuKhWOI1UUBRHY MM &e=>

Running protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a strong
similarity to a pig spike protein (coronavirus infected pig). Accession number QGV 12786 vs.
QHD43416.1 for SARS-CoV-2.
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Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine
circoviruses in the rotavirus vaceines, for example.
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-
2.pdf<https://urldefense.proofpoint.com/v2/url 7u=htips-

3A  www.cde.gov vaccines pubs pinkbook downloads appendices b excipient-2Dtable-

2D2 . pdf&d=DwMGaQ&c=mkpegQs82XaCKIwNVEb32dmVOmERgJe4bBOtFOCetP9Y &r=6BEXL.Um
DIROBW3umLQEgX7YxisEG8VS1tJ0oxmu lk&m=f laRuzze9NBCIPdMzlCrb-
e8lgWakoRNvkwSIZR bQ&s=TFHoxIH57zLMFMvEB 1 cU3L7N-aeSGInUothbCDoARbQ & e=>

Upon infection with any of these viruses, the concurrent allergic reaction can increase disease severity. [n
such cases, antihistamines and other allergy treatments such as mast cell stabilizers may help reduce
infection severity.

This is similar to influenza vaccine induced allergy to the influenza virus, increasing the severnty of
subsequent influenza infection as described here:

Influenza vaccines and dengue-like disease
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There have been reports that elevated ferritin and IL-6 levels are predictors of fatality in COVID-19.
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-
0/fulltext<htips://urldefense.proofpoint.com/v2/url?u=https-
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eBlgWakoRNvkwSIZR bQ&s=qz0bFEmcdkWmTZV2GeYiQs67uaKO3FBnK CwwBhxKwwM&e=>

There is an increase in mast cell density during infections:
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IgE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels.

Ferritin Particles Accumulate in Human Mast Cell Secretory Granules and Are Released upon FegRI-
mediated Activation
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Histamine promotes release of 1L-6.

Histamine Promotes the Release of Interleukin-6 via the HIR/p38 and NF-kB Pathways in Nasal

Fibroblasts
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2 I xEpUGFdR6ngbytkSAPVvETNU &e=>

Also, neutrophils recruited to the lung during infection can release histamine.

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia.
hitps://www.ncbi.nlm.nih.gov/pubmed/1 7158962 <https://urldefense. proofpoint.com/v2/url ?u=https-

3JA  www.ncbinlm.nih.gcov pubmed 17158962 &d=DwMGaQ&c=mkpeQs82XaCKIwNV8b32dmVOm
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The antihistamine effect of Vitamin C 1V seems to help.

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis
https://www.ncbi.nlm.nih.gov/pubmed/1 578094<https://urldefense.proofpoint.com/v2/url 2u=https-
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cad961f3ec39¢3c65&u=https://www.nutraingredients.com/Article/2020/03/25/Hospital-turns-to-high-
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Also, azithromycin reduces histamine induced inflammation,

The anti-inflammatory effects of erythromyecin, clarithromycin, azithromycin and roxithromyein on
histamine-induced otitis mecdia with effusion in guinea pigs.
https://www.ncbi.nlm.nih.gov/pubmed/298 88693 <https://urldefense. prootpoint.com/v2/url 7u=https-
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Hydroxychloroquine helps in allergic asthma.
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Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate
symptomatic asthma.
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Hydroxychloroquine and azithromyecin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial
https://www.sciencedirect.com/science/article/pii/S0924857920300996<https://urldefense. proofpeint.com
[v2/url?u=https-
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So there are many indicators pointing to the role of mast cell degranulation/histamine release being a
major component of COVID-19.

Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine, azithromycin may all address
different aspects of this same problem.

Focusing on only the antiviral actions of hydroxychloroquine or azithromyein, will lead us into blind
alleys.
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Janowitz, Tobias <janowitz@cshl.edu>;

Disbrow, Gary (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
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<Gary.Disbrow@hhs.gov>;

'Marik, Paul E.' <MarikPE@EVMS.EDU>;

Ricke, Darrell - 0449 - MITLL <darrell.ricke@Il.mit.edu>;

Robert Malone </ /iy |

vinu arumugham <vaccine.safety@aol.com>;

Sestili, Piero <piero.sestili@uniurb.it>;

Freedberg, Daniel E. <def2004@cumc.columbia.edu>;
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Horwith, Gary (OS/ASPR/BARDA) /O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
From: (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F57CES0784EE45BB8261427305AB14C6-HORWITH, GA
<Gary.Horwith@hhs.gov>

Walker, Robert (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7a02e128c60f4a7195532a1545af9556-Walker, Rob
<Robert.Walker@hhs.gov>,

Disbrow, Gary (OS/ASPR/BARDA) /fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0fd5845defdaddc0bb45f8facb29cf08-Disbrow, Ga
<Gary.Disbrow@hhs.gov>

Faison, Tremel (OS5/ASPR/BARDA) fo=ExchangelLabs/ou=Exchange Administrative Group
CC: (FYDIBOHF23SPDLT)/cn=Recipients/cn=2bbab0bceb1342fbbedbbcc94deech80f-Faison, Tre
<Tremel.Faison@hhs.gov>

Subject: RE: HCQ CQ EUA risk benefit summary [FOUQ]
Date: 2020/06/15 09:03:36
Priority: Normal

To:

Type: Note

Bob,
The internal memo you sent seems to have been generated without add-ins, so the endnote
references were not created. Attached with endnote references.

Gary

From: Walker, Robert (OS/ASPR/BARDA) <Robert.Walker@hhs.gov>

Sent: Monday, June 15, 2020 8:15 AM

To: Dishrow, Gary (0OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>

Cc: Faison, Tremel (OS/ASPR/BARDA) <Tremel.Faison@hhs.gov>; Horwith, Gary (OS/ASPR/BARDA)
<Gary.Horwith@hhs.gov>

Subject: HCQ CQ EUA risk benefit summary [FOUQ]

Gary

For the record, please see the attached internal memo regarding the HCQ CQ EUA. This memo provides
a summary from BARDA DCD's perspective on the available data that inform a reassessment of the risk-
benefit of use of these drugs under the terms of the EUA.

Bob

<<File: HCQ CQ EUA_Summary of Risk-Benefit_20200615.docx >>

Horwith, Gary (OS/ASPR/BARDA) /O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
Sender: (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F57CE907B4EE45BB8261427305AB14C6-HORWITH, GA
<Gary.Horwith@hhs.gov>

Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
Recipient: (FYDIBOHF23SPDLT)/cn=Recipients/cn=7a02e128c60f4a7195532a1545af9556-Walker, Rob
<Robert.Walker@hhs.gov>;
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Sent Date: 2020/06/15 09:03:19
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DEPARTMENT OF HEALTH & HUMAN SERVICES Office of the Secretary

(C Office of the Assistant Secretary for

Preparedness & Response
Washington, D.C. 20201

DATE: June 15, 2020
TO: Gary Disbrow, PhD
Acting Director, BARDA

THROUGH: Tremel Faison
Director, Regulatory and Quality Affairs, BARDA

FROM: Robert Walker, MD
Director, Division of Clinical Development, BARDA

Gary Horwith, MD
Senior Clinical Analyst, BARDA

RE: Hydroxychloroguine — Chloroquine Emergency Use Authorization: Review of
Risk/Benefit based on new findings

ISSUE

This memo sumimarizes recent information, both published and unpublished, that informs the current
assessment of risk/benefit for hydroxychloroquine sulfate (HCQ) and chloroquine phosphate (CQ)
treatment for COVID-19 under the existing Emergency Use Authorization. The currently available data
indicate that neither HCQ nor CQ provide benefit and are potentially harmftul in this setting. Therefore,
BARDA’s Division of Clinical Development recommends that BARDA leadership request that FDA
withdraw the Emergency Use Authorization pursuant to Section 564(b) of the Federal Food. Drug, and
Cosmetic Act, 21 U.S.C. § 360bbb-3.

Data from Randomized Clinical Trials

Boulware, et al., recently published results of a randomized, double-blinded trial of HCQ as
postexposure prophylaxis for COVID-19.! The trial was conducted in the U.S. and parts of Canada.
Within 4 days of exposure to a person with confirmed COVID-19, subjects were assigned by a
randomization table to receive HCQ (800mg once followed by 600mg in 6 to 8 hours, then 600mg for 4
additional days). The primary outcome was the incidence of either laboratory-confirmed COVID-19 or
illness compatible with COVID-19 within 14 days. Overall, 87.6% of the participants (719 of 821
asymptomatic subjects) reported a high-risk exposure to a confirmed COVID-19 contact. The incidence
of new illness compatible with COVID-19 did not differ significantly between participants who received
HCQ (49 of 414 [11.8%]) and those who received placebo (58 of 407 [14.3%]); the absolute difference
was -2.4% (95% confidence interval, -7.0% to 2.2; P=0.35). Adverse events were more common among
HCQ participants (respectively, 40.1%, and 16.8%). No serious adverse events were reported. The
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authors concluded that HCQ did not prevent COVID-19-compatible iliness or confirmed infection when
used for postexposure prophylaxis within 4 days after exposure.

Professors Peter Horby and Martin Landry, the chief investigators of the Randomized Evaluation of
COVID-19 Therapy (RECOVERY) Trial on hydroxychloroquine reported on June 5, 2020 that there
was no clinical benefit from the use of HCQ in hospitalized patients with COVID-19.7 This trial enrolled
over 11,000 patients from 175 NHS hospitals in the UK. Throughout the trial, the independent Data
Monitoring Committee (IDMC) reviewed the emerging data about every two weeks to determine if there
was evidence that would be strong enough to affect national and global treatment of COVID-19. On
June 4, in response to a request from the UK Medicines and Healthcare Products Regulatory Agency
(MHRA), the IDMC conducted a further review of the data. The Committee recommended the chief
investigators review the unblinded data on the hydroxychloroquine ann of the trial. Upon review, the
chief investigators concluded that there is no beneficial effect of hydroxychloroquine in patients
hospitalized with COVID-19. They therefore decided to stop enrolling participants to the HCQ arm of
the RECOVERY trial, and released the preliminary results. A total of 1,542 patients were randomized to
HCQ compared with 3,132 patients randomized to usual care alone. There was no significant difference
in the primary endpoint of 28-day mortality (25.7% HCQ vs. 23.5% usual care; hazard ratio 1.11 [95%
confidence interval 0.98-1.26]; p=0.10). There was also no evidence of beneficial effects on hospital
stay duration or other outcomes.

For this particular analysis, follow-up was complete for just over 80% of participants. The lower bound
of the confidence interval ruled out any meaningful benefit.
The RECOVERY Trial is a large, randomized controlled trial of possible treatments for patients
admitted to hospital with COVID-19. Over 11,000 patients have been randomized to the following
treatment arms, or no additional treatment. Treatment arms include:

e Lopinavir-ritonavir

» Low-dose dexamethasorne

e HCQ

» Azithromycin

e Tocilizumab

¢ (Convalescent plasma

In summary, recently reported results trom large, well-designed, randonized clinical trials indicate no
clinical improvement associated with HCQ in hospitalized patients with COVID-19 and no reduction in
rates of SARS-CoV-2 infection or illness in the setting of post-exposure prophylaxis.

The Lancet article authored by Drs. Mehra, Ruschitzka, and Patel?, a multinational registry analysis of
data from 671 hospitals on six continents contained data on 96.032 patients. They reported that there
was no benefit of HCQ or CQ and an increased hazard for clinically significant occurrence of ventricular
arrhythmias and death with COVID-19. The authors retracted the article due to several concerns with
respect to the veracity of the data and analysis conducted by Surgisphere Corporation and its founder
and co-author of the article.* Thjs study is not being considered in BARDA’s evaluation and request for
withdrawal of the EUA.

Outcome Data from EUA Submitted to BARDA (as of June 8, 2020)

As part of the EUA, health care providers who prescribe HCQ or CQ for their hospitalized patients arc
required to submit outcomes data via an electronic web link survey form. Instructions for this process

2
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e Baseline Characteristics:
o The mean (5D) age was 62.9 (15.77) years
o Sex: 33.3% male, 23.5% female, 43.2% missing
o Baseline severity of illness: 5.1% mild, 31.1% moderate, 47.9% severe, 15.9% critical
o Comorbidities: 7% had cardiovascular disease, 23.8% had HTN, 19.1% had DM, and
2.8% had chronic renal disease
» Clinical Characteristics
o The mean (SD) number of days patients received a dose was 4.2 (2.26), maximum
number of days was 23
o The mean (SD) number of days hospitalized was 9.7 (11.93)
o 69.6% of patients were discharged and 30.4% of patients were deceased
o Ventricular arrhythmias were reported in 6 (0.3%) subjects
o Other cardiac AEs were reported in 31 (1.56%) subjects
e Treatment Outcomes and Characteristics
o The mean number of days of dosing was the same in the discharged and deceased groups
o The rate of ventricular arrhythmia was similar in the discharged and deceased groups
o Other cardiac AEs were reported in 17 (1.23%) of discharged patients and 14 (2.32%) or
deceased patients

In summary, limited data on outcomes reported in hospitalized patients treated with HCQ or CQ under
the EUA indicate a mortality rate of approximately 30%, which 1s within range expected from published
reports on COVID-19 associated mortality in hospitalized patients in the US.

Clinical Pharmacology

* The HCQ dosing regimen suggested in the EUA (800 mg on the first day followed by 400 mg
daily for 4-7 days) was based on simulations published by Yao C, et al.* The simulations
predicted that lung concentrations would be many fold greater than the EC50 value, but the
simulations assumed high intracellular accumulation of drug while the EC50 values were based
on extracellular concentration. However, when EC50 values of extracellular drug concentrations
are compared to in vivo free drug concentration in the plasma, the calculated frec lung
concentrations resulting from the proposed HCQ dosing regimen are well below in vitro
ECS0/EC90 values for SARS-CaV-2. Due to dose —dependent safety concems (namely QT
prolongation) adequate drug concentrations for antiviral activity are not likely achievable with a
safe oral dosing regimen of HCQ. Potential immunomodulatory activity of HCQ is not
considered.

* (Confidential information shared by Gilead Sciences indicates evidence of in vitro interference
between HCQ and remdesivir. In a respiratory syncytial virus system, HCQ resulted in

3
FOR OFFICIAL USE ONLY PRE-DECISIONAL




interference in the formation of the triphosphate active moiety of remdesivir and reduced
antiviral activity. These findings are likely to be extrapolated to SARS-CoV-2. This finding has
major clinical importance, because remdesivir is the only drug currently proved to have in vivo
antiviral activity against SARS-CoV-2 in clinical trial

Viral Shedding

Results from eight published papers (2 randomized prospective trials, and 6 retrospective observational
trials) showed that there was no decrease in the duration of virus shedding among recipients of HCQ, ¢#

Summary and Recommendations

For the following reasons it is no longer reasonable to believe that, as authorized for this use, CQ and
HCQ may be effective in treating COVID-19:

. The suggested dosing regimens for CQ and HCQ as detailed in the Fact Sheets are unlikely
to produce an antiviral effect.

. Earlier observations of decreased viral shedding with HCQ or CQ treatment have not been
consistently replicated and recent data from a randomized controlled trial assessing
probability of negative conversion showed no difference between HC(} and standard of care
alone.

. Current NIH treatment guidelines recommend against the use of HCQ or CQ for the
treatment of COVID-19 except in a clinical trial.

. Recent data from a large randomized controlled trial showed no evidence of benefit for
mortality or other outcomes such as hospital length of stay or need for mechanical ventilation
of HCQ treatment in hospitalized patients with COVID-19.

Furthermore, ongoing reports of serious cardiac adverse events make it evident that the known and
potential benefits of CQ and HCQ do not outweigh the known and potential risks associated with the
authorized use. Therefore, we recommend that BARDA leadership request that FDA withdraw this
EUA.
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* Reminder: For Official Use Only information will be
discussed at this meeting

* All participants must have signed the Confidentiality
Agreement of the PHEMCE MOU in order to participate in

this call
= |f you have not signed the Agreement and submitted it to
Christy.ventura@hhs.gov, you will need to drop from the call
at this time

= PHEMCE MOU is attached to the meeting invite

Saving Lives. Protecting Americans.
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Agenda

* Opening Remarks

* Agency Updates

* Working Group Updates

* Next Steps/Closing Remarks

Saving Lives. Protecting Americans.
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CDC

Highlights
* COCA Call: Clinical Management of Critically lll Adults with COVID-19

* PPE burn rate calculator and strategies to optimize use of PPE and
ventilators:

= https://lwww.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/index.html
* 2 deployments for IPC support in New Orleans, LA
Challenges
* Technical support for IPC at state and local level
* Support for IPC at LTCF

Saving Lives. Protecting Americans.
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DoD

* Highlights
= Diagnostics — Biofire/Cepheid EUAs
= Vaccines — JPEO/Inovio Manufacturing Effort

= Therapeutics — JPEO/Vanderbilt Antibody Development &
Manufacturing Effort

= Clinical Trials — COVID-19 Observational Trials in MTFs

* Challenges
= Funding/sample availability

Saving Lives. Protecting Americans.



DHS

* Highlights
* Challenges

Saving Lives. Protecting Americans.



FDA

* Highlights
* Challenges

Saving Lives. Protecting Americans.



NIAID

Animal models

= Preprint of rhesus macaque model available

= Cynomolgus model in progress; task orders awarded
Natural history studies: Protocols for pediatric asthma and natural
history of infection (including immunophenotyping) prepared to launch
Therapeutics:

= ACTT Remdesivir trial >50% enrolled

= Azithromycin-(hydroxyl)chloroquine treatment trial underwent scientific
review

= |VIG planning underway
Vaccines: First two dose groups enrolled in Phase 1
Challenges: Medical supplies for trials

Saving Lives. Protecting Americans.



USDA

* Highlights
= Agricultural Research Service (ARS) is conducting infection
studies to investigate the potential for a reverse zoonosis in
livestock and poultry

= ARS is planning to investigate the stability of SARS-CoV-2 in
foods that could be contaminated by SARS-CoV-2 positive food
handlers.
* Challenges

= None at this time

Saving Lives. Protecting Americans.



Therapeutics Working Group

* Accomplishments

= Subgroup (members from therapeutic & clinical WGs) formed for prioritizing candidates for
clinical studies and preclinical testing

* |n vitro testing has commenced at BARDA & NIAID contractors, intramural NIAID and
USAMRIID labs

= Rhesus model developed and initial testing of remdesivir completed (NIAID-RML)

= Additional small animal and NHP models being established (NIAID & BARDA contracts,
NIAID intramural, USAMRIID)

* Ongoing Tasks and Challenges
= Data sharing between the agencies — working well
= Consensus on design and purpose of additional clinical studies — challenging
= Animal models require additional development before candidate testing; unclear whether
animals will manifest late-stage disease or mainly viremia

Saving Lives. Protecting Americans.



Vaccines

* Accomplishments
* Awarded Janssen Ad26 development project
= DMID and BARDA small animal and NHP task orders awarded
= BEI Resources Reagent Availability

* Ongoing Tasks and Challenges
* |n negotiations with Moderna for mRNA vaccines

= Expanding development scope with Sanofi Pasteur for
recombinant Spike + Adjuvant vaccine

* Pre-submission discussion with Pfizer
= Need to address fill finish and cold-chain distribution challenges

Saving Lives. Protecting Americans.



Diagnostics

* Accomplishments

= Working Group call 3/26

v' Alternate sample types
v" Role of Serology tests

= S1request 3/28 - use of serology tests for return to work

v “Imperative to Develop a Coordinated COVID Serology Testing Plan”
— Science/Knowledge gaps/R+D needs
— Scaling and Production Issues
— Policy Issues/Utilization Guidance

v" Outcome:
— Serology WG established under FEMA/HHS Laboratory Testing TF
— Need: serum to evaluate tests currently on market under FDA Policy, and test in

development for EUA

Saving Lives. Protecting Americans.



Imperative to Develop a Coordinated COVID-19
Serology Testing Plan
Key deliverables to achieve ambitious 30-day goals

Research & Production and
Development Scale-up
Obtain serum « Model demand and

Validate serum capacity

+ Understand supply

Prioritize tests to : :
issues and barriers

evaluate
» Support companies to

Testing and
scale-up

evaluation of multiple
assays (rapid and lab-
based)

FDA EUA
Diagnostic algorithms

Research questions

Operations and

Polic

Deployment y
Test kits « How do we prioritize
Education and testing?
campaign materials  Access?
Mobilize commercial - Use of home
laboratory testing tests?
(drop-off/drive-thrus) . ConOps?
Database . Legal
Certificates Considerations?

Saving Lives. Protecting Americans.




Clinical Trials

* Accomplishments
= Emergency Use Authorization for chloroquine/hydroxychloroquine authorized on March 28
* Ongoing tasks and challenges
= Natural History
v" NIAID INSIGHT study pending enrollment; HPCI Immunophenotyping study planned
= Treatment
v" First draft HHS Clinical Treatment Guidelines drafted, under review
v DAIDS-sponsored RCT of hydroxychloroquine and azithromycin protocol drafted; scientific
review complete
v" Plan next intervention(s) to be used in NIAID ACTT study
= Vaccines
v" Develop phase 2/3 vaccine trials
= Emergency Use Authorization
v" Develop and publicly post FAQs and other educational materials
v" Agree on plan for responding to requests for clinical trial material
v" Implement outcomes data collection

Saving Lives. Protecting Americans.



Sample Sharing

* Accomplishments

= BARDA purchase agreement in place with Mark Mulligan (NYC) for
PBMC/seralvirus
= NIH has PBMC/sera from DC patients

* Ongoing Tasks and Challenges
= BEI will make viral isolate from Hong Kong available next week
= CDC deposited 5 isolates in BEI- will go into production this week
= NIH working to get samples from ltaly, UK, France, Germany, Canada
= CDC isolate from Thailand- isolate contaminated; expect mid-April
= CDC working on getting a lethal isolate
= URGENT NEED: PBMC/sera samples

Saving Lives. Protecting Americans.



QUESTIONS?

Next Meeting: 4/8/2020 at 1000

Saving Lives. Protecting Americans.
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Abstract (153)

Coronaviruses (CoVs) traffic frequently between species resulting in novel disease
outbreaks, most recently exemplified by the newly emerged SARS-CoV-2. Herein, we
show that the ribonucleoside analog B-D-N*-hydroxycytidine (NHC, EIDD-1931) has
broad spectrum antiviral activity against SARS-CoV 2, MERS-CoV, SARS-CoV, and


https://doi.org/10.11

32
33
34
35
36
37
38
39
40
41
42
43
A4
A5
A6
A7
A8
49
50
51
52
53
54
55
56
57
58
59
60
61
62

bloRxiv preprint doi: htips://doi.org/10.1101/2020.03.19.997890. The copyright holder for this preprint (which was not peer-reviewed} is the

author/funder. It is made available under a CC-BY-NC-ND 4.0 International license.

related zoonotic group 2b or 2¢ Bat-CoVs, as well as increased potency against a
coronavirus bearing resistance mutations to another nucleoside analog inhibitor. In
mice infected with SARS-CoV or MERS-CoV, both prophylactic and therapeutic
administration of EIDD-2801, an orally bicavailable NHC-prodrug (B-D-N"-
hydroxycytidine-5'-isopropy! ester), improved pulmonary function, and reduced virus
titer and body weight loss. Decreased MERS-CoV yields in vitro and in vivo were
associated with increased transition mutation frequency in viral but not host cell RNA,
supporting a mechanism of lethal mutagenesis. The potency of NHC/EIDD-2801 against
multiple coronaviruses, its therapeutic efficacy, and oral bioavailability in vivo, all
highlight its potential utility as an effective antiviral against SARS-CoV-2 and other

future zoonotic coronaviruses.

Introduction

The genetically diverse Orthocoronavirinae {coronavirus, CoV) family circulates
in many avian and mammalian species. Phylogenetically, CoVs are divided into 4
genera: alpha (group 1), beta (group 2}, gamma (group 3) and delta (group 4}. Three
new human CoV have emerged in the past 20 years with severe acute respiratory
syndrome CoV (SARS-CoV) in 2002, Middle East respiratory syndrome CoV (MERS-
CoV) in 2012, and now SARS-CoV-2 in 20182, The ongoing SARS-CoV-2 epidemic
(referred to as COVID-13, Coronavirus disease 2013) has caused over 83,000
infections and over 3,000 deaths in 71 countries. Like SARS- and MERS-CoV, the
respiratory disease caused by SARS-CoV-2 can progress to acute lung injury (ALL), an
end stage lung disease with limited treatment options and very poor prognoses®*®. This
emergence paradigm is not limited to humans. A novel group 1 CoV called swine acute
diarrhea syndrome CoV (SADS-CoV) recently emerged from bats causing the loss of
over 20,000 pigs in Guangdong Province, China®. More alarmingly, many group 2
SARS-like and MERS-like coronaviruses are circulating in bat reservoir species that can
use human receptors and replicate efficiently in primary human lung cells without
adaptation®®, The presence of these “pre-epidemic” zoonotic strains foreshadow the
emergence and epidemic potential of additional SARS-like and MERS-like viruses in the

future. Given the diversity of CoV strains in zoonotic reservoirs and a penchant for
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emergence, broadly active antivirals are clearly needed for rapid response to new CoV
outbreaks in humans and domesticated animals,

Currently, there are no approved therapies specific for any human CoV. B-D-N4-
hydroxycytidine (NHC, EIDD-1931) is orally bioavailable ribonucleoside analog with
broad-spectrum antiviral activity against various unrelated RNA viruses including
influenza, Ebola, CoV and Venezuelan equine encephalitis virus (VEEV)'®3, For VEEV,
the mechanism of action (MOA) for NHC has been shown to be through lethal
mutagenesis where deleterious transition mutations accumulate in viral RNA' 4 Here,
we demonstrate that NHC exerts potent, broad-spectrum activity against SARS-CoV,
MERS-CoV and their related bat-CoV in primary human airway epithelial cell cultures
{HAE), a biologically relevant model of the human conducting airway. In addition, we
show that NHC is potently antiviral against the newly emerging SARS-CoV-2 as well as
against coronavirus bearing resistance mutations to the potent nucleoside analog
inhibitor, remdesivir (RDV). In SARS- or MERS-CoV infected mice, both prophylactic
and therapeutic administration EIDD-2801, an oral NHC-prodrug {(B-D-N*-
hydroxycytidine-5'-isopropyl ester) improved pulmonary function and reduced virus titer
and ameliorated disease severity. In addition, therapeutic EIDD-2801 reduced the
pathological features of ALl in SARS-CoV infected mice. Using a high-fidelity deep
sequencing approach (Primer ID), we found that increased mutation rates coincide with
decreased MERS-CoV yields in vifro and protective efficacy in vivo supporting the MOA
of lethal mutagenesis against emerging CoV'3. The broad activity and therapeutic
efficacy of NHC/EIDD-2801 highlight its potential to diminish epidemic disease today

and limit future emerging CoV outbreaks.

Results
NHC potently Inhibits MERS-CoV, SARS-CoV and newly emerging SARS-CoV-2
Replication.

To determine whether NHC blocks the replication of highly pathogenic human
CoV, we performed antiviral assays in continuous and primary human lung cell cultures.
We first assessed the antiviral activity of NHC against MERS-CoV in the human lung
epithelial cell line Calu-3 2B4 (“Calu3" cells}. Using a recombinant MERS-CoV
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94  expressing nanoluciferase (MERS-nLUC)'®, we measured virus replication in cultures
895 exposed to a dose range of drug for 48hr. NHC was potently antiviral with an average
96 half-maximum effective concentration (ICso) of 0.15uM and no observed cytoxicity in
97 similarly treated uninfected cultures across the dose range {(50% cytotoxic
98 concentration, CCso, >10pM)} (Fig. 1A). The therapeutic index for NHC was >100.
998  Similarly, NHC strongly inhibited SARS-CoV-2 replication in Vero cells with an [Csq of
100  0.3uM and CCso of >10uM (Fig. 1B}. Human primary airway epithelial (HAE) cell
101 cultures model the architecture and cellular complexity of the conducting airway and are
102 readily infected by multiple human and zoonotic CoV, including SARS- and MERS-
103  CoV'8, We first assessed cytotoxicity of NHC in HAE treated with an extended dose
104 range for 48hr using quantitative PCR of cell death-related gene transcripts as our
105 metric. NHC treatment did not appreciably alter gene expression even at doses up to
106  100uM (Supplementary Figure 1). In MERS-CoV infected HAE, NHC dramatically
107  reduced virus production with maximal titer reduction of > 5 logs at 10uM {average ICso
108 = 0.024 yM), which correlated with reduced genomic (ORF1) and subgenomic (ORFN})
109 RNA in paired samples (Fig. 1C). We observed similar trends in titer reduction (> 3 log
110  at 10uM, average 1Cso = 0.14 uM) and levels of genomic and subgenomic RNA in
111 SARS-CoV infected HAE (Fig. 1D). Thus, NHC was potently antivirai against MERS-
112 CoV and SARS-CoV-2 in cell lines and MERS-CoV and SARS-CoV in human primary
113  HAE cell cultures without cytotoxicity.
114
115 NHC is effective against remdesivir resistant virus and multiple distinct zoonotic
116 CoV.
117 All human CoV are thought to have emerged as zoonoses most recently
118 exemplified by SARS-CoV, MERS-CoV and SARS-CoV-2'7-18. Although taxonomically
118  divided into multiple genogroups (alpha , beta , gamma , delta), human CoV are found
120 in only the alpha and beta subgroups thus far (Fig. 2A). There is high sequence
121  conservation in the RdRp across CoV (Fig. 2A). For example, the RdRp of SARS-CoV-2
122  has 99.1% similarity and 96% amino acid identity to that of SARS-CoV (Fig. 2A). To
123  gain insight into structural conservation of RdRp across the CoV family, we modeled the

124  variation reflected in the RdARp dendrogram in Fig. 2A onto the structure of the SARS-
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125 CoV RdRp? (Fig. 2B). The core of the RdRp molecule and main structural motifs that all
126 RdRp harbor (Fig. 2B and Supplementary Figure 2} are highty conserved among CoV
127  including SARS-CoV-2. We previously reported that CoV resistance to another broad
128  spectrum nucleoside analog, remdesivir (RDV) was mediated by RdRp residues F480L
1298 and V557L in a model coronavirus mouse hepatitis virus (MHV) and in SARS-CoV,

130 resulting in a 5-fold shift in ICsa (Fig. 2C)?'. Consequently, we tested whether RDV

131  resistance mutations in MHV conferred cross resistance to NHC (Figure 2D). In fact,
132 the two RDV resistance mutations, alone or together conferred increased sensitivity to
133 inhibition by NHC. As our previous studies have demonstrated a high genetic barrier to
134 NHC for VEEV, influenza and coronavirus'™*2, the lack of cross resistance further

135 suggests that NHC and RDV may select for exclusive and mutually sensitizing

136 resistance pathways.

137 To explore the breadth of antiviral efficacy against zoonotic CoV, we performed
138 antiviral assays in HAE with three zoonotic Bat-CoV, SHC014, HKU3 and HKUS5.

139 Closely related to the beta 2b SARS-CoV, Bat-CoV SHCO014 is capable of replicating in
140  human cells without adaptation® suggesting its potential for zoonotic emergence. More
141  distantly related SARS-like beta 2b CoV, recombinant Bat-CoV HKU3 has a modified
142  receptor binding domain to facilitate growth in cell culture??. Lastly, Bat-CoV HKU5 is a
143 MERS-like beta 2¢c CoV?3. NHC diminished infectious virus production and the levels of
144  genomic/subgenomic viral RNA in HAE in a dose-dependent manner for all three Bat-
145 CoVs (Fig. 3}). Therefore, the antiviral activity of NHC was not limited by natural amino
146  acid variation in the RdRp, which among the group 2b and group 2c CoV can vary by
147  almost 20% (Fig. 2A). Moreover, these data suggest that if another SARS- or MERS-
148  like virus were to spillover into humans in the future, they would likely be susceptible to
149  the antiviral activity of NHC.

150

151 NHC antiviral activity is associated with increased viral mutation rates.

152 It has recently been shown that NHC treatment increases the muytation rate in
153  viral genomic RNA of RSV?*, VEEV", influenza?, and our previous study used RNA
154  seq to show that overall transition mutation frequency is increased during NHC

155 treatment of MHV and MERS-CoV during infection in continuous cell lines’3. We sought
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156 to determine if NHC would increase the mutation frequency during MERS-CoV infection
157  in human primary human airway epithelial cells {(HAE). Using MERS-CoV infected HAE
158 treated with either vehicle or a dose range of NHC or RDV, we show that both drugs
159 reduced virus titers in a dose-dependent manner {Fig. 4A). We then employed a highly-
160  sensitive high-fidelity deep sequencing approach {Primer ID NGS), which uses

161 barcoded degenerate primers and lllumina indexed libraries to determine accurate

162  mutation rates after antiviral treatment on viral RNA production?®. Using this approach,
163  we analyzed a 538bp region of viral genomic RNA in nonstructural protein 15 (nsp15).
164  The error rates (#mutations/10,000 bases) in vehicle {0.01) or RDV (0.01) treated

165 cultures were very low. RDV is reported to act via chain termination of nascent viral

166 RNA, and thus the low error rates in RDV-treated cultures are in line with the proposed
167 MOAZ. In contrast, the error rate was significantly increased in NHC-treated MERS-
168 CoV RNA in a dose-dependent manner {(10-fold at 10pM and 5-fold at 1uM) at both 24
169 and 48hpi (Fig. 4C). The magnitude of the error rate in NHC-treated cultures correlated
170  with virus titer reduction. At 48hpi the respective error rate and virus titer was 0.015 and
171 3.96E+06 pfu/mL for vehicle treatment, 0.045 and 2.86E+04 pfu/mL with 1pM NHC; and
172  0.090 and 1.5E+02 pfu/mL 10pM NHC. Thus, with 1TuM NHC a 3-fold increase in error
173 rate resulted in a 138-fold decrease in virus titer, while with 10pM NHC a 6-fold increase
174  in error rate resulted in a 26,000-fold decrease in virus titer.

175 We then examined the mutational spectra induced by NHC, which can be

176 incorporated into viral RNA as a substitution for either cytosine (C) or Undine {U). RNA-
177  mutagenic antivirals may incorporate in both nascent negative and positive sense RNA
178  during genome replication (Fig. 4D). Adenine-to-guanine (A-to-G) and uracil-to-cytosine
179  (U-to-C) transitions were enriched in MERS-CoV genomic RNA in an NHC dose-

180 dependent manner (Fig. 4E). Collectively, these data used high-fidelity sequence

181  analysis to demonstrate a specific enrichment for A.G and C:U transitions in MERS-
182 CoV RNA after NHC treatment of primary HAE cell cultures.

183

184 Therapeutic EIDD-2801 reduces SARS-CoV replication and pathogenesis.

185 Given the promising antiviral activity of NHC in vitro, we next evaluated its in vivo

186  efficacy using EIDD-2801, an orally bicavailable prodrug of NHC (B-D-N*-
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187  hydroxycytidine-5'-isopropyl ester), designed for improved in vivo pharmacokinetics and
188  oral bioavailabifity in humans and non-human primates'2. Importantly, the plasma

189 profiles of NHC and EIDD-2801 were similar in mice following oral delivery’. We first
180 performed a prophylactic dose escalation study in C57BL/6 mice where we orally

181  administered vehicle (10% PEG, 2.5% Cremophor RH40 in water) or 50, 150 or 500
192 mg/kg EIDD-2801 2hr prior to intranasal infection with 5E+04 PFU of mouse-adapted
193 SARS-CoV (SARS-MA15), and then every 12hr thereafter. Beginning on 3dpi and

194  through the end of the study, body weight loss compared to vehicle treatment was

195  significantly diminished (50mg/kg) or prevented (150, 500mg/kg) with EIDD-2801

196 prophylaxis (P < 0.0001) (Supplemental Figure 2A). Lung hemorrhage was also

197  significantly reduced Sdpi with 500mg/kg EIDD-2801 treatment (Supplemental Figure
198  2B). Interestingly, there was a dose-dependent reduction in SARS-CoV lung titer

199 (median titers: 50mg/kg = 7E+03 pfu/mL, 150mg/kg = 2.5E+03 pfu/mL, 500mg/kg = 50
200 pfu/mL, vehicle = 6.5E+04 pfu/mL} with significant differences among the vehicle, 150
201 mg/kg (P = 0.03) and 500mg/kg (P = 0.008) groups. Thus, prophylactic orally

202 administered EIDD-2801 was robustly antiviral and able to prevent SARS-CoV

203 replication and disease.

204 Since onty the 500mg/kg group significantly diminished weight loss, hemorrhage
205 and reduced lung titer to near undetectable levels, we tested this dose under

206 therapeutic treatment conditions to determine if EIDD-2801 could improve the outcomes
207 of an ongoing CoV infection. As a control, we initiated oral vehicle or EIDD-2801 2hr
208 pror to infection with 1TE+04 pfu SARS-MA15. For therapeutic conditions, we initiated
209 EIDD-2801 treatment 12, 24, or 48hr after infection. After initiating treatment, dosing for
210  all groups was performed every 12hr for the duration of the study. Both prophylactic
211 treatment initiated 2hr prior to infection and therapeutic treatment initiated 12hr after
212 infection significantly prevented body weight loss following SARS-CoV infection on 2dpi
213  and thereafter (-2hr: P = 0.0002 to <0.0001; +12hr: P = 0.0289 to <0.0001) (Fig. 5A).
214  Treatment initiated 24hpi also significantly reduced body weight loss (3-5dpi, P = 0.01 to
215 <0.0001) although not to the same degree as the earlier treatment initiation groups.
216  When initiated 48hpi, body weight loss was only different from vehicle on 4dpi (P =

217  0.037, Fig. 5A). Therapeutic EIDD-2801 significantly reduced lung hemorrhage when
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218 initiated up to 24hr after infection mirroring the body weight loss phenotypes (Fig. 5B).
219 Interestingly, all EIDD-2801 treated mice had significantty reduced viral loads in the
220 lungs even in the +48hr group (Fig. 5C), which experienced the least protection from
221 body weight loss and lung hemorrhage. We also measured pulmonary function via

222 whole body plethysmography (WPB). In Figure 5D, we show the WBP PenH metric,
223  which is a surrogate marker for bronchoconstriction or puimonary obstruction?’, was
224  significantly improved throughout the course of the study if treatment was initiated up to
225 12hr after infection, although the +24hr group showed sporadic improvement as well
226 (Fig. 5D). Lastly, we blindly evaluated hematoxylin and eosin stained lung tissue

227  sections for histological features of ALl using two different and complementary scoring
228 tools'®, which show that treatment initiated up to +12hr significant!ly reduced ALI (Fig.
229 5E). Altogether, therapeutic EIDD-2801 was potently antiviral against SARS-CoV in vivo
230 but the degree of clinical benefit was dependent on the time of initiation post infection.
231

232 Prophylactic and therapeutic EIDD-2801 reduces MERS-CoV replication and

233 pathogenesis.

234 After obtaining promising in vivo efficacy data with SARS-CoV, we investigated
235 whether EIDD-2801 would be effective against MERS-CoV. As the murine ortholog of
236 the MERS-CoV receptor, dipeptidyl peptidase 4 (DPP4), does not support viral binding
237 and entry, all in vivo studies were performed in genetically modified mice encoding a
238 murine DPP4 receptor encoding two human residues at positions 288 and 330 (hDPP4
239  288/330 mice)'>28. Similar to our SARS-CoV data (Supplementary Figure 3), all doses
240  of prophylactic EIDD-2801 (50, 150 and 500mg/kg) protected hDPP4 288/330 mice
241  from significant body weight loss (P = 0.03 to < 0.0001), lung hemorrhage (P = 0.01 to
242 <0.0001), and virus replication which was undetectable (P < 0.0001) regardiless of drug
243  dose following intranasal infection with SE+04 PFU mouse-adapted MERS-CoV

244  (Supplementary Figure 4},

245 We then evaluated the therapeutic efficacy EIDD-2801 following the promising
246  results of our prophylactic studies. Similar to our SARS-CoV study, EIDD-2801

247 treatment administered before or 12hr after intranasal mouse-adapted MERS-CoV

248 infection (SE+04 PFU) prevented body weight loss from 2 through 6dpi (Fig. 6A, P =
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249 0.02to <0.0001) and lung hemorrhage on &dpi (Fig. 6B, P = 0.0004 to < 0.0001), but
250 treatment initiated 24 or 48hr did not offer similar protection. Unlike body weight loss
251 and lung hemorrhage data which varied by treatment initiation time, virus lung titer on
252  Bdpi was significantly reduced to the limit of detection in all treatment groups (Fig. 6C, P
253 < 0.0001). Interestingly, when viral genomic RNA was guantified in paired samples of
254  lung tissue, EIDD-2801 significantly reduced levels of viral RNA (P <0.0001 to 0.017) in
255  an inittation time-dependent manner for all groups except for +48hr (Fig. 8D). The

256  discrepancy among infectious titers and viral RNA suggests that accumulated mutations
257 render the particles non-infectious and undetectable by plague assay consistent with
258 the MOA. To gauge the effect of EIDD-2801 treatment on lung function, we assessed
259  pulmonary function by WBP. Mirroring the body weight loss data, normal pulmonary
260 function was only observed in groups where treatment was initiated prior to or 12hr after
261  infection (Fig. 6E). Collectively, these data demonstrate that NHC prodrug, EIDD-2801,
262  robustly reduces MERS-CoV infectious titers, viral RNA, and pathogenesis under both
263  prophylactic and therapeutic conditions.

264

265 Therapeutic efficacy correlates with an increased MERS-CoV mutation rate in
266  vivo, without increased mutations in cellular RNA.

267 To study the molecular mechanisms associated with drug performance in vivo,
268 we investigated the correlation between infectious virus production and EIDD-2801-
269 mediated mutagenesis of MERS-CoV RNA under therapeutic treatment conditions.

270  Using Primer ID NGS, we measured the mutation rates of both viral genomic RNA (i.e.
271  non-structural protein 10, nsp10) and host interferon stimulated gene 15 (ISG15)

272 mRNA, a highly upregulated innate immune related gene after MERS-CoV infection
273  (Fig. 6F). Primer ID NGS measures the mutational frequency in single RNA molecules
274  each of which are represented by a single template consensus sequence (TCS, See
275 Fig. 4B)?. Viral TCS were significantly reduced in a treatment initiation time-dependent
276 manner (Fig. 6G) similar to viral genomic RNA measured by qRT-PCR (Fig. D). In
277  contrast, the numbers of ISG15 TCS were similar (P = 0.2 to 0.8) for all groups

278 indicating that neither vehicle nor drug treatment significantly affecied the levels of or
279 mutated ISG15 mRNA transcripts (Fig. 6G). Similar to our TCS data in Figure 6G, the
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280 total error rate in viral nsp10 was significantly increased in groups where treatment was
281 initiated prior to (-2hr, median error rate = 10.5 errors/10,000 bases, P < 0.0001) and up
282 to 24hr post infection (12hr, median error rate = 8.2 errors/10,000 bases, P < 0.0001 ;
283  +24hr, median error rate = 5.4 errors/10,000 bases, P = 0.0003) but the error rates in
284 1SG15 remained at baseline for all groups (Fig. 6H). In addition, nucleotide transitions
285 observed in MERS-CoV genomes in vitro (i.e. C to U transitions, Fig. 3), were also
286 observed in vivo in groups where treatment was initiated prior to and up to 12hr post
287  infection (P = 0.0003 to < 0.0001) (Fig. 5!}. Importantty, these transitions were not
288 observed in host ISG15 mRNA (Fig. 51). Lastly, the EIDD-2801 dose-dependent

288 mutagenesis of viral RNA correlated with an increase in codon change frequency,
290 including stop codons, in mice where treatment was initiated 12hr or before (vehicle
281  median = 3.4; -Z2hr median = 22.8, P = 0.0035; +12hr median = 20.0, P = 0.0004, Fig.
292  5l). Thus, approximately 20% of the mutations observed in the -2hr and +12hr groups
293 resulted in a codon change and alteration of the nsp10 protein sequence. When

294  extrapolating our results from nsp10 to the entirety of the 30kb MERS-CoV genome,
295 EIDD-2801 likely causes between 15 (+24hr treatment) and 30 (-2hr treatment)

296  mutations per genome 10-20% of which result in amino acid coding changes.

297  Altogether, our data demonstrates that EIDD-2801-driven mutagenesis correlates well
298  with the reductions in viral load, strongly suggestive of an error catastrophe-dnven
299 mechanism of action under therapeutic conditions.

300

301 Discussion

302 In the past 20 years, three novel human coronaviruses have emerged?*3°, The
303 group 2b SARS-like CoV represent an existential and future threat to global health as
304 evidenced by the emergence of SARS-CoV and SARS-CoV2 and zoonotic SARS-like
305 Dbat CoV strains that can use human ACEZ2 receptors, grow well in primary human

306 airway cells and vary by as much as 25% in key therapeutic and vaccine gene

307 targets®3!. Thus, to address the current public health emergency of COVID-19 and to
308 maximize pandemic preparedness in the future, broad-based vaccines and

309 therapeutics, which are active against the higher risk RNA virus families prone to

310 emergence are desperately needed.
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311 We recently reported the broad-spectrum potency of the nucleoside prodrug,
312 remdesivir (RDV), against an array of epidemic, contemporary and zoonotic CoV both in
313 vitro and in vivo'3182131 Currently RDV therapeutic efficacy is under investigation in
314 several human clinical trials in China, the United States and elsewhere?. Here, we
315 report the broad-spectrum antiviral activity of NHC and its orally bioavailable prodrug
316 EIDD-2801, against SARS-CoV, MERS-CoV and related bat-CoV in primary human
317 airway epithelial cells, as well as against the current pandemic strain SARS-CoV-2. In
318 addition, NHC is broadly active against muitiple genetically distinct viruses including
319 coronaviruses, Venezuelan equine encephalitis (VEE), influenza A and B, Ebola, and
320 Chikungunya viruses'%-13.18.21.2433-35 Here we show that prophylactic and therapeutic
321 EIDD-2801 significantly reduced lung viral loads and improved pulmonary function in
322 mouse models of both SARS- and MERS-CoV pathogenesis. Although the

323 improvement in both SARS- and MERS-CoV outcomes diminished with the increase of
324 treatment initiation time, it is important to note that the kinetics of disease in mice are
325 compressed as compared to that in humans. While SARS- and MERS-CoV lung titers
326 peak on 2dpi in mice concurrent with the onset of clinical signs and notable damage to
327 the lung epithelium, in humans this occurs 7-10 days after the onset of

328 symptoms'628.36.37 Thys, in mice, the window within which to treat emerging CoV

329 infection prior to peak replication is compressed (e.g., 24-48hr) but should be much
330 longer in humans. Although speculative, the SARS- and MERS-CaoV in vivo data

331  provided herein suggest that 2019-nCoV will prove highly vulnerable to NHC treatment
332 medalities in vivo, critical experiments that must be performed as animal models

333 become available. The data provided in this manuscript suggest that NHC should be
334  quickly evaluated in primate models of human disease, using immediate models for
335 MERS-CoV and SARS-CoV pathogenesis®®32,

336 Small molecule antivirals can exert their antiviral effect through multiple

337 mechanisms including blocking viral entry, inhibiting a virally encoded enzyme, blocking
338 virus particle formation, or targeting a host factor required for replication‘®. For VEE,
339 EIDD-2801 exerts its antiviral activity on the RNA-dependent RNA polymerase leading
340 to error catastrophe by inducing an error rate of replication that surpasses the error

341 threshold allowed to sustain a virus population!2, This process occurs when NHC is


https://doi.org/10.1101/2020.03.19.997890

bloRxiv preprint doi: https://doi.org/10.1101/2020.03.19.997890. The copyright holder for this preprint (which was not peer-reviewed} is the
authorffunder. It is made available under a CC-BY-NC-ND 4.0 International license.

342 incorporated during RNA synthesis then subsequently misread thus increasing mutation
343 rates. Therefore, the NHC MOA would appear less likely to be affected by the RNA

344 proofreading activity encoded by the nsp14 exonuclease function that otherwise limits
345 misincorperation*!. Here, we present data using Primer ID NGS, a state of the art deep
346 sequencing-based approach, to quantitate the frequency and identity of the mutational
347 spectra in the MERS-CoV genome in both drug treated primary human airway cells and
348  in mice at single genome resolution?®. As CoV are positive sense RNA viruses that

349 replicate through a negative sense RNA intermediate, NHC incorporation as a "C" or a
350 "U" can occur in both polarities of RNA. Using Primer ID NGS, we found increased

351 nucleotide transitions (A to G, G to A, C to U, U to C) consistent with those reported
352 after influenza and VEE infections12. Under identical conditions, remdesivir did not
353  alter the mutation rate in MERS-CoV genomic RNA, supporting its reported mechanism
354  of action as a chain terminator of viral RNA synthesis?8. In primary human lung cell

355  cultures and mice infected with MERS-CoV, the NHC mutation rates inversely

356 correlated with a reduction in infectious virus. In addition, we found a positive correlation
357 between increased mutation rates and the frequency of nonsynonymous mutations and
358 the degree of therapeutic efficacy in mice. To explore the potential off-target effect in
359 host mRNA which may contribute to drug toxicity, we also examined the impact of NHC
360 treatment on transcripts from the highlty MERS-CoV induced interferon stimulated gene
361 15 (ISG15). While ISG15 is present in great abundance, an accumulation of mutations
362 was not observed in ISG15 in this model even at 500mg/kg dosing. These data also
363 support previous studies using RNAseq to demonstrate that the model coronavirus

364 MHYV displayed increased mutation frequencies following NHC treatment in vitro3. All
365 together, these data strongly support the notion that EIDD-2801 and its active

366 nucleoside analog NHC, exert their antiviral effect through the induction of error

367 catastrophe in the targeted virus. While our data suggest that the MERS-CoV nsp14
368 proofreading activity appeared ineffective against NHC in vitro and EIDD-2801 in vivo,
369 future studies should investigate the antiviral activity of NHC in the presence or absence
370 of the nsp14 proofreading activity, as loss of this activity increased the sensitivity of

371 MHV and SARS-CoV replication to remdesivir treatment?’.
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372 Together, our data support the continued development of EIDD-2801 as a potent
373  broad spectrum antiviral that could be useful in treating contemporary, newly emerged
374 and emerging coronavirus infections of the future.

375

376 Materials and Methods

377 Compounds. The parental compound B—D-N*-hydroxycytidine (NHC, all in vitro

378 studies) and its prodrug EIDD-2801 (all in vivo studies) was supplied by Emory

379  University Institute for Drug Discovery (EIDD). NHC was supplied as a 10mM stock in
380 DMSO and EIDD-2801 as a solid and solubilized in vehicle containing 10% PEG400,
381  2.5% Cremophor RH40 in water (10/2.5/87.5%, all v/v) prior to use. Remdesivir (RDV}
382 was solubilized in 100% DMSQO and provided by Gilead Sciences, Inc as previously
383 described’> 8.

384  Virus strains. All viruses used for these studies were derived from infectious clones
385 and isolated as previously described*?. Virus strains for in vitro experiments include
386 SARS-CoV expressing the green fluorescent protein (GFP} in place of open reading
387 frames 7a/b (ORF7a/b, SARS-GFP)*?, bat-spike receptor binding domain (Bat-SRBD)?
388 is a chimeric CoV strain derived from the HKU3 SARS-like bat coronavirus genomic
389 sequence that has the wild type (Urbani SARS-CoV strain} RBD in the HKU3 spike

390 gene to allow for virus replication in non-human primate cell lines and HAE cultures,
391 SHCO014 SARS-like bat coronavirus®, MERS-CoV expressing nanoluciferase in the

392 place of ORF3 (MERS-nLUC)"® and MERS-CoV expressing the red fluorescent protein
393 gene in the place of ORF 5 (RFP, MERS-RFP)*. The virus stock utilized for MERS-
394  CoV in vivo studies was derived from a plaque purified isolate of the mouse-adapted
395 MERS-CoV p35C4 strain**. The virus stock utilized for SARS-CoV in vivo studies was
396 derived from the infectious clone of the mouse-adapted SARS-CoV MA15 (MA15)

397  strain®®,

398 In vitro experiments Calu3: At 48hrs prior to infection, Caiu3 2B4 cells were plated in a
399  96-well black walled clear bottom plate at 5x10* cells/well. A 10mM stock of NHC was
400 serially diluted in 100% DMSO in 3-fold increments to obtain a ten-point dilution series.
401 MERS-nLUC was diluted in DMEM supplemented with 10% FBS, and 1% Antibiotic-
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402 Antimycotic to achieve a multiplicity of infection (MOI} of 0.08. Cells were infected and
403 treated with NHC in triplicate per drug dilution for thr, after which viral inoculum was
404  aspirated, cultures were rinsed once and fresh medium containing drug or vehicle was
405 added. At 48hrs post infection, nanoluciferase expression as a surrogate for virus

406 replication was quantitated on a Spectramax (Molecular Devices) plate reader

407  according to the manufacturer’'s instructions (Promega, NanoGlo). For our 100%

408 inhibition control, diluted MERS-nLUC was exposed to short-wave UV light (UVP, LLC)
408 for 6 minutes to inhibit the ability of the virus to replicate. For our 0% inhibition control,
410 cells were infected in the presence of vehicle only. DMSO was kept constant in all

411  conditions at 0.05%. Values from triplicate wells per condition were averaged and

412 compared to controls to generate a percent inhibition value for each drug dilution. The
413 1Cso value was defined as the concentration at which there was a 50% decrease in

414 luciferase expression. Data was analyzed using GraphPad Prism 8.0 {La Jolla, CA}.
415 The ICso values were calculated by non-linear regression analysis using the dose-

416 response {(variable slope) equation (four parameter logistic equation): ¥ = Bottom +
417  (Top-Bottom)/{1+10*({LoglC50-X)*HillSlope)). To measure cell viability to determine if
418 there was any NHC induced cytotoxicity, Calu3 2B4 cells were plated and treated with
413 NHC only as described above. Cells were exposed to the same ten-point dilution series
420 created for the in vitro efficacy studies. As above, 0.05% DMSO-treated cells served as
421  our 0% cytotoxicity control. Wells without cells served as our 100% cytotoxic positive
422  control. After 48hr, cell viability was measured on a Spectramax (Molecular Devices) via
423  Cell-Titer Glo Assay {Promega) according to the manufacturer's protocol. Similar data
424 was obtained in three independent experiments.

425 HAE: Human tracheobronchial epithelial cells were obtained from airway specimens
426 resected from patients undergoing surgery under University of North Carolina

427 Institutional Review Board-approved protocols by the Cystic Fibrosis Center Tissue
428 Culture Core. Primary cells were expanded to generate passage 1 cells and passage 2
429 cells were plated at a density of 250,000 cells per well on Transwell-COL {12mm

430 diameter) supports. Human airway epithelium cultures (HAE) were generated by

431 provision of an air-liquid interface for 6 to 8 weeks to form well-differentiated, polarized

432  cultures that resembled in vivo pseudostratified mucociliary epithelium*®. At 48 hours
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433 prior to infection the apical surface of the culture was washed with 500 pL PBS for 1.5
434 hours at 37°C and the cultures moved into fresh air liquid interface (ALI) media.

435 Immediately prior to infection, apical surfaces were washed twice with 500 uL of PBS
436  with each wash lasting 30 minutes at 37°C and HAE cultures were moved into ALI

437 media containing various concentrations of NHC ranging from 10 pM to 0.0016 uM as
438 indicated for each experiment {final % DMSQ < 0.05%). Upon removing the second
438 PBS wash, 200 pL of viral inoculum {multiplicity of infection of (MOI) 0.5) was added to
440 the apical surface and HAE cultures were incubated for 3 hours at 37°C. Viral inoculum
441  was then removed, and the apical surface of the cultures were washed three times with
442 500uL PBS and then incubated at 37°C until 48 hours post infection (hpi). For all HAE
443  cultures, infectious virus produced was collected by washing the apical surface of the
444  culture with 100 pL PBS. Apical washes were stored at -80 “C until analysis and titered
445 by plaque assay as previously described'®.

446

447 gqRT-PCR approach to assess cytotoxicity: Total RNA was isolated using the Zymo
448 Direct-zol RNA MiniPrep Kit (Zymo Research Corp., Irvine, CA, USA) according to the
449  manufacturer’s directions. First-strand cDNA was generated using Superscript 1|

450 reverse transcriptase (Life Technologies, Carisbad, CA, USA). For quantification of

451 cellular markers of toxicity/apoptosis, real-time PCR was performed using commercially
452 validated TagMan-based primer-probe sets {Supplementary Table 1) and TagMan
453 Universal PCR Mix (Life Technologies). Results were then normalized as described
454 above.

455

456 Primer ID and Deep Sequencing

457 Primer ID NGS is designed to specifically identify and remove RT-PCR mutations, while
458 facilitating highly accurate sequence determination of single RNA molecules, because
459 each cDNA is created with a barcoded degenerate primer (N10, 4 combinations) from
460 which lllumina indexed libraries are made. We used a multiplexed Primer ID library prep
461 approach and MiSeqg sequencing to investigate the presence of mutations in the viral
462 genomes and murine mMRNA. We designed cDNA primers targeting multiple regiorns on

463 the viral genome and murine mRNA, each with a block of random nuclectides (11 bp
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464  long) as the Primer 1D?%47 (Supplementary Table 2). Viral RNA was extracted using
465 QIAamp viral RNA kit. A pre-amplification titration of templates was performed to

466  estimate the amount of template to use. We used SuperScript Il to make cDNA with
467 multiplexed cDNA primers based on the regions to be sequenced. We used 41R_PID11
468 for the pilot sequencing and titration determination. For the MERS-CoV sequencing, we
469 multiplexed nsp10_PID11, nsp12_PID11 and nsp14_PID11 for the cDNA reaction; for
470 the murine mRNA sequencing, we used mixed primers of nsp10_PID11, ifit3_PID11,
471 isg15_PID11. After bead purification, we amplified the cDNA with a mixture of forward
472 primers {based on the described schemes) and a universal reverse primer, followed by
473 another round of PCR to incorporate lllumina sequencing adaptors and barcodes in the
474 amplicons. After gel-purification and quantification, we pooled 24 libraries for MiSeq 300
475 base paired-end sequencing. The TCS pipeline version 1.38

476  (https:/github.com/SwanstromLab/PID) was used to process the Primer |D sequencing

477 data and construct template consensus sequences (TCSs) to represent each individual
478 input templates, and the sequences of each region in the pool was de-multiplexed. The

479 RUBY package viral_seq version 1.0.6 (https://rubygems.org/gems/viral seq) was used

480 to calculate the mutation rate at each position.

481

482 In vivo experiments. We performed 4 mouse studies to evaluate the in vivo efficacy of
483 the NHC prodrug (EIDD-2801). First, we performed prophylactic dose escalation studies
484  for both SARS- and MERS-CoV to determine the most efficacious dose of EIDD-2801
485 pervirus. For SARS-CoV, in cohorts of equivalent numbers of male and female 20-29
486 week old SPF C57BL/6J (Stock 000664 Jackson Labs) mice (n = 10/dose group), we
487 administered vehicle {10% PEG, 2.5% Cremophor RH40 in water) or 50, 150 or

488 500mg/kg EIDD-2801 by oral gavage 2hr prior to intranasal infection with 1E+04 PFU
489 mouse-adapted SARS-CoV strain MA15 in 50ul. Mice were anaesthetized with a

490 mixture of ketamine/xylazine prior to intranasal infection. Vehicle or drug was

491 administered every 12hr for the remainder of the study. Body weight and pulmonary
492 function by whole body plethysmography was measured daily. On &dpi, animals were
493 sacrificed by isoflurane overdose, lungs were scored for lung hemorrhage, and the

494  inferior right lobe was frozen at —80°C for viral titration via plaque assay. Briefly,
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495 500,000 Vero E6 cells/well were seeded in 6-well plates. The following day, medium
496 was removed and serial dilutions of clarified lung homogenate were added per plate (10
497 'to 10® dilutions) and incubated at 37°C for 1hr after which wells were overlayed with
498 1X DMEM, 5% Fetal Clone 2 serum, 1X antibiotic/antimycotic, 0.8% agarose. Two days
499  after, plaques were enumerated to generate a plaque/ml value. Lung hemorrhage is a
500 gross pathological phenotype readily observed by the naked eye driven by the degree
501  of virus replication where the coloration of the lung changes from pink to dark red*849,
502 The large left lobe was placed in 10 % buffered formalin and stored at 4°C for 1-3

503  weeks until histological sectioning and analysis. For MERS-CoV, the prophylactic dose
504 escalation studies we performed exactly as done for SARS-CoV with the following

505 exceptions, First, MERS-CoV binds the human receptor dipeptidyl peptidase 4 (DPP4) to
506 gain entry into cells and two residues (288 and 330) in the binding interface of mouse
507 DPP4 prevent infection of mice. We recently developed a mouse model for MERS-CoV
508 through the mutation of mouse DPP4 at 288 and 330 thus humanizing the receptor

509 (hDPP4) and rendering mice susceptible to MERS-CoV infection?®. We performed all in
510  vivo studies with EIDD-2801 in equivalent numbers of 10-14 week old female and male
511 C57BL/6J hDPP4 mice. Second, we intranasally infected mice with SE+04 PFU mouse-
512 adapted MERS-CoV strain M35C4 in 50upl. Third, to titer lungs by plague assay, Vero
913 CCL81 cells were used and plagues were enumerated 3 days post infection.

514 To determine the time at which therapeutic administration of EIDD-2801 would
515 fail to improve outcomes with SARS-CoV or MERS-CoV infection, we performed

516 therapeutic efficacy studies in mice where we initiated treatment 2hr prior to infection or
517 12, 24 or 48hr after infection. As 500mg/kg provided the most complete protection from
518 disease in prophylactic SARS-CoV studies, this dose was used for both therapeutic
519 efficacy studies. Vehicle or EIDD-2801 was given via oral gavage twice daily following
520 initiation of treatment. For both SARS-CoV and MERS-CoV, the infectious dose for the
521 therapeutic studies and the mouse strains were the same as that used in the

522 prophylactic studies. The numbers of mice per group for the SARS-CoV studies were as
523 follows: Vehicle (n = 10}, -2hr (n = 10}, +12hr (n = 10), +24hr (n = 10), +48hr (n = 10).
524  The numbers of mice per group for the MERS-CoV therapeutic studies were as follows:
525 Vehicle (n=9), -2hr (n = 8), +12hr {n = 8}, +24hr (n = 7), +48hr (n = 10). As described
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526 above, each day mouse body weight and pulmonary function was guantitated. On Sdpi
527 for SARS-CoV and 8dpi for MERS-CoV, animals were humanely sacrificed and tissues
528 were harvested and analyzed as described above. In addition, for the MERS-CoV study,
529 lung tissue was harvested and stored in RNAlater {Thermo Fisher) at -80°C and then
530 thawed, homogenized in Trizol reagent {Invitrogen} and total RNA was isolated using a
531 Direct-zol RNA MiniPrep kit (Zymo Research). This total RNA was then used for Primer
532 ID and gRT-PCR.

533 Whole body plethysmography. Pulmonary function was monitored once daily via

534 whole-body plethysmography (Buxco Respiratory Solutions, DSl Inc.). Mice destined for
535 this analysis were chosen prior to infection. Briefly, after a 30-minute acclimation time in
536 the plethysmograph, data for 11 parameters was recorded every 2 seconds for 5

537 minutes.

538 Acute lung injury histological assessment tools. Two different and complementary
538 quantitative histologic tools were used to determine if antiviral treatments diminished the
540 histopathologic features associated with lung injury. Both analyses and sconng were
541 performed by a Board Certified Veterinary Pathologist who was blinded to the treatment
042  groups.

543  American Thoracic Society Lung Injury Scoring Tool. In order to help quantitate
544  histological features of AL| observed in mouse models and increase their transiation to
545 the human condition, we used the ATS scoring tool*®. |In a blinded manner, we chose
546 three random diseased fields of lung tissue at high power (60 x), which were scored for
547 the following: (A} neutrophils in the alveolar space (none =0, 1-5 cells = 1, > S cells =
548  2), (B) neutrophils in the interstitial space/ septae (none =0, 1-5cells = 1, > & cells = 2),
548 (C) hyaline membranes (none = 0, one membrane = 1, > 1 membrane = 2}, (D)

550 Proteinaceous debris in air spaces (none = 0, one instance = 1, > 1 instance = 2}, (E)
551 alveolar septal thickening (< 2x mock thickness = 0, 2—4x mock thickness = 1, > 4x
552  mock thickness = 2). To obtain a lung injury scere per field, the scores for A-E were
553 then putinto the following formula, which contains multipliers that assign varying levels
554  of importance for each phenotype of the disease state.: score = [(20x A} + (14 x B) + (7
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555 xC)+ (7 x D)+ (2 x E)}/100. The scores for the three fields per mouse were averaged
556 to obtain a final score ranging from 0 to and including 1.

o957 Diffuse Alveolar Damage (DAD) Tool. The second histological tool to quantitate lung
558  injury was reported by Schmidt et al.5¢. DAD is the pathological hallmark of ALI#-3C,
559 Three random diseased fields of lung tissue were score at high power (60 x ) for the
560 following in a blinded manner: 1 = absence of cellular sloughing and necrosis, 2 =

561  Uncommon solitary cell sloughing and necrosis {1-2 fociffield), 3 = multifocal (3 + foci)
562  cellular sloughing and necrosis with uncommon septal wall hyalinization, or 4 =

563 multifocal { >75% of field) cellular sloughing and necrosis with common and/or

564  prominent hyaline membranes. The scores for the three fields per mouse were

565 averaged to get a final DAD score per mouse.

566 MERS-CoV genomic RNA qRT-PCR. Mouse lungs were stored in RNAlater

967  (ThermokFisher) at -80°C until processed via homogenization in TRIzol {Invitrogen).

568 Total RNA was isolated using Direct-zol RNA MiniPrep kit (Zymo Research). Previously
569 published TagMan primers were synthesized by Integrated DNA Technologies (IDT) to
570 quantify MERS genomic RNA (targeting orfia. Forward: 5’-

571  GCACATCTGTGGTTCTCCTCTCT-3', Probe (6-FAM/ZEN/IBFQY): 5'-

572 TGCTCCAACAGTTACAC-3, Reverse: 5'-AAGCCCAGGCCCTACTATTAGC)Y . gRT-
573 PCR was performed using 100ng total RNA compared to an RNA standard curve using
574 TagMan Fast Virus 1-Step Master Mix {ThermoFisher} on a Quant Studio 3 {Applied
575 Biosystems).

576 nsp12 phylogenetic analysis and conservation modeling. Coronavirus RdRp

577 (nsp12) protein sequence alignments and phylogenetic trees were generated using
578 Geneious Tree Builder in Geneious Prime {(version 2020.0.5) and visualized using

579 Evolview {https://www.evolgenius.info/evolview/). Protein similarity scores were

580 calculated using Blosom62 matrix. The accession numbers used were : PDCoV

581 (KR265858), AIBV (NC_001451), HCoV-229E (JX503060), PEDV (NC_003436), MHV
582 (AY700211), HCoV-HKU1 (DQ415904), HCoV-NL6E3 (JX504050), HCOV-OC43

583 (AY903460), HKU5-1 (NC _009020), MERS-CoV (JX869059), HKU9-4 (EF065516),
584 2019-nCoV (MN996528), HKU3-1 (DQ022305), SHCO14 (KC881005), WIV1
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585 (KF367457), SARS-CoV (AY278741). Amino acid conservation scores of coronavirus
586 RdRp were generated using ConSurf Server (https://consurf.tau.ac.il/) using the protein
587 alignment described above and visualized on the SARS-CoV RdRp structure (PDB:
588 6NUR) in PyMol (version 1.8.6.0)20-52,

589  Statistical analysis. All statistical data analyses were performed in Graphpad Prism 8.
580  Statistical significance for each endpoint was determined with specific statistical tests.
591 For each test, a p-value <0.05 was considered significant. Specific tests are noted in

592  each figure legend.

593  Ethics regulation of laboratory animals. Efficacy studies were performed in animal
594 biosafety level 3 facilities at UNC Chapel Hill. All work was conducted under protocols
585 approved by the Institutional Animal Care and Use Committee at UNC Chapel Hill
596 (IACUC protocol #16-284) according to guidelines set by the Association for the

597 Assessment and Accreditation of Laboratory Animal Care and the U.S. Department of
588 Agriculture.
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Figure 1: NHC potently Inhibits MERS-CoV, SARS-CoV and newly emerging SARS-CoV-2
Replication. a, NHC antiviral activity and cylotoxicity in Calu3 cells infected with MERS-CoV. Calu3 cells
were infected in triplicate with MERS-CoV nanoluciferase (nLUC) at a multiplicity of infection (MOI) of
0.08 in the presence of a dose response of drug for 48 hours, afier which replication was measured
through quantitation of MERS-CoV—-expressed nLUC. Cytotoxicity was measured in similarly treated but
uninfected cultures via Celi-Titer-Glo assay. Data is combined from 3 independent experiments. b, NHC
antiviral activity and cytotoxicity in Vere cells infected with SARS-CoV-2. Vero cells were infected in
duplicate with SARS-CoV-2 clinical isolate virus at an MQI of 0.05 in the presence of a dose response of
drug for 48 hours, after which replication was measured through quantitation of cell viability by Cell-Titer-
Glo assay. Cytotoxicity was measured as in a. Data is combined from 2 independent experiments. ¢,
NHC inhibits MERS-CoV virus production and RNA synthesis in primary human lung epithelial cell
cultures (HAE). HAE cells were infected with MERS-CoV red fluorescent protein (RFP) at an MOl of 0.5 in
duplicate in the presence of NHC for 48 hours, after which apical washes were collected for virus titration.
gRT-PCR for MERS-CoV ORF1 and ORFN mRNA. Total RNA was isolated from cultures in ¢ for gRT-
PCR analysis. Representative data from three separate experiments with three different cell donors are
displayed. PFU, plaque-ferming units. d, NHC inhibits SARS-CoV virus production and RNA synthesis in
primary human lung epithelial cell cultures (HAE). Studies performed as in ¢ but with SARS-CoV green
flucrescent protein (GFP). Representative data from two separate experiments with two different cell
donors are displayed.
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Figure 2

Figure 2. Remdesivir resistance mutations in the highly conserved RNA-dependent RNA
polymerase increase susceptibility to NHC. a, Neighbor-joining trees created with representatives from
all four CoV genogroups showing the genetic similarity of CoV nsp12 {(RdRp) and CoV spike glycoprotein,
which mediates host tropism and entry into cells. Text color of the virus strain label corresponds to virus
host species on the left. The heatmap adjacent to each neighbor-joining tree depicts percent amine acid
identity (% A.A. similarity) against mouse hepatitis virus (MHV), SARS-CoV or MERS-CoV. b, Core
residues of the CoV RdRp are highly conserved ameng CoV. The variation encompassed in panel a was
modeled onto the RARp structure of the SARS-CoV RdRp. ¢, Amino acid sequence of CoV in panel a at
known resistance alleles to antiviral drug remdesivir (RDV). d, RDV resistant viruses are more susceptible
to NHC antiviral activity. Virus titer reduction assay across a dose response of NHC with recombinant
MHV bearing resistance mutations to RDV. Asterisks indicate statistically significant differences by Mann-
Whitney test.
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Figure 3: NHC is effective against multiple genetically distinct Bat-CoV. Top: Antiviral efficacy of
NHC in HAE cells against SARS-like (HKU3, SHC014, group 2b) and MERS-like (HKU5, group 2c) bat-
CoV. HAE celis were infected at an MOI of 0.5 in the presence of NHC in duplicate. After 48 hours, virus
praoduced was titrated via plaque assay. Each data point represents the titer per culture. Bottom: gRT-
PCR for CoV ORF1 and ORFN mRNA in total RNA from cultures in the top panel. Representative data
from two separate experiments with two different cell donors are displayed.
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Figure 4: NHC antiviral activity is associated with increased viral mutation rates. a, Both remdesivir
(RDV) and NHC reduce MERS-CoV infectious virus production in primary human HAE. Cultures were

infected with MERS-CoV red fluorescent protein (RFP) at an MOI of 0.5 in duplicate in the presence of

vehicle, RDV or NHC for 48 hours, after which apical washes were collected for virus titration. Data is
combined from two independent studies. b, A deep sequencing approach called Primer |ID to gain
accurate sequence data for single RNA genomes of MERS-CoV. ¢, The total error rate for MERS-CoV
RNA isolated from cultures in panel a as determined by Primer ID. Error rate values are # mutations per
10,000 bases. Asterisks indicate significant differences as compared to untreated by 2-way ANOVA with
a Dunnett's multiple comparison test. d, description of potential NHC mutational spectra on both positive
and negative sense viral RNA. e, Nucleotide transitions adenine (A) to guanine (G) and uridine (U) to
cytosine (C) transitions are enriched in MERS-CoV genomic RNA in an NHC dose dependent manner.
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685
©686  Figure 5: Prophylactic and Therapeutic EIDD-2801 reduces SARS-CoV replication and

687  pathogenesis. Equivalent numbers of 25-29 week old male and female C57BL/6 mice were administered
688  vehicle (10% PEG, 2.5% Cremophor RH40 in water) or NHC prodrug EIDD-2801 beginning at -2hr, +12,
689  +24 or +48hr post infection and every 12hr thereafter by oral gavage (n = 10/greup). Mice were
690 intranasally infected with 1E+04 PFU mouse-adapted SARS-CoV MA15 strain. a, Percent starting weight.
691 Asterisks indicate differences by two-way ANOVA with Tukey's multiple comparison test. b, Lung
692 hemorrhage in mice from panel a scored an a scale of 0-4 where 0 is a normal pink healthy lung and 4 is
693 a diffusely discolored dark red lung. €, Virus lung fiter in mice from panel a as determined by plague
694 assay. Asterisks in both panel b and ¢ indicate differences by one-way ANOVA with a Dunnett's multiple
695 comparison test. d, Puimonary function by whole bedy plethysmography was performed daily on five
696 animals per group. Asterisks indicate differences by two-way ANOVA with a Dunnett's multiple
697 comparison test. e, Therapeutic EIDD-2801 reduces acute lung injury (ALI). The histological features of
698 ALl were blindly scered using the Amencan Thoracic Society Lung Injury Scoring system and a Diffuse
699  Alveolar Damage Scoring System. Three randomly chosen high power (60X) fields of diseased lung were
700 assessed per mouse. The numbers of mice scored per group: Vehicle N=7,-2hrN =9, +12hr N= 8,
701 +24hr N = 10, +48hr N = 8. Asterisks indicate statistical significance by Kruskal-Wallis with a Dunn’s
702  multiple comparison test. For all panels, the boxes encompass the 25th to 75th percentile, the line is at
::,'83 the median, while the whiskers represent the range.
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Figure 6: Prophylactic and therapeutic EIDD-2801 reduces MERS-CoV replication and
pathogenesis coincident with increased viral mutation rates. Equivalent numbers of 10-14 week old
male and female C57BL/6 hDPP4 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in
water) or NHC prodrug EIDD-2801 beginning at -2hr, +12, +24 or +48hr post infection and every 12hr
thereafter by oral gavage (n = 10/group). Mice were intranasally infected with 5E+04 PFU mouse-adapted
MERS-CaoV M35C4 strain. a, Percent starting weight. Asterisks indicate differences by two-way ANOVA
with Tukey's multiple comparison test. b, Lung hemorrhage in mice from panel a scored on a scale of 0-4
where 0 is a normal pink healthy lung and 4 is a diffusely discolored dark red lung. ¢, Virus lung titer in
mice from panel a as determined by plaque assay. Asterisks in both pane! b and ¢ indicate differences by
Kruskal-Wallis with Dunn's multiple comparison test. d, MERS-CoV genomic RNA in lung tissue by gRT-
PCR. Asterisks indicate differences by one-way ANOVA with a Dunnett's multiple comparison test. e,
Pulmonary function by whole body plethysmography was performed daily on four animals per group.
Asterisks indicate differences by two-way ANOVA with Tukey's multiple comparison test. f, Workflow to
measure mutation rate in MERS-CoV RNA and host transcript 1I5G15 by Primer ID in mouse lung tissue.
g. Number of template consensus sequences for MERS-CoV nsp10 and ISG15. h, Total error rate in
MERS-CoV nsp10 and ISG15. i, The cytosine to uridine transition rate in MERS-CoV nsp10 and ISG15.
In panels g-i, asterisks indicate differences by two-way ANCVA with Tukey's multiple comparison test. j,
Codon change frequency in MERS3-CeoV nsp10. Asterisks indicate differences on Kruskal-Wallis with
Dunn's multiple comparison test.
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727 Supplementary Figure 1: Assessment of cytotoxicity of NHC in primary human epithelial cell

728 cultures by qRT-PCR. Companion figure to Figure 1c and d. Primary human epithelial cell cultures were
729 exposed to positive control 1uM staurosporine or a dose response of NHC for 48hr. Cytotoxicity was

;%9 assessed by qRT-PCR for cell death factor gene expression.
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736 Supplementary Figure 2: High conservation of RdRp functional domains for SARS-CoV-2.

T3l Companion figure to Figure 2a. Multiple sequence alignment of the RNA dependent RNA polymerase
738 (RdRp) from viruses in the dendregram in Figure 2a showing high conservation in the RdRp structural
739  motifs A-G.
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Supplementary Figure 3: Prophylactic EIDD-2801 reduces SAR3-CoV replication and
pathogenesis. Companion figure to Figure 5. Equivalent numbers of 20 week old male and female
C57BL/6 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in water) or NHC prodrug
EIDD-2801 beginning at 2hr prior to infection and every 12hr thereafter by oral gavage (n = 10/group).
Mice were intranasally infected with 1E+04 PFU mouse-adapted SARS-CoV MA15 strain. a, Percent
starting weight. Asterisks indicate differences by two-way ANOVA with Dunnett's multiple comparison
test. b, Lung hemorrhage in mice from panel a scored on a scale of 0-4 where 0 is a normal pink healthy
lung and 4 is a diffusely discolored dark red lung. ¢, Virus lung titer in mice from panel a as determined by
plaque assay. Asterisks in both panel b and ¢ indicate differences by Kruskal-Wallis with a Dunn’s
multiple comparison test.
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Supplementary Figure 4: Prophylactic EIDD-2801 reduces MERS-CoV replication and
pathogenesis. Companion figure to Figure 6. Equivalent numbers of 10-14 week old male and female
CS57BL/6 hDPP4 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in water) or NHC
prodrug EIDD-2801 beginning 2hr prior to infection every 12hr thereafter by oral gavage (n = 10/group).
Mice were intranasally infected with S5E+04 PFU mouse-adapted MERS-CoV M35C4 strain. a, Percent
starting weight. Asterisks indicate differences by two-way ANOVA with Dunnett's multiple comparison
test. b, Lung hemorrhage in mice from panel a scored on a scale of 0-4 where 0 is a normal pink healthy
lung and 4 is a diffusely discolored dark red lung. ¢, Virus lung titer in mice from panel a as determined by
plague assay. Asterisks in bath panel b and ¢ indicate differences by Kruskal-Wallis with Dunn’s multiple
comparison test.
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Supplementary Table 1. Real-time PCR primer/probe sets for indicators of celluiar
apoptosis/toxicity

Primar/Probe Target Assay Reference Number*
Bax H=00180260 m1
Bad Hs00188930_m1
Bel2Li1 HsQGT08019_s1
Bel2 Hs00E08023_m1
Mel Hs01050896_m1
Tradd HsO0801085_g1
Fas Hs00236330_m1
Tank Hs00370305_m1
188 4352830E
GAPD™ 4352934E

*Validated assays available from Life Technologies

** The housekeeping gene hGAPDH was used for normalization of real-time results.
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Supplementary Table 2. Primer used for MiSeq library prep and sequencing.

Primer

§-¥

Comment

41R_PID11

GTGACTGGAGTTICAGACGTGTGUTCTTCCGATCTNNNNNNNNNNNG
AGTATGACCTTCCTGTTGCTTICT

cDNA primer, Targeting
20331-20350 on the

reference genome,

nspld_PID11

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNG
AGTCCTAAAGACGACATCAGTGG

cBNA primer. Targeting
13488-135(07 on the

rafarence gengma,

nspl2_PID1Y

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNG
AGTATAGCCAAMGACACARACCE

cONA primer, Targeting
15083-16002 on the
referance genome.

nspl4 PIDT1

GTGACTGGAGTTCAGACGTGTGCTCTICCGATCTNMNNNNNNNNNNG
AGTGAACATCGACAAAGAAAGGG

cDNA primer. Targeting
18715-18734 on the

reference genome.

fita_FID1t

GTGACTGGAGTTCAGACGTETGCTUTTCUGATCTNNNNNNNNNNNG
AGTTTCAGCCACTCCTTTATCCC

cDNA primer. Targeling mice
IFIT3 mRNA.

isq15_PI011

GTGACTGGAGTICAGACGTGTGCTOTTCCGATCTNNNNNNNNNNNG
AGTGGGGCTTTAGGCCATACTC

cONA primer. Targeting mice
I3G15 mRNA.

41F_AD

GCCTCCUTCGCGCUATCAGAGATGTGTATAAGAGACAGNNNNGTTA
CAAGTTCGTCCTTTGG

17 round PCR forward primer.
Targeting 19512-19831 on

the reference genome

nspid AD

GCCTCCCTCGLGCCATCAGAGATGTGTATAAGAGACAGNNNNTGET
CAGGTGCTAAGCGAMT

17 round PCR forward prmer.
Targelng 12983-13002 an

the refersnce genome

nspiz_AD

GCCTCCCTCGCGUCATCAGAGATGTGTATAAGAGACAGNNNNATAG
GCTTCGATGTTGAGGG

1* raund PCR forward primer.
Targeting 15388-15407 on
the reference genome

nspid4 AD

GCCTCCCTCGCGCCATUAGAGATGTGTATAAGAGACAGNNNNATTG
CAAGCTGGTTCTAACA

19 round PCR forward pamer.
Targeting 18280-18279 op
tha reference genome

ift3_AD

GCCTCCCTCGCGOCATCAGAGATGTGTATAAGAGACAGNNNNCGAT
CCACAGTGAACAACAG

isgts_AD

1% round PCR forward primer.
Targeting mics IFIT3 mRNA.

GCCTCCCTCGCGOCATCAGAGATGTGTATAAGAGACAGNNNNTGG
GACCTAAAGGTGAAGATG

17 round PCR forward primer
Targeting mice ISG15 mRNA.

Adapler R

GTGACTGGAGTTCAGACGTGTGCTS

1% raund PCR reverse primer

Universal
Adapter

AATGATACGGCGACCACCGAGATCTACACGCCTCCCTCGLGCLATC
AGAGATGTG

2" round POR forward primer
with lllumina adapter

SAgUance

Indexed
Adapter

CAAGCAGAAGALGGUATACGAGATNNNNNNGTGACTGGAGTTCAG
ACGTGTGCTC

2" round PCA reverse pnmar
with lllumine adapter
seguence and indices
{NNNNNNN}

Old Nexlera

GCCTCCOTCGLGCCATCAGAGATGTGTATAAGAGACAG

Custam|zed sequancing
premer

765
766
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<lkd2@cdc.gov>;

Peterson, Jeff (CDC/NIOSH/NPPTL/CVSDB) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=569268bddc8643ebB83a83c354fa50b9b-Peterson, J
<jap3@cdc.gov>;

Dowell, Chad (CDC/NIOSH/OD) fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=d0ccf610a94848f29ce046698e303f4c-Dowell, Cha
<crd7@cdc.gov>;

D'Alessandro, Maryann M. (CDC/NIOSH/NPPTL) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=84ec0645836a4770bbbf656fdfa9004b-D'Alessandr
<bpj5@cdc.gov>;

Milier, Colleen S. (CDC/NIOSH/NPPTL/CVSDB) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0478562a1b5546f7b3e537a5061a70c4-colleen.mil
<hkué@cdc.gov>;

Pallansch, Mark A. (CDC/DDID/NCIRD/DVD) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8d2c7466ca6241e48908e1c1B0b578de-Pallansch,
<mapl@cdc.gov>;

Gerber, Susan I. (CDC/DDID/NCIRD/DVD) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1034b18c4ae343abBaf000%bc19a1658-susan.gerbe
<bhxl@cdc.gov>;
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Biggins, Julia (MIL) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=625fa57e2c8b493c91d71f6467d9b445-Julia.Biggi
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Marston, Hilary (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=93be476c17024bbcbc5b44add01fe6a8-hilary.mars
<hilary.marston@nih.gov>;

Bozick, Brooke (NIH/OD) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=72c0cf7102a846ec90547cbfffaBIb7e-brooke.bozi
<brooke.bozick@nih.gov>;

<kimberly.taylor3@nih.gov>;

Sciotti, Rick {NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=d7c5821955c94de0b97cabf651f4187b-rick,sciott
<rick.sciotti@nih.gov>;

Beanan, Maureen (NIH/NIAID) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=665d613583c44af8984 1cf5f74f415f1-maureen.bea
<beananm@mail.nih.gov>;

Patel, Anita (CDC/DDID/NCIRD/OD) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1281344f1dab4bd28aff1cf48cc25420-Patel, Anit
<bopl@cdec.gov>;

Mair, Michael (FDA/OC) fo=Exchangelabs/ou=Exchange Administrative Group
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mailto:crd7@cdc.gov
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(FYDIBOHF23SPDLT)/cn=Recipients/cn=f3e2b23223bc4alabecf698a4122f6c3-michael. mai
<Michael.Mair@fda.hhs.gov>;

Measer, Gregory (FDA/OC) (CTR) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=abb7e5f1b1664debaBe7ccacallc59aa-gregory.mea
<Gregory.Measer@fda.hhs.gov>;

Carroll, Darin (CDC/DDID/NCEZID/OD) fo=ExchangelLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=99fb669755014577bb022ab840672724-Carroll, Da
<zuzd4@cdc.gov>;

Kuhnert-Tallman, Wendi (CDC/DDID/OD) fo=Exchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF23SPDLT)/cn=Recipients/cn=25762b0bdeac4d 30856ed335¢c2a37a24-Kuhnert, We
<wdkl@cdc.gov>;

Osorio, Manuel (FDA/CBER) /o=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=b9fBB590884f4ec293205f43f176ace3-manuel.osor
<Manuel.Osorio@fda.hhs.gov>;

Florence, Clint (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=80d7c31heaae49fbba76a86eb7302276-clint.flore
<clint. ﬂorence@nih.gov>-

{b-\ = P

Honey, Knsten (0S/105) fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6b08fB8363434198935a04553e608792-Haney, Kris
<Kristen.Honey@hhs.gov>;

Eloff, Benjamin (FDA/CDRH) /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT}/cn=Recipients/cn=d2485b031b3a422db14ba70fe09d4f7c-benjamin.el
<Benjamin.Eloff@fda.hhs.gov>;
Jrm i b
diAey >;
Tous, Guillermo (OS,’ASPR{BARDA} (CTR) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2669decf2 15f4efb8cb666372090fc34-Gulliermo,
<Guillermo.Tous@hhs.gov>;

Appler, Jessica (OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=427afeb137394e3087b770779847904c-Appler, Jes
<Jessica.Appler@hhs.gov>;

Weinbaum, Cindy (CDC/DDID/NCIRD/ISD) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f65eb8eb7828477eBch36688456cb313-Weinbaum, C
<chw4@cdc.gov>;

Davenport, Matthew (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6333bd5cba52431aaB419f28f3ecb1da-Davenport,
<Matthew.Davenport@hhs.gov>;

Ulbrandt, Nancy (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a022f60409a54188ba8b98d3f9d93041-nancy.ulbra
<nancy.ulbrandt@nih.gov>;

Evenhaugen, Stuart (OS/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=096da4304b244b589¢170a5b84fbbat0-Evenhaugen,
<Stuart.Evenhaugen@hhs.gov>;

L TRy I

Bentley, Lisa Marie (OS/ASPR/SIIM) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=ab7f0b834%ab42359d0e9e757f617a0a-Bentlay, Li
<LlisaMarie.Bentley@hhs.gov>;
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Loiseau, Jacqueline (OS/ASPR/BARDA) (CTR) /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8130851ded6f41cf8ced62911b1051f5-Loiseau, Ja
<Jacqueline.Loiseau@hhs.gov>;

Andrews, Sean (OS/ASPR/EMMQ) /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=userc7185523 <Sean.Andrews@hhs.gov>;

L Ty &

Torrens, Luis (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF23SPDLT)/cn=Recipients/cn=fe57fa9b36594eaaBdal56635d576ead-Torrens, Lu
<Luis.Torrens@hhs.gov>;

Deckhut, Alison (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=4624121ec2c34e62b9823058%a2457ec-alison.deck
<augustine@niaid.nih.gov>;

Breen, Joseph (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b2775f60f7eb4fb9a77000a0ac66eBed-joseph.bree
<jbreen@niaid.nih.gov>;
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mailto:Sean.Andrews@hhs.gov
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Flowers, Artensie (OS/ASPR/EMMO) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0a55a86b0a484e1899af59c110adc045-Flowers, Ar
<Artensie.Flowers@hhs.gov>;

Ramirez, Gabriela (OS/ASPR/EMMO) /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2fa55b8d9369459¢c91a5cdB8408310af4-Ramirez-Leo
<Gabriela.Ramirez@hhs.gov>;

Lee, Sherline (OS/ASPR/EMMO) fo=ExchangeLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=51923406df8e4abB8901ccaal¢beddc21-Lee, Sherli
<Sherline.Lee@hhs.gov>;

Parkinson, Elizabeth (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c7dB8ca392682499cbbb86bea2dab&ba3-Parkinson,
<Elizabeth.Parkinson@hhs.gov>;

Marks, Lucia (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3b4b0eelfecd4al4badc0fB8b6d694161-Marks, Luic
<Lucia.Marks@hhs.gov>;

Staley, Michael (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=65b5c104eac0406cBa5e44315d88d35b-Staley, Mic
<Michael.Staley@hhs.gov>;

Miron, Claudia (OS/ASPR/EMMQ) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5673a%9d4c1c0b4bb1bde7d981fecb4bc6-Miron, Clau
<Claudia.Miron@hhs.gov>;

White, Catalina (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9ca5d04357494dc6b5119a29da5eeabb-White, Cata
<Catalina. White@hhs.gov>;

Mittar, Dev (OS/ASPR/BARDA) (CTR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5c5fb5303b104a2181a6091123197f4c-Mittar, Dev
<Dev.Mittar@hhs.gov>;

Howell, David (OS/ASPR/SPPR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b005ab75d4234af08485940cfc761d7f-David Howel
<David.Howell@hhs.gov>;
TRV &)

<Michelle.holko@pif.gov>;

Vaught, Andrea (OS/ASPR/BARDA) (CTR) fo=ExchangelLabsfou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=22132fb08ef6407abSfa3c698000ad44-Vaught, And
<Andrea.Vaught@hhs.gov>;

ey B;
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Ezernack, Paige (OS/ASPR/SPPR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0174777a449342bb811d7eefb0aS2eec-Rogers, Pai
<Paige.Ezernack@hhs.gov>;

Hamel, Joseph {(OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF23SPDLT)/cn=Recipients/cn=96d2c1602dfa45e5a5e21452a098b96d-Hamel, Jose
<Joseph.Hamel@hhs.gov>;

Lombardini, Eric (0S/ASPR/IO <Eric.Lombardini@hhs.gov>;

Leary, Adam (OS/ASPR/SPPR) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=54ddcbd114dd4421a16c04e3b51e2ffe-Leary, Adam
<Adam.Leary@hhs.gov>;

<R\ >

Clay, Matt (OS/ASPR/SIIM) (CTR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7137fe008b3143fc95¢219¢276b771c3-Clay, Matt
<Matt.Clay@hhs.gov>;

<keith.bayha@associates.hq.dhs.gov>;

Silverman, Matthew (FDA/ORA) /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7777fdB82f752499d96b8a1ccfc956d63-matthew.sil
<Matthew.Silverman@fda.hhs.gov>;

<Jtvien ;

Regan, Patrick M (FDA/ORA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=19c9d2bba51a4464a9cfc630eal 72 35a-patrick.reg
<Patrick.Regan@fda.hhs.gov>;

<michael.staley@cdc.hhs.gov>;

Cioce, Vittoria (O5/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0dae3ac2270b46clald6184ae3ecfBef-Cioce, Vitt
<Vittoria.Cioce@hhs.gov>;

Lee, Sherline (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=eB2ce985a194485ca2e8275a64200cBc-Lee, Sherli
<sil4@cdc.gov>;
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Parkinson, Elizabeth (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=539e7003ce2f48d4b50596fafbee5dd6-elizabeth.p
<xkll@cdc.gov>;

Marks, Lucia K. (CDC/DDPHSIS/CPR/DSLR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f61dca3ab72643bdBad257534c8f68de-lucia.marks
<bjy8@cdc.gov>;

Staley, Michael F. (CDC/DDPHSIS/CPR/DSLR) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=hb256249bdd 1845f88db8422cb103c1dd-Staley, Mic
<alu8@cdc.gov>;

Torosian, Stephen (FDA/ORA) /o=ExchangelLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=a5aee42d85f5413ealc7ab0ed9975e47-stephen.tor
<Stephen.Torosian@fda.hhs.gov>;

Bader, Judith (NIH/NCI) [V] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c58d%a481dbe4e8db7e13af554c53baf-judith.bade
<jbader@mail.nih.gov>;

Asher, Jason (OS/ASPR/SIIM) (CTR) fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=72930e15a70d47b%ab4ef286622321a9-Asher, Jaso
<Jason.Asher@hhs.gov>;

Durham, David (OS/ASPR/SIIM) (CTR) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8bec%ee7bda24965bdfd68806c2 7f443-Durham, Dav
<David.Durham@hhs.gov>;

Burney, Tabinda (OS/ASPR/OEM) (CTR <Tabinda.Burney@hhs.gov>;

Singer, Lawrence (OS/ASPR/BARDA) (CTR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6702d0fbc7a14b9ab527160fafbed 25b-Singer, Law
<Lawrence.Singer@hhs.gov>;

Peavy, Rosha (OS/ASPR/MFHC) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=4de(28386ca54eb08bc5f4a689e65b40-Peavy, Star
<Starling.Peavy@hhs.gov>;

Volkow, Nora (NIH/NIDA) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=c2b42d2f391c4cff9ad915e2c3ef0d52-nora.volkow
<nvolkow@nida.nih.gov>;

{iisrmn B

Sazonova, Irina (NIH/NIDA) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e41490e06f9147db9f004c3961117366-irina.sazon
<irina.sazonova@nih.gov>;
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Mu, Lillian (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=403f522d15e840e2b54be7bab4a7963a-Mu, Lillian
<Lillian.Mu@hhs.gov>;

<=i'iﬂ'u"f-§'\ ¢
i vemn P;

- TR T=n ?-‘;
ey Fi

£ TS b‘;

L=< [T YT =
dravien |

(RARY |;

Hogdahl, Thomas (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0de160def4fc471690584c28f3207105-Hogdahl, Th
<Thomas.Hogdahl@hhs.gov>;

Harvath, Liana (OS/ASPR) (CTR <Liana.Harvath@hhs.gov>;
Gautreau, Marc (HHS/ASPR) (CTR <Marc.Gautreau@hhs.gov>;
Jubelt, Lindsay (HHS/ASPR <Lindsay.Jubelt@hhs.gov>;
08 CIP (HHS/0S) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=userf2cedc?d <CIP@hhs.gov>;

Dicarlo-Cohen, Andrea (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF23SPDLT)/cn=Recipients/cn=0492993bf6c54cf38b145e0d3ealc83d-andrea.dica
<cohena@niaid.nih.gov>;
Sheoran, Anita (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=dabcla6c9al04d56873c379aBed444f9a-anita.sheor
<anita.sheoran@nih.gov>;

Nguyen, Tam (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7e%cdb5acal64b5bb84b4baca30580c1-tam.nguyen.
<tam.nguyen@nih.gov>;
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Bryant, Paula (NIH/NIAID) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=b4fe56a126fc4da2a4a187dece3928e2-paula.bryan
<paula.bryant@nih.gov>;

Cassatt, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=bdfdcffa37014f1496f7ea992a8Bfeb5-david.cassa
<cassattd@niaid.nih.gov>;

Zeituni, Erin (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=38fffebaBcB894c8d8d6b1a30962c37e0-erin.zeitun
<erin.zeituni@nih.gov>;

Kincaid, Randall (NIH/NIAID) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=56bd578f55b14a99aa65d9%cdc924ad40-randall.kin
<randall.kincaid@nih.gov>;

Higgs, Elizabeth (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ce3e542539154ce59df4bedbc874 1ebf-elizabeth.h
<ehiggs@niaid.nih.gov>;

Leitner, Wolfgang (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=fcf3al169aef4237aeb3e3af763402a0-wolfgang.le
<wleitner@niaid.nih.gov>;

Brown, Liliana (NIH/NIAID) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=caaB9eb2 7ad34bd 1804c33f255b9abfa-liliana.bro
<liliana.brown@nih.gov>;

Krafft, Amy (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=ce60972f7f1c4f36b96e257e083505c0-amy.krafft.
<kraffta@niaid.nih.gov>;

Macchiarini, Francesca (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7ch(8953e39e47ff9555845f2e5315f6-francesca.m
<FMACCHIARINI@niaid.nih.gov>;

Salomon, Rachelle (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=feBa95e662334126adBfdc7f73015c11-rachelle.sa
<salomonra@niaid.nih.gov>;

Rios, Carmen (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=556cbbb38c324d34945650404ba0f01b-carmen.rios
<carmen.rios@nih.gov>;

Roberts, Chris (NIH/NIAID) [E] /fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8d9dd6943ef94eab9c11b4d07aa4f5e5-chris.rober
<paul.roberts@nih.gov>;

Broughton, Robin (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f1e912ccd23b4bB819920e0d8244622f0-robin.broug
<robin.broughton@nih.gov>;

Hollingswaorth, Brynn (NIH/OD) [E] fo=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=ba510b0d5225457799a428d9f5f3d631-brynn.holli
<brynn.hollingsworth@nih,gov>;

Davis, Mindy (NIH/NIAID) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=16e00c229bfa4c329bb3349ef620deed-mindy.davis
<mindy.davis@nih.gov>;

Sanz, Patrick (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e228b0d4e8964cd88f99a2128b969f80-patrick.san
<patrick.sanz@nih.gov>;

Schiltz, Helen (NIH/NIAID) [E] fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=83%f2008d8dd04f5ea7695f37929f6df7-helen.schil
<hschiltz@niaid.nih.gov>;

Harris, Ray (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=844dc42ac75adaecablad4433681626737-ray.harris.
<raymond.harris@nih.gov>;

Coburn, James (FDA/OC) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=59d3ebcaece644b2acecf0c2b861F228-james.cobur
<James.Coburn@fda.hhs.gov>;

Lane, Cliff (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=11a174ee688e426392d98ba%d5e1945-cliff.lane.
<clane@niaid.nih.gov>;

Spinelli, Beth (NIH/NIAID) [E] fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9273726351264b45817f2635a385c8a2-beth.spinel
<spinallb@niaid.nih.gov>;

Spiro, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a7c5alfe05314a58ae927cdbba519660-david.spiro
<david.spiro@nih.gov>;
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Taliaferro, Lanyn (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b588baa80d1b4b46b99ea269fcaa2668-lanyn.talia
<lanyn.taliaferro@nih.gov>;

Guina, Tina (NIH/NIAID) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=95bce007be3a45498b5630b0f8b47f6c-tina.guina.
<tina.guina@nih.gov>;

Vedamony, Merriline (NIH/NIAID) [E] /fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=72050d47b5394624a64b656b1430f148-merriline.v
<merriline.satyamitra@nih.gov>;

Davey, Richard (NIH/NIAID) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=967b9cf65222492fb885fc8730daal4e-richard.dav
<rdavey@niaid.nih.gov>;

Dowling, William (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=798b28a445d245b081315f5026c635%4-william.dow
<william.dowling@nih.gov>;

Klein, Harvey (NIH/CC/DTM) [V] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=dBaal74147774777909d41d28e661857-harvey klei
<hklein@cc.nih.gov>;

Spriggs, Shardell (NIH/NINDS) [E] /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a879f24c24f643ecb07ealf855eb1234-shardell.sp
<shardell.spriggs@nih.gov>;

Nuzum, Ed (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e1244747253d4b3f875a80b7d0a2e25a-ed. nuzum.ni
<enuzum@niaid.nih.gov>;

Jett, David (NIH/NINDS) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=22aa18aa502847ff9dd1bf14c3388%a-david.jett.
<jettd@ninds.nih.gov>;

Yeung, David (NIH/NINDS) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=32dfdald081c4f26a3fa9a0842a8f3a0-dave.yeung.
<yeungd@ninds.nih.gov>;

Eakin, Ann (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=2450d7bc6fdb4002830e6e27b34841ce-ann.eakin.n
<ann.eakin@nih.gov>;

O'Connor, Thomas (FDA/CDER) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=bbb%aee5b1d14df3bf383b3758477728-thomas.o'co
<Thomas.Oconnor@fda.hhs.gov>;

Daniel Harris <Daniel.Harris@fda.hhs.gov>;

Cho, David S (CBER) (FDA/CBER) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=d79853f418ac488c9cd10b70d 1e2b0f1-david.cho.f
<David.Cho@fda.hhs.gov>;

Hu-Primmer, Jean (FDA/OC) fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=fffdd16ded0040848b2737e741639ad5-jean.huprim <Jean,Hu-
Primmer@fda.hhs.gov>;

Lee, Sau (FDA/CDER) /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c39fca9df5f449928b28cdb7b152c292-sau.lee.fda
<Sau.Lee@fda.hhs.gov>;

Scott, Dorothy (FDA/CBER) /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=%a4d7d954e444d359cf7af473cebcdac-dorothy.sco
<Dorothy.Scott@fda.bhs.gov>;

Schwartz, Suzanne (FDA/CDRH) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3bce62c458594calbl 5ecc04fe792094-suzanne.sch
<Suzanne.Schwartz@fda.hhs.gov>;

Graitcer, Samuel B. (COC/DDID/NCIRD/1SD) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=763bb4af9795494cb02f9686ed2a8233-samuel.grai
<igcb@cdc.gov>;
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Selimovic, Seila (NIH/NIBIB) [E] fo=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3734401ea59%e4ae08c18f4f2 1cbdbBd2-seila.selim
<seila.selimovic@nih.gov>;

Gordon, Jennifer (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7213e458ad5c4b3e9341e4ff27e640b5-jennifer.go
<jennifer.gordon2@nih.gov>;

Stemmy, Erik (NIH/NIAID) [E] /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2ca683d192be4955bccd24b134a31b6b-erik.stemmy
<erik.stemmy@nih.gov>;

Stoughton, Daniel (NIH/NIAID) [E] fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=649aa75¢91dc4824938df63c66e50158-dan.stought
<daniel.stoughton@nih.gov>;

‘i RARY L

MacGill, Tracy (FDA/OC) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ffc23a63be5b4f60b6bc5ce0348abfbd-tracy.macgi
<Tracy.MacGill@fda.hhs.gov>;

Pickett, Thames (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=223b3a2eafe4401f9%eedecbeB42cSael-thames.pick
<pickettte@niaid.nih.gov>;

<mark.williams4@nih.gov>;

Ross, Jennifer (FDA/OC) /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2ada587242c5413fb98920118f61da19-jennifer.ro
<Jennifer.Ross@fda.hhs.gov>;

Greene, Carolyn M. (CDC/DDID/NCIRD/ID) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3df2222252ea468f81a70f6124cec7f1-carolyn.gre
<cqgé@cde.gov>;

Dunsmare, Sarah (NIH/NIGMS) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF235PDLT)/cn=Recipients/cn=95b386cb524443e7810d6e373f3932df-sarah.dunsm
<dunsmores@nigms.nih.gov>;

Sico, Colleen {NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group
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<colleen.sico@nih.gov>;
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<lauren.Walsh@hhs.gov>;

Hannah, Jennifer (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=usereB73262b <Jennifer.Hannah@hhs.gov>;
O'rourke, Anna (OS5/ASPR/BARDA) (CTR) Anna.Q'rourke@hhs.gov </o=Exchangelabs/ou=Exchange
Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=1b485d31924b40269cB95ec4ef27027c-
O'rourke, A>;

b TR I

Kim, Sonnie (NIH/NIAID) [E] fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=10ee3095a(704761980alcbac7d6cffo-sonnie.kim.
<sonnie.kim@nih.gov>;

<meliss.harvey@hhs.gov>;

Leissa, Brad G (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=daaB724f45c646ec966a29dcSb038647-brad.leissa
<Brad.Leissa@fda.hhs.gov>;

Beigel, John (NIH) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=45af28983cfa4300b0217b591151861c-john.beigel
<jbeigel@niaid.nih.gov>;

Lavrich, Carol {OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=fc786f57328f492cb428e640abee4120-Lavich, Car
<Carol.Lavrich@hhs.gov>;

<y 1;

s Iy I;

<Julio.gin@hhs.gov>;

<Stuart.evanhaugen@hhs.gov>;

<[ty k;

Nambiar, Sumathi (FDA/CDER) fo=Exchangelabsfou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b80aa26844e7/4cee96dffb42cfb5b648-sumathi.nam
<Sumathi.Nambiar@fda.hhs.gov>;

Craig, Michael R. (CDC/DDID/NCEZID/DHQP) fo=ExchangeLabs/ou=Exchange Administrative Group
{FYDIBOHF23SPDLT)/cn=Recipients/cn=6%fc1c441el14adab2ab338abba%afa5-Craig, Mich
<bez7@cdc.gov>;

Cash, Amanda (HHS/ASPE) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=53a10ff3258848c1b06b5cbcd304959b-Cash, Amand
<Amanda.Cash@hhs.gov>;

Jessup, Amber (HHS/ASPE) fo=Exchangelabs/ou=Exchange Administrative Group
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(OS/ASPR/SPPR); Cliffer, Kennath (OS/ASPR/SPPR); Post, Diane (NIH/NIAID) [E]; Shabman, Reed
(NIH/NIAID) [E]; Uyeki, Timothy M. (CDC/DDID/NCIRD/ID); Gin, Julia (OS/ASPR/SPPR); Delaney, Lisa
(CDC/NIOSH/OD}); Peterson, Jeff (CDC/NIOSH/NPPTL/CVSDB); Dowell, Chad (CDC/NIOSH/OD);
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Anita (CDC/DDID/NCIRD/CD); Mair, Michael (FDA/OC); Measer, Gregory (FDA/OC) (CTR); Carroll, Darin
{CDC/DDID/NCEZID/ODY; Kuhnert-Tallman, Wendi ;CDC{DDID{OD}; Oscrio, Manuel {FDA/CBER);
Florence, Clint {NIH/NIAID) [E]; [( b\ &N Honey, Kristen {O5/10S); Eloff,

Benjamin (FDA/CDRH); [fi v/ (5)(6) Tous, Guillermo
{OS/ASPR/BARDA) (CTR); Appler, Jessica (O5/ASPR/IU); Weinbaum, Cindy DID/NCIRD/ISD);
Davenport, Matthew (OS/ASPR/BARDA); Ulbrandt, Nancy (NIH/NIAID) [E]; Evenhaugen, Stuart
(OS/ASPR/SPPR);liin iy |Bentley, Lisa Marie {OS/ASPR/SIIM) (CTR);

R = |} PR | Loiseal,
Jacqueline (OS/ASPR/BARDA) (CTR); Andrews, Sean (OS/ASPR/EMMO); |/ emn |
Torrens, Luis (OS/ASPR/EMMO); Deckhut, Alison {NIH/NIAID) [E]; Breen, Joseph (NIH/NIAID) [E];
Flowers, Artensie (OS/ASPR/EMMOQ); Ramirez, Gabriela (OS/ASPR/EMMO); Lee, Sherline
{OS/ASPR/EMMO); Parkinson, Elizabeth (OS/ASPR/EMMQ); Marks, Lucia (OS}’ASPR;’ EMMQ); Staley,
Michael (OS/ASPR/EMMO); Miron, Claudia (OS/ASPR/EMMOY); Whi in PR/EMMO); Mittar,
Dev (OS/ASPR/BARDA) (CTR); Howell, David (OSIASPR!SF'PR)J( h\(R) |
Michelle.halko@pif.gov; Vaught, Andrea (OS/ASPR/BARDA) (CTR):[(b1(6) |
[(hyiay | Ezernack, Paige (OS/ASPR/SPPR); Hamel, Joseph (OS/ASPR/IO);
Lombardini, Eric (OS/ASPR/IO; Leary, Adam (OS/ASPR/SPPR); i h /R | Clay, Matt
{OS/ASPR/SIIM) (CTR); keith.bayha@associates.hq.dhs.gov; Silverman, Matthew (FDA/ORA);

[fhyiay == Regan, Patrick M (FDA/ORA); michael.staley@cdc.hhs.gov; Cioce, Vittoria
{OS/ASPR/BARDA) (CTR); Lee, Sherline (ASPR/SNS); Parkinson, Elizabeth (ASPR/SNS); Marks, Lucia K.
{CDC/DDPHSIS/CPR/DSLR); Staley, Michael F. {(CDC/DDPHSIS/CPR/DSLR); Torosian, Stephen
{FDA/ORA); Bader, Judith (NIH/NCT) [V]; Asher, Jason (OS/ASPR/SIIM) (CTR); Durham, David
{OS/ASPR/SIIM) (CTR); Burney, Tabinda (OS/ASPR/OEM) (CTR; Singer, Lawrence (OS!ASPRJBARDA)
{CTR); Peavy, Rosha (OS/ASPR/MFHC); Volkow, Nora (NIH/NIDA) [E]; [o— i~

Sazonova, Irina (NIH/NIDA) [E]; ey | 4 Y I
iy Mu, Lillian (OS/ASPR/BARDA) (CTR).L = ]
[(hyvas Kb ARY |

i. b 22N |
[faviey, |Hogdahl, Thomas (OS/ASPR/BARDA) (CTR); Harvath, Liana

{OS/ASPR) (CTR; Gautreau, Marc (HHS/ASPR) (CTR; Jubeit, Lindsay (HHS/ASPR; Q5 CIP {HHS/05);
Dicarlo-Cohen, Andrea {NIH/NIAID) [E); Sheoran, Anita (NIH/NIAID) (E]; Nguyen, Tam (NIH/NIAID)
[E]; Bryant, Paula (NIH/NIAID} [E]; Cassatt, David (NIH/NIAID) [E]; Zeituni, Erin (NIH/NIAID) [E];
Kincaid, Randali (NIH/NIAID) [E]; Higgs, Elizabeth (NIH/NIAID) [E]; Leitner, Wolfgang (NIH/NIAID)
[E]; Brown, Liliana (NIH/NIAID) [E]; Krafft, Amy (NIH/NIAID) [E]; Macchiarini, Francesca (NIH/NIAID)
[E]; Salomon, Rachelle {NIH/NIAID) [E]; Rios, Carmen {NIH/NILAID) [E]; Roberts, Chris (NIH/NIAID)
[E]; Broughton, Robin (NIH/NIAID) [E]; Hollingsworth, Brynn {NIH/OD) [E]; Davis, Mindy (NIH/NIAID)
[E]; Sanz, Patrick (NIH/NIAID) [E]; Schiltz, Helen {NIH/NIAID) [E]; 'Raymond Harris'; Coburn, James
(FDA/OC); Lane, Cliff (NIH/NIAID) [E]; Spinelli, Beth (NIH/NIAID) [E]; Spiro, David (NIH/NIAID) [EJ;
Taliaferro, Lanyn (NIH/NIAID) [E]; Guina, Tina (NIH/NIAID) [E]; Vedamony, Merriline (NIH/NIAID) [E];
Davey, Richard (NTH/NIAID) [E]; Dowling, William (NIH/NIAID) [E]; Klein, Harvey (NIH/CC/DTM) [V];
Spriggs, Shardell (NIH/NINDS) [E]; Nuzum, Ed (NIH/NIAID) [E]; Jett, David (NIH/NINDS) [E]; Yeung,
David (NIH/NINDS) [E]; Eakin, Ann (NIH/NIAID) [E]; O'Connor, Thomas {FDA/CDER); Daniel Harris;
Cho, David S (CBER) {FDA/CBER); Hu-Primmer, Jean (FDA/OC); Lee, Sau (FDA/CDER); Scott, Dorothy
{FDAJCBER); Schwartz, Suzanne (FDA/CDRH); Graitcer, Samue! B. {CDC/DDID/NCIRD/ISD); Anthony
Macaluso; Edward Clayson; Eric Midboe; Erin Milner; George Christopher; Jonathan Phillips; Juanita
Grimsley; 'Kimberly Wallace'; 'Melanie Eacho'; 'Sangeeta Underwood'; 'Clayson, Edward T CIV USARMY
DOD JPEQCBD (US'; 'Dean, Wendy K CIV USARMY MEDCOM USAMMDA (US'; 'Ramsburg, Katherine ]
CTR USARMY MEDCOM USAMRMC (US'; 'Pottol’; Hopkins, Svetlana A CTR USARMY (USA; Crowder,
Alicia T CIV USARMY MEDCOM USAMRMC (US; Davis, Michael R Col USAF USARMY MEDCOM LUSAMRMC
{US; Johnston, David S LTC USARMY MEDCOM USAMRMC (US; Pilia, Marcello CTR USARMY MEDCOM
USAMRMC (US; West, Therese A CIV USARMY MEDCOM USAMRMC (US; Cosing, Sheryl G CTR DHA 1-9

{US; lo=nrmn J Michael Ingram; Rachel Cverman; Megan Henline;
FTSV7~S | Y=Y | Selimovic, Seila (NIH/NIBIB) [E];
Gordon, Jennifer (NIH/NIAID) [E]; Stemmy, Erik (NIH/NIAID) [E]; Stoughton, Daniel (NIH/NIAID) [E];
[faren | MacgGill, Tracy (FDA/OC); Pickett, Thames (NIH/NIAID) [E];

mark.williams4@nih.gov; Ross, Jennifer (FDA/OC); Greene, Carolyn M. (CDC/DDID/NCIRD/ID);
Dunsmore, Sarah (NIH/NIGMS) [E]; Sico, Colleen (NIH/NIAID) [E]; Black, Chad C LTC USARMY
MEDCCM WRAIR (US; Rohde, Jason M CIV (US; Demons, Samandra T MAJ USARMY MEDCOM WRAIR
{USA; Zurawski, Daniel V CIV USARMY MEDCOM WRAIR (US; Pinto, Valerian B CTR USARMY DOD JPEC
CBRND (USA; l(b}fs] [ van Gieson, Eric; Lawrence,
Kendra L CIV A (US; Hepburn, Matthew; Brown, Trevor S CTR USARMY
DOD JPEOCBD (USA/h\/ &\ | Harvey, Melissa {(OS/ASPR/EMMO; Czarzasty,
James (OS/ASPR/EMMOY}; Hunt, Richard (OS/ASPR/EMMO); Lauren.Walsh@hhs.gov; Hannah, Jennifer
{OS/ASPR/EMMO); O'rourke, Anna (OS/ASPR/BARDA) (CTR)/ h\/ &\ |Kim, Sonnie
(NIH/NIAID) [E]; meliss.harvey@hhs.qov; Leissa, Brad G (FDA/CDER); Beigel, John {NIH} [E]; Lavrich,
Carol (OS/ASPR/BARDA); [ i= |
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Julio.gin@hhs.gov; Stuart.evanhaugen@hhs.gov;lii /= | Nambiar, Sumathi
(FDA/CDER); Craig, Michael R. (CDC/DDID/NCEZID/DHQP); Cash, Amanda (HHS/ASPE); Jessup, Amber
(HHS/ASPE)

Lenzilumab: The Oniy Phase Il Ready Asset to Prevent COVID-19 Cytokine Storm and Improve
Morbidity and Mortality Lenzilumab is a proprietary Humaneered® anti-human-GM-CSF mAb in
development to prevent cytokine storm resulting from CAR-T therapy and graft-versus-host disease
{GvHD). The product is owned by Humanigen, Inc. {(Humanigen} Lenzilumab has been tested in 113
patients, including severe respiratory disease, and is safe and well-tolerated. Lenzilumab prevents
cytokine storm in animal models and this has been published in peer reviewed journals {attached).
Humanigen is enrolling patients in a registrational clinical study to demonstrate lenzilumab's ability to
prevent cytokine storm associated with CAR-T therapy in collaboration with Kite Pharma, Inc., a
Gilead company. We are also in the late pfanning stages to start a phase [l trial with lenzilumab for
early treatment of cytokine storm associated with acute GvHD in high risk patients. We are
requesting s assistance to repurpose lenzilumab to prevent cytokine storm associated with COVID-
19. According to the World Health Organization (WHO), SARS-CoV-2 and its associated clinical
syndrome (COVID-18} is a viral pandemic resulting in 15% severe infections (requiring oxygen) and
5% critical infections (requiring mechanical ventilation). WHO estimates the current case fataiity rate
to be 3-4%. Interventions are urgently needed to prevent severe and critical cases and to prevent
ICU stay and mortality resulting from cytokine storm. Although it is not currently known why some
patients experience mild or asymptomatic disease, the severe clinical features associated with
COVID-19 and other coronaviruses appear to result from a hyper-reactive immune response
triggered by the virus that results in cytokine storm even after viral titers begin to fall. This cytokine
storm resuits in an inflammation-induced lung injury. A recent pre-publication, entitled "Aberrant
pathogenic GM-CSF+ T cells and inflammatory CD14+CD16+ monocytes in severe pulmonary
syndrome patients of a new coraonavirus”, supports the hypothesis that cytokine storm-induced
immune mechanisms contribute to patient mortality with COVID-18 (attached). The authors note that
steroid freatment in such cases has been disappointing in terms of outcome, but suggest that a
monoclonal antibody that targets GM-CSF may prevent or curb the hyper-active immune response
caused by COVID-18 in this sefting. Humanigen believes that the authors' findings are clearly worthy
of further investigation, suggesting that to reduce or eradicate ICU care and prevent deaths from
COVID-18, an intervention may be needed to prevent cytokine storm. Although tocilizumab has been
approved for treatment of cytokine storm based on anecdotal case reports showing limited utility, this
agent has no effect en prevention of cytokine storm and can exacerbate cytokine storm in the CNS
when given as a preventalive measure. Additionally, this and other IL-6 antagonists have black box
warnings for the risk of serious infections in patients with pulmonary disease. Safer options to
prevent cytokine storm in at-risk patients and prevent ICU admission are urgently needed.
Lenzilumab offers a safe, scalable, phase 1l ready asset that could prevent cytokine storm in at-risk
patients and make a significant impact on morbidity, mortality, and healthcare rescurce utilization
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Start the meeting

When: Monday, March 30, 2020, 1:00 pm (30 mins), Eastern Daylight Time (New York, GMT-04.00),

Access Information
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Password:

(This meeting does not require a password.)
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367401 (Use this key during the meeting if you ever need to reclaim the haost role.)
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Recipient: OS - ASPR - BARDA - ALL /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f0714db2443542e6824062c39719058d-BARDAALL-Ne
<BARDAALL@hhs.qov>;
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(FYDIBOHF23SPDLT)/cn=Recipients/cn=d0eb2f8f5b284de5970f84bba351b030-ASPRITServi
<ASPRITServiceReguest@hhs.gov>;

Williams, Deitra (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ff55090910684fd1a0d5606d187496cc-Williams, D
<Deitra.Williams@hhs.gov>;
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<Katherine.thyer@hhs.gav>;

<Sam.lee@fda.hhs.gov>;

Winters, Tom (NIH/NCI) [E] /o=Exchargelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=809b3dc8322c457eb7e165bbae89c001 -tom.winters
<twinters@mail.nih.gov>;

NN [

Hrdina, Chad {OS5/ASPR/SPPR) /o=Exchangel. ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipien n=cB8ceB8f1924h146179df90b1d99953414-Hrdin h
<Chad.Hrdina@hhs.qov>:

Jones, Juanita (OS/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=baf9a4f0cd514dd1a758ec75b3302105-Jones, Juan

<Juanita.Jones@hhs.gov:>;

Harris, James (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=72bc577bb4a%94dd29acaef880f4411e2-Harris, Jam
<James.Harris2@hhs.gov>;

Siddiqui, Abid (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF235PDLT)/cn=Recipients/cn=f668ffdbf73641eSh4e4acec89ec01Be-Siddiqui, A
<Abid.Siddigui@hhs.qov>;

Fisher, Robert {(FDA/OC) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=28923afbf58b4b03a9f624448be88039-robert.fish

<Robert. Fisher@fda.hhs.govi;
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Wong, Diana {OS/ASPR/SIIM =Exchangel =Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=ea0cBh32a33b4ac586c2b5aaB89c0df34-Wong, Diana
<Diana.Wong@hhs.gov>;

Butts, Keane (O5/ASPR/BARDA) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c84f9bcB06744c74b3ed098207c4c192-Butts, Kean
<Keane.Butts@hhs.gov>;
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Gorman, Susan (ASPR/SNS) /o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients{cn=7141173f78da4e519c35756fbfb2593-Gorman, Sus
<s5pg4 .gov=:

e bi B

Coleman, Norman (NIH/NCI) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=89266e4e2fad4edalf4c160d7f4b426f-norman.cole
<ccoleman@mail.nih.gov>;

Woodson, Sara (NIH/NIAID) [F] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=fcec243c97ab4d34abe923904ceb26dc-sara.woodso
<sara.woodson@nih.gov>;

<jerome.cordts@associates.hq.dhs.gov>;

Caneva, Duane (DHS.GOV) /fo=FExchangelabs/ou=Exchange Administrative Group
{(FYDIBOHF23SPDLT)/cn=Recipients/cn=b6ba3c00c7944e1b39ed3eecab996186-Duane.Caney
<duane.caneva@hg.dhs.gov>;

Koerner, John (OS/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=usertfa8l1a9 <John.Koerner@hhs.gov>;

Cliffer, Kenneth (OS/ASPR/SPPR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b01d9108de9f499d91895705189a33e9-Cliffer, Ke
<Kenneth.Cliffer@hhs.gov>;

Diane {NIH/NIAID) [E] fo=Exchangel ou=Exchange Administrative u
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ec55458ad48f484daad641dclec4d7f0-diane. post.
<postd@niaid.nih.qov>;

Shabman, Reed (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=97cd05ab3d814b11b785cddeb3bh387c98-reed.shabma
<reed.shabman@nih.gov>;

Uyeki, Timothy M. (CDC/DDID/NCIRD/ID) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=781bd33db3a543d3845be2 79f7e085c7-Uyeki, Timo
<tmuO@cdc.gov>;

Gin, Julia (OS/ASPR/SPPR) /o=Exchangel abs/ou=Exchange Administrativ
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e4bB899460dab4897b83dfd838c376bf9-Gin, Julia
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<Julia.Gin@hhs.gov>;

Delaney, Lisa (CDC/NIOSH/OD) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=58091a23f0c045eab2fa7446eb43bch7-Delaney, Li
<lkd2@cdc.gov>;

Peterson, Jeff (CDC/NIOSH/NPPTL/CVSDB) fo=Exchan b: =Exchange Administrative Gr
(FYDIBOHF23SPDLT)/cn=Recipients/cn=569268bddc8643eb83a83c354fa50b9b-Peterson, ]
<jap3@cdc.gov>;

Dowell, Chad (CDC/NIOSH/OD) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=d0ccf610a94848f29ce046698e903f4c-Dowell, Cha
<crd?@cdc.gov>;

D'Alessandro, Maryann M. (CDC/NIOSH/NPPTL) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=84ecD645836a4770bbbf656fdfa9004b-D'Alessandr

<bpjS@cdc.gov>;
Miller, Colleen S. (CDC/NIOSH/NPPTL/CVSDB) fo=Exchangelabs/ou=Exchan dministrative Gro

(FYDIBOHF23SPDLT)/cn=Recipients/cn=0478562a1b5546f7b3e537a5061a70c4-colleen.mil

<hku6@cdc.gov>;

Pallansch, Mark A. (CDC/DDID/NCIRD/DVD) fo=Exchangelabs/ou=Exchange Administrative Group

{FYDIBOHF235PDLT)/cn=Recipients/cn=8d2c7466ca6241e48908e1c180b578de-Pallansch

<mapl@cdc.gov>;

Gerber, Susan I. (CDC/DDID/NCIRD/DVD) /o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=1034b18c4ae343ab8af0009bc19a1658-susan.gerbe
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Biggins, Julia (MIL) /o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=625fa57e2cBb493¢91d71f6467d9b445-Julia.Biggi
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Marston, Hil NIH/NIAID) [E =Exchan =Exchange Administrative Gro
(FYDIBOHF23SPDLT)/cn=Recipients/cn=93be476c17024bbcbc5b44add0 1fe6a8-hilary.mars
<hilary. marston@nih.gov>;

Bozick, Brooke (NIH/OD} [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=72c0cf7102a846ec90547cbfffaB9b7e-brooke.bozi
<brooke.bozick@nih.gov>;

<kimberly.taylor3@nih.gov>;

Sciotti, Rick (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF. PDLT)/cn=Recipien n=d7c5821 7 1f4187b-rick.sci
<rick.sciotti@nih.gov>:

Beanan, Maureen {NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=665d613583c44af8984 1cf5f74f415f1-maureen.bea
<beananm@mail.nih.qov>;

Patel, Anita (CDC/DDID/NCIRD/OD) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1281344f1dab4bd28aff1cf48cc25420-Patel, Anit
<bopl@cdc.gov=>;

Mair, Michael (FDA/OC) fo=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF235PDLT)/cn=Recipients/cn=f3e2h23223hcdalabecf698a4122f6c3-michael.maj

<Michael Mair@fda.hhs.qov>;

Measer, Gregory (FDA/QC) (CTR) /fo=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF235PDLT)/cn=Recipients/cn=abb7e5f1b1664debaBe?ccacalfc59aa-gregory.mea
<Gregory.Measer@fda.hhs.gov>;

Carroll, Darin (CDC/DDID/NCEZID/OD) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=99fb669755014577bb022ab840672724-Carroll, Da
<zuz4@cdc.gov>;

Kuhnert-Tallman, Wendi (CDC/DDID/OD) jo=Exchangelabs/ou=Exchange Administrative Grou
FYDIBOHF23SPDL n=Recipients/cn=25762b0bdeac4d3085 35cZ2a37a24-Kuhnert, We
<wdkl@cdc.gov>;
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Osorio, Manuel (FDA/CBER) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b9f88590884f4ec293205f43f176ace3-manuel.osor
<Manuel.Osorio@fda.hhs.gov>;

Florence, Clint (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=80d7c31beaae49fbba76a86eb7302276-clint.flore
<clint.florence@nih.gov>;
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Honey, Kristen (0S/10S) /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6b08fb8363434198935a04553e608792-Honey, Kris
<Kristen.Honey@hhs.gov>;

Eloff, Benjamin (FDA/CDRH) /o=Exchangelabs/ou=Exchange Administrative Grou

(FYDIBOHF23SPDLT)/cn=Recipients/cn=d2485b031b3a422db14ba70fe09d4f7c-benjamin.el
<Benjamin.Eloff@fda.hhs.gov>:
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Tous, Guillermo (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2669decf215f4efb8cb666372090fc34-Gulliermo,
<Guillermo.Tous@hhs.gov>;
Appler, Jessica (OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=427afeb137394e3087b770779847904c-Appler, Jes
<Jessica.Appler@hhs.gov>;

ein| m, Cin DDID, RD/ISD =Exchange =Exchange Admini ive Grou
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f65eb8eb7828477e8cb36688456cb313-Weinbaum, C
<chw4@cdc.gov>;
Davenport, Matthew (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/ch=Recipients/cn=6333bd5cba52431aa8419f28f3ecb1da-Davenport,
<Matthew.Davenport@hhs.gov>;
Ulbrandt, Nancy (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=a022f60409a54188ba8b98d3f9d93041-nancy.ulbra
<nangcy.ulbrandt@nih.gov>;
Evenh. n PR/SP =Exch. ou=Exch Administrative
(FYDIBOHF23SPDLT)/cn=Recipients/cn=096da4304b244b589c170a5b84fbbab0-Evenhaugen,
<Stuart.Evenhaugen@hhs.qov>;

Bentley, Lisa Marie (OS/ASPR/SIIM) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ab7f0b8349ab42359d0e9e757f617a0a-Bentley, Li

<LisaMarie.Bentley@hhs.gov>;
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Loiseau, Jacqueline (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=8130851ded6f41cf8ced62911b1051f5-L niseau, Ja

<Jacgueline.Loiseau@hhs.gov>;
Andrews, Sean (OS/ASPR/EMMOQ) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=userc7185523 <Sean.Andrews@hhs.gov>;

...J“J RV R L

Torrens, Luis (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Gri
FYDIBOHF23SPDLT)/cn=Recipients/cn=fe57f: 6594eaaBdal56635d576ead-Torrens, Lu
<Luis.Torrens@hhs.gov>;

Deckhut, Alison (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF235PDLT)/cn=Recipients/cn=4624121ec2c34e62b98230589a2457ec-alison.deck
<augustine@niaid.nih.gov>;
Breen, Joseph (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b2775f60f7eb4fb9a77000a0ac66e8ed-joseph.bree
<jbreen@niaid.nih.gov>;
Flowers, Artensi PR/EMMQ) /o=Exchangelabs/ou=Exchange Administrative Grou
FYDIBOHF235PDLT)/cn=Recipients/cn=0a55a86b0a484e1899af59c110a -Flowers, Al
<Artensie.Flowers@hhs.gov>;
Ramirez, Gabriela (OS/ASPR/EMMQ) /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2fa55b8d9369459¢91a5cd8408310af4-Ramirez-Leo
<Gabriela.Ramirez@hhs.gov>;
Lee, Sherline (OS/ASPR/EMMO) /o=ExchanageLabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=51923406df8e4ab8901ccaa9cteddc21-Lee, Sherli
<Sherline.Lee@hhs.gov>;
rkinson, Eliza M =Excha bs/ou=Exc| inistrativ
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c7d8ca392682499cbbb86bea2dab6ba3-Parkinson,
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<Elizabeth.Parkinson@hhs.gov>;
Marks, Lucia (OS/ASPR/EMMO) jo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3b4b0eelfecd4al4badc0fBb6d694161-Marks, Luic
<Lucia.Marks@hhs.gov>;

aley, Michael (OS/ASPR/EMMOQ) fo=Exchangel. ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=65b5c104eac0406c8a5e44315d88d35b-Staley, Mic
<Michael.Staley@hhs.gov>;
Miron, Claudia (OS/ASPR/EMMO) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=673a9d4c1c0b4bblbde7d981fecb4bc6-Miron, Clau
<Claudia.Miron@hhs.gov>;
White, Catalina (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9ca5d04357494dcbb5119a29da5eeabb-White, Cata
< lina.White@hhs.gov>;
Mittar, Dev (OS/ASPR/BARDA) (CTR} /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5c5fb5303b104a2181a6091123197f4c-Mittar, Dev
<Dev.Mittar@hhs.gov>;
Howell, David (OS/ASPR/SPPR) fo=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF235PDLT)/cn=Recipients/cn=b005ab75d4234af08485940cfc761d7f-David Howel
<David.Howell@hhs.qov>;
{ic o B;
<Michelle.holko@pif.gov=>;
Vaught, Andrea ASPR/BARDA R) fo=Exchangelab =Exchange Administrative Gr
(FYDIBOHF23SPDLT)/cn=Recipients{cn=22132fb08ef6407ab9fa3c698000ad44-Vaught, And
<Andrea.Vaught@hhs.gov>;

j(’ b)(6) l‘

Ezernack, Paige (OS/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=0174777a449342bb81 1d7eefb0a%2eec-Rogers, Pai
<Paige.Ezernack@hhs.gov>;

Hamel, Joseph {OS/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=96d2c1602dfa45e5a5e21452a098b96d-Hamel, Jose
<Joseph.Hamel@hhs.gov>;

Lombardini, Eric {OS/ASPR/IO <Eric.Lombardini@hhs.gov>;

Leary, Adam (OS/ASPR/SPPR) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=54ddcbd114dd4421al6c04e3b51e2ffe-Leary, Adam
<Adam.Leary@hhs.gov>;

E T B
Clay, Matt (OS/ASPR/SIIM) (CTR) fo=Exchangelabs/ou=Exchange Administrative Group
YDIBOHF235PDLT)/cn=Recipien n=7137fel 143f 19¢c276b771c3-Cl Mat

<Matt.Clay@hhs.gov>;

<keith.bayha@associates.hqg.dhs.gov>;

Silverman, Matthew (FDA/ORA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHFZ3SPDLT)/cn=Recipients/cn=7777fd82f752499d96b8alccfc56d63-matthew.sil
<Matthew.Silverman@fda.hhs.gov>;

ﬁ.- | =0T 4 = |_,_
Regan, Patrick M (FDA/ORA) /o=ExchangelLabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/ch= ipien n=19c9d2 1a44 172 -patrick.r

<Patrick.Regan@fda.hhs.gov>;

<michael.staley@cdc.hhs.gov>;

Cioce, Vittoria (OS/ASPR/BARDA) {(CTR) /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0dae3ac2270b46clald6184ae3ecfBef-Cioce, Vitt
<Vittoria.Cioce@hhs.gov:>;

Lee, Sherline (ASPR/SNS) fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e82ce985a194489ca2e8275a64200c8c-Lee, Sherli
<sild@cdc.gov>;

Parkinson, Elizabeth PR/SNS) fo=Exchangelabs/ou=Exchange Administrative Grou
(FYDIBOHF235PDLT)/cn=Recipients/cn=53%7003ce2f48d4b50596fafbee5dd6-elizabeth.p
<xkll@cdc.qov>;

Marks, Lucia K. (CDC/DDPHSIS/CPR/DSLR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f61dca3ab72643bd8ad257534c8f68de-lucia.marks
<bjy8@cdc.gov>;

Staley, Michael F. (CDC/DDPHSIS/CPR/DSLR) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b256249bdd 1845f88dbB422cb103c1dd-Staley, Mic
<alu8@cdc.gov>;

Torosian, Stephen (FDA/ORA) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e5aee42d85f5413ealc7ab0e99975e47-stephen.tor
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<Stephen.Terosian@fda.hhs.gov>;
Bader, Judith (NIH/NCI) [V] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c58d9a48 1dbed4eBdb7e13af554c53baf-judith.bade

<jbader@mail.nih.gov>;
Asher, Jason ASPR/SIIM R) fo=Exchangelabs/ou=Exchange Administrative Grou

(FYDIBOHF23SPDLT)/cn=Recipients/cn=72930e15a70d47b9ab4ef286622321a9-Asher, Jaso
<Jason.Asher@hhs.gov>;

Durham, David (OS/ASPR/SIIM) (CTR) /o=ExchangelLabs/ou=Exchange Administrafive Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8becfee7bda24969bdfd68806c27f443-Durham, Dav
<David.Durham@hhs.gov>;

Burney, Tabinda (OS/ASPR/OEM) (CTR <Tabinda.Burney@hhs.gov=;

Singer, Lawrence (OS/ASPR/BARDA) (CTR) fo=Exchangelabs/cu=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6702d0fbc7a14b9ah527160fafbe425b-Singer, Law

<Lawrence.Singer@hhs.qov>;

Peavy, Rosha (OS/ASPR/MFHC) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=4de028386ca54eb08bc5f4a689e65040-Peavy, Star

<Starling.Peavy@hhs.gov>;

Volkow, Nora (NIH/NIDA) [E] fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c2b42d2f391c4cff9ad915e2c3ef0d52-nora.volkow
<nvolkow(@nida.nih.gov>;

Sazonova, Irina (NIH/NIDA) [E] fo=Exchangel abs/ou=FExchange Administrative Group

(FYDIBOHF235SPDLT)/cn=Recipients/cn=241490e06f9147db9f004c3961117366-irina.sazon
<irina.sazonova@nih.gov>;

o I

{b\(6) I

Mu, Lillian (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF235SPDLT)/cn=Recipients{cn=403f522d15e840e2b54be7bab4a7963a-Mu, Lillian

<Lillian.Mu@hhs.gov>;
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Hogdahl, Thomas (OS/ASPR/BARDA) (CTR) fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=0de160def4fc471690584c28f3207105-Hogdahl, Th
<Thomas.Hogdahl@hhs.qov>;

Harvath, Liana (OS/ASPR) (CTR <Liana.Harvath@hhs.gov>:

Gautreau, Marc (HHS/ASPR) (CTR <Marc.Gautreau@hhs.qov>;

Jubelt, Lindsay (HHS/ASPR <Lindsay.Jubelt@hhs.gov>;

0OS CIP (HHS/0S) /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=userf2cedc7d <CIP@hhs.gov>;

Dicarlo-Cohen, Andr NIH/NIAT E] fo=Exchan ou=Exchan dministrative Gr

(FYDIBOHF23SPDLT)/cn=Recipients/cn=0452993bf6c54cf38b145e0d3ealc83d-andrea.dica

<cohena@niaid.nih.gov>;

Sheoran, Anita (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=dabc0atc9al04d56873¢379a8e444f%a-anita.sheor
<anita.sheoran@nih.gov>;

Nguyen, Tam (NIH/NIAID) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7e9cdb5acal64b5bb84b4baca30580c1-tam.nguyen.
<tam.nguyen@nih.gov>;

Bryant, Paula (NIH/NIAID} [E] /o=Exchangelabs/ou=Exchange Administrative Grou
FYDIBOHF23SPDLT)/cn=Recipients/cn=b4fe56al26fc4dazadalB7dece3928e2-paula.bryan
<paula.bryant@nih.gov>;

Cassatt, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=bdfdcffa37014f1496f7ea992a88feb5-david.cassa
<cassattd@niaid.nih.gov>;

Zeituni, Erin (NIH/NIAID) [E] fo=ExchangeLabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=38fffebaBcB894c8dBd6b1a30962c37e0-erin.zeitun
<erin.zeituni@nih.gov>;

Kincaid, Randall (NIH/NIAID) [E] fo=Exchan bsfou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=56bd578f55b14a99aa65d9cdc924ad40-randall.kin
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<randall.kincaid@nih.gov>;
Higgs, Elizabeth (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ce3e542539154ce59df4bedbc8741ebf-elizabeth.h

<ehiggs@niaid.nih.gov>;
Leitner, Wo N AID o=Exchan =Exchan ministrative Gr

FYDIBOHF235PDLT)/cn=Recipients/cn="fcf3al169aef4237ae63e3af763402a0-wolfgang.!
<wleitner@niaid.nih.gov>;

Brown, Liliana (NIH/NIAID) [E] /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=caaB89eb2 7ad34bd 1804c33f255b%abfa-liliana.bro
<liliana.brown@nih.gov=;

Krafft, Amy (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ceb0972f7f1c4f36b96e257e083505c0-amy.krafft.
<kraffta@niaid.nih.gov>;

Macchiarini, Francesca (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7ch08953e39e47ff9555845f2e531 5f6-francesca.m
<FMACCHIARINI@niaid.nih.gov>;

Salomon, Rachelle (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=feB8a95e662334126ad8fdc7f73015c11-rachelle.sa
<salomonra@niaid.nih.gov>;

Rios, Carmen (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=556cbbb38c324d34949650404ba0f01b-carmen.rios
<carmen.rios@nih.gov>;

Roberts, Chris (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8d9dd6943ef94eab9c11b4d07aa4f5e5-chris.rober
<paul.roberts@nih.gov>;

Broughton, Robin (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=f1e912ccd23b4b819920e0d8244622f0-robin.broug
<robin.broughton@nih.gov>;

Hollingsworth, Brynn (NIH/OD) [E] /o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF235PDL n=Recipien =ba51 2 d631-brynn.holli
<brynn.hollingswi ih.gov=>;

Davis, Mindy (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=16e00c229bfa4c329bb3349ef620deed-mindy.davis
<mindy.davis@nih.gov>;
Sanz, Patrick (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e228b0d4eB8964cd88f99a2128b969fB0-patrick.san
<patrick.sanz@nih.gov>;

Schiltz, Helen (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
DIBOHF235PDLT)/cn=Recipients/cn=89f2008d8dd04f5ea76! 7929f6df7-helen.schil

<hschilz@niaid.nih.qov>;

Harris, Ray (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=844dc42ac75a4aeab0a4433681626737-ray.harris.
<raymond.harris@nih.gov>;

Coburn, James (FDA/QC) /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=59d3ebcaece644b2acecf0c2b861f228-james.cobur
<James.Coburn@fda.hhs.gov>;

Lane, Cli IH 1D =Exch ou=Exchan inistrativ
FYDIBOHF23SPDLT)/cn=Recipients/cn=11a17 88e426392d98ba%cd5e1945-cliff.lane.
<clane@niaid.nih.gov>;

Spinelli, Beth (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9273726351264b45817f2635a385c8a2-beth.spinel
<spinellb@niaid.nih.gov>;

Spiro, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=a7c5alfe05314a58ae927cdbba519660-david.spiro
<david.spiro@nih.gov>;

Taliaferro, Lanyn (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b588baa80d1b4h46b99ea269fcaa2668-lanyn.talia

<lanyn.taliaferro@nih.gov>;

Guina, Tina (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=95bce007be3a45498b5630b0fBb47fbc-tina.guina.
<tina.guina@nih.gov>;

Vedamony, Merriline (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group

(FYDIBOHF235PDLT)/cn=Recipients/cn=72050d47b5394624a64b656b1430f148-merriline.v
<merriline.satyamitra@nih.gov>;

Davey, Richa IH/NIAID) [E =Excha Li =Exch Admini ive Grou
(FYDIBOHF23SPDLT)/cn=Recipients/cn=967b9¢cf65222492fb885fc8730daa04e-richard.day
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<rdavey@niaid.nih.qov>;

Dowling, William (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=798b28a445d245b081315f5026c63594-william.dow
<william.dowling@nih.gov>;

Klein, Harvey {NIH/CC/DTM) [V] /o=Exchange =Exchange Administrative Gro
(FYDIBOHF235PDLT)/cn=Recipients/cn=d8aal74147774777909d41d28e661857-harvey.klei
<hklein@cc.nih.qov>;

Spriggs, Shardell (NIH/NINDS) [E] /o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a879f24c24f643ecb07ealf855eb1234-shardell.sp
<shardell.spriggs@nih.qov>;

Nuzum, Ed (NIH/NIAID) [E] fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e1244747253d4b3f875a80b7d0a2e25a-ed.nuzum.ni
<enuzum@niaid.nih.gov>;

Jett, David (NIH/NINDS) [F] /o=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=22aal18aa502847ff9dd1bf14c33889ea-david.jett.
<jettd@ninds.nih.gov>;

Yeung, David (NIH/NINDS) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=32dfdald081c4f26a3fa9a0842a8f3e0-dave.yeung.
<yeungd@ninds.nih.gov>;

Eakin, Ann (NIH/NIAID) [E] /fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2450d7bc6fdb4002830e6e27b34841ce-ann.eakin.n
<ann.eakin@nih.gov>:

O'Connor, Thomas (FDA/CDER) /o=Exchangel abs/ou=Exchange Administrative Group
{FYDIBOHF235PDLT)/cn=Recipients/cn=bbb9%aee5b1d14df3bf383b3758477728-thomas.o'co
<Thomas.Oconnor@fda.hhs.gov>;

Daniel Harris <Daniel.Harris@fda.hhs.gov>;
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SARS-CoV-2 Medical
Countermeasures
Task Force

Align MCM
development across
interagency partners

to avoid duplication of

effort, identify
opportunities for
synergy, and fill

potential gaps
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e
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MCM Task Force Objectives

Collaborate across the USG to share data and information critical to
accelerate the development, manufacture, and availability of
COVID-19 MCMs

Provide real-time information to leadership for decision-making

|ldentify approaches and opportunities to coordinate with interagency
partners to accelerate MCM research & development

Address questions regarding use of currently available MCMs
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SARS-CoV-2 Medical Countermeasures Task Force

As of 4/7/2020




Assistant Secretary for Preparedness & Response

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Biomedical Advanced Research & Development
Authority

* Activities (3 bullets)
» Established and expanding diverse MCM portfolio
=  Working with product developers and USG partners to shorten development timelines
* [mplementing blood products strategy for convalescent and hyperimmune products.

*  Major Accomplishments/Contributions
* |mproving diagnostics: Diagnostic funding resulted in 7 EUAs (as of 4/11)
= [mproving therapeutic options: Multiple treatment trials ongoing

= Qver twenty products under development, as well as multiple support efforts (model
development, sample collection, etc.)

* Challenges
= Compressing therapeutic and vaccine development timelines
=  MCM manufacturing scale up/out to include advance acquisition of raw materials
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National Institute of Allergy and Infectious Diseases

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)

NIHYINY
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Food and Drug Administration

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Centers for Disease Control and Prevention

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Department of Defense

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Department of Homeland Security

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)

\ Homeland

y Security
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United States Department of Agriculture

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)

USDA
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Partnering to Improve Preparedness

VACCINES

* Proven platforms

* Large scale
manufacturability

DIAGNOSTICS

Faster and easier to use
More accurate

* Speed ’
b : Earlier Identification
* Multiple approaches :

Earlier Treatment
THERAPEUTICS

* Platform-based DOMESTIC
monoclonal antibodies MANUFACTURING

* Repurposed « Expand
therapeutics production

* Host targeted * Increase fill/

therapeutics finish capacity
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Diagnostics Working Group

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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USG-Sponsored SARS-CoV-2 Diagnostic Tests

In Development EUA
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Therapeutics Working Group

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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USG-Supported SARS-CoV-2 Therapeutics
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Vaccines Working Group

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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USG-Supported SARS-CoV-2 Vaccines
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Clinical Working Group

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Clinical Trials Table

_ Product 5 : Target Current Number
7roue VP | (Developen) | MY =S| Enroliment | Enroliment “

vy Clinical status assessed at : .
Remdesmr Diay 15 nising 8-point 700 604 64 Adaptive COVID-19 Trealltment Trial;
(Gilead) A can add new candidates
ordinal scale
Phase 2: Time to
Sarilumab resolution of fever for 48h : Y it L
(Regeneron Phase 3: Time to 400 991 53 Adaptive Phase 2/3 deglgq, eonlinuing
; : . enrollment beyond initial target
' & Sanofi) improvement (2 points)
Therapeutic using 7-point ordinal scale
Tolilizumab Clinical status assessed at
(Genentech Day 28 using 7-point 330 9 11 Phase 3 study for COVID-19
& Roche) ordinal scale
Clinical status assessed at
Hydroxy- Bay 15 using Topoint 510 44 12 Phase 3 study for COVID-19
chloroguine /
ordinal scale
mRNA-1273 Safety & Immunogenicity 45 34 2 Third cohort (250ug) sentinels dosed
(Moderna) at 25ug, 100ug & 250ug and in monitoring phase
Vaccine INO-4800 Safety & Immunogenicity
(Inovio) at 1 mg and 2 mg, 40 Enrolling 2 First cohort
administered days 0, 28
Observational study to Department of Defense’s “EPICC”"
Observational n/a collect pathological data N/A 41 5 Study; complementary studies in

on COVID-19 planning phases



Sample Sharing Working Group

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Serology Project Team

* Activities (3 bullets)
* Major Accomplishments/Contributions (3 bullets)
* Challenges (1-2 bullets)
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Supply Chain Task Force

Activities (3 bullets)
Major Accomplishments/Contributions (3 bullets)
Challenges (1-2 bullets)

providing information about PPE and supply shortages for
MCM development, manufacturing, and clinical studies
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Manufacturing Scale-up and Procurement

» L
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