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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 trelltme11t resulted in cli11ical improvement ill 68 percent ofpatients 
in this limited data set -· 

Foster City, Calif., April IO, 2020- Gilead Sciences, Inc. (Nasdaq: GILD) today announced results from 
a cohon analysis of53 patients hospitalized wit11 severe complications ofCOVID-19 who were treated with 
the iavest igacional antiviral remdesivir on an individual compassionate use basis. The majority of patients 
i_n this international cohot1 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 Jounwl ofMedicine. 

Remde.sivir is not yet licensed or approved anywhere globally and h:.ts not been demonstrated to be safe or 
effective for the Lreatment of COVID-19. 

Nearly two thirds ofpatients (64 percent, n=34/53) in this coho-rt wese on mechanical ventilation at baseline. 
including four patients also on extrncorporeal 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 halfofpatients on mechanical ventilation 
were extubated (57 percent, n= 17/30) and nearly halfof all patients (47 pen:ent. n=-25/53) were dischargeJ 
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 CJ 0.16. 0.68]) a11d among patients 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. 

"Cun-ently there is no proven treatment for COVID-L9. We cannol draw definitive. conclusions from these 
dma, but the observations from this group of hospitalized patients who receivec.l remclesivir are hopeful," 
said Jonathan D. Grein, MD, Director of Hospital Epidemiology, Cellars-Sinai Medical Center, Los 
Angeles, and lead aufhor of the journal article. "We look forward to the results of controlled clinical trials 
to potentially validate these findings." 

-more• 
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The overall mortality rate in this cohort was 13 percent (n=7/53). The mortality rate was higher in the 
subgroup of patients on invasive ventilatioo (18 percent, n=6/34 ), compared with patients on noninvasive 
oxygen support (5 percent, n=l/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 f95% CI 1.22, 2.991), indicating reduced kidney function. 

Mild to moderate liver enzyme (ALT and/or AST) elevations (23 percent, n=l2/53) 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 ofevidence 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 te1minatecl early clue 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 emollpatients 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 ofCOVID-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. 

111is 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 comorbid conditions, including hypertension, diabetes, hyperlipidemia and asthma. 
Combined, all three of these factors have been associated with adverse outcomes of COVID- l 9. 

The planned treatment was a 10-day course of remdesivir, consisting ofa 200 mg loading dose administered 
intravenously on day l, followed by l 00 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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1l1ere were no prespecified endpoints for this program. As part of the analysis, rates of key clinical events 
were quamified, including change in oxygen support requj1·eme11ts, hospital discharge, reported adverse 
eve.ms leading to discontinuation of remdesivir treatment, and mortality. In addition, the analysis evalua!'ed 
the proportion of patients with clinical improvement, defined as live discharge from the hospitaJ 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 Rcmdesivir 
Remdesivir is an investigational nucleotide analog with broad-spectrum antiviral activity both in vitro and 
in l'ivo in animal models against multiple emerging viral pathogens, including Ebola, Marburg, MERS aod 
SARS. In vitro testing conducted by Gilead has demonstrated that remdesivir is active against the virus that 
causes COVID-19. 1l1e safety and efficacy of remdesivir to treat COVID-19 are being evaluated in multiple 
ongoing Phase 2 aml 3 clinical trials. lojti.al 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 unmet 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, Califomia. 

For more information on Gilead's response to the coronavirus outbreak please visit the company's 
dedicated page: https://www.gilead.com/purpose/advancing-global-health/covid-l 9. 

Forward Looking Statement 
This press release includes forward-looking statements. within the meaning of the Private Securities 
Litigation Reform Act of 1995 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 be.en 
dem<mstrateJ to be safe or effective for any use, including for the treatment of COVID-I 9. There is the 
possibility of unfavorable results from clinical trials involving remclesivir and the possibility that Gilead 
may be unable to complete one or mme of such trials i.n the currc □tly anticipated time.lines or at all. Further. 
it is possible that Gilead may make a strategic decision to discontinue development of remdesivir or rhat 
FDA and other reguJatory agencies may not approve remdesivir, and any marketjng approvals. if granted, 
may have significant limitations on its us. As a result, remdesivir may never he successfully 
commercialized. All statements otheT than statements ofhistorical 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 is cautioned not to rely on 
these forward-looking statements. These and other risks are described in detail in Gilead's Annual Repo11 
on Fom1 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 cmTently available to Gilead, and 
Gilead assumes no obligation to update any such forward-looking statements. 

### 

For more infonnation about Gilead, please visit the company's website at w,vw.gilead.com . .follow Gilead 
on Twitter (@GileadSciences) or call Gilead Public Affairs at l-RO0-G/LEAD-5 or J-650-574-3000. 

https://w,vw.gilead.com
https://www.gilead.com/purpose/advancing-global-health/covid-l
https://lojti.al


From: Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN= RECIPIENTS/CN=0FD584SDEFDA4DCOB84SF8FAC629CF09·DISBROW, GA> 

Blatner, Gretta (OS/ASPR/BARDA) /o=Exchangel.abs/ou=Exchange Administrative Group 
To: (FYDIBOHF235PDLT)/cn=Recipients/cn=623cb123c2324236bldb6fb9153e0bbf-Blatner, Gr 

<Gretta. Biatner@hhs.gov> 

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

Date: 2020/06/25 16:48:33 

Priority: Normal 

Type: Note 

Thanks, Gretta. 

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, D.C. 20201 
Office: 202-260-0899 
Mobile· !thV a\ I 
Fax: 202-205-0873 

email: Gary.Disbrow@HHS.gov 

Legally Privileged - This e-mail transmission and any documents attached to itmay 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 transmission, attachments, and destroy any hord 
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: Blatner, Gretta {O5/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. I will ensure this information is sent to the CoronaWatch team. I 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.Blat ner@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, t he staffer asked that I send these documents so I am @ I asked if they wanted a status 
update and am wait ing for t he response. 

Julie 

From: Morales, John i/h" c -. ; 
Sent: Wednesday, June 24, 2020 6:34 PM 
To: Oxner, Julie (OS/ ASPR/ OEA) <Julie.Oxner@hhs.gov> 
Subject: FW: NON-PHARMACEUTICAL PRODUCTS NEEDED TO COMBAT HEALTH SECURITY THREATS 

Hi Julie, 

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

I work for Congressman Garcia out here in CA-25th district and we have a constituent with a nutritional 

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 I 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 

mailto:Julie.Oxner@hhs.gov
mailto:Bailey.Rybak@hhs.gov
mailto:Gretta.Blatner@hhs.gov
mailto:Julie.Oxner@hhs.gov
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From: Kieu Hoang <kieuhoang@raascorp.com> 
Sent: Tuesday, June 16, 2020 4:45 PM 
To: TechWatchlnbox@hhs.gov 
Cc: Sergio Gar 1rh "~' I Mike Garcia <f, ..._ • • ~ b; Morales, John 
<lti-.Ht:: \ It>; Costantini, Danielle <ltn\fa \ ~; Robert 
Blackmon Patent Lawyer <rnb@blackmonlaw.com>; Ian Scally <ianscally@raascorp.com>; Milstein, Judit 
<Judit.Milstein@fda.hhs.gov>; Gordon, Jennifer (NIH/NIAID) [El <jennifer.gordon2@nih.gov>; 
melinda.t ibbals@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 

DearD~JohnTegeri~ 
BARDA TechWatch Program Lead / nCoV MCM Task Force 

As you may recall, Ian Scally, my assistant, and myself have tried to contact several different agencies of 
the US government including CDC which contacted me a~er 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. 

I 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, I 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. 

I was so happy when on March 12th, 2020 BARDA Tech Watch 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. 

I am grateful for what BARDA has done for our country, millions of ventilators, COVID-19 test kits, drugs 
just Remdesivir and hydroxychloroquine, 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? 

I beg you please, in order to rescue the United States and the world, I 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 

mailto:Daria.Taydakova@cdph.ca.gov
mailto:hoppdc@mail.nih.gov
mailto:bmulach@niaid.nih.gov
mailto:industry.biologics@fda.hhs.gov
mailto:covid19-productdevelopment@fda.hhs.gov
mailto:CDCExecSec@cdc.gov
mailto:kraffta@niaid.nih.gov
mailto:ann.eakin@nih.gov
mailto:melinda.tibbals@nih.gov
mailto:jennifer.gordon2@nih.gov
mailto:Judit.Milstein@fda.hhs.gov
mailto:ianscally@raascorp.com
mailto:rnb@blackmonlaw.com
mailto:TechWatchlnbox@hhs.gov
mailto:kieuhoang@raascorp.com


COVID~19 patients like diabetes, hypercholesterolemia, atherosclerosis, chronic kidney disease, hepatitis 
Band hepatitis C. 

Thank you for your utmost attention to this request. 

-
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X 
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X 
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With thanks and best regards, 

Kieu Hoang 
Chairman &CEO 

RAAS Nutritionals, LLC 

3615 Old Conejo 
Thousand Oaks, CA 91320 
https://protect2.fireeye.com/url?k=ae002c3f-f2540514-ae001d00-0cc47a6d17cc-
761ala1c90cd0f63&u=http://www.raasnutrit ionals.com/ 
Tel: (818) 991-6117 
Fax: (818) 991-1870 

Kieu Hoang Winery, LLC 

1285 Dealy Lane 
Napa, CA 94559 

https://ionals.com
https://protect2.fireeye.com/url?k=ae002c3f-f2540514-ae001d00-0cc47a6d17cc


https://protect2.fireeye.com/url?k=4b0b8de3-175fa4c8-4b0bbcdc-Occ47a6d17cc-
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=de 1499f4-8240b0df-de 14a8cb-0cc4 7 a6d 17cc­
e0ebcab5602 bd5dc&u= http://www.raascorp.com/ 

This message, along with any attachments , may cont a i n confi denti al 
informat ion . 
If you are not the intended recipient of this e - mail, please notify us 
i mmediately by reply ema il and then delete this message from your system . 
Please do not copy it or use it for any purposes, or disclose its contents to 
any other person . Thank you for your cooperat i on . 

Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELA.BS/OU=EXCHANGE ADMINISTRATIVE GROUPndSe er: (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CF09·DISBROW, GA> 

Blatner, Gretta (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
Recipient: (FYDIBOHF23SPDLT)/cn =Recipients/en =623cb 123c2324236bldb6fb9153e0bbf-Blatner, Gr 

<Gretta.Blatner@hhs.gov> 

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

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

mailto:Blatner@hhs.gov
http://www
https://49de26dd86f78a8e&u=http://www.kieuhoangwinery.com
https://protect2.fireeye.com/url?k=4b0b8de3-175fa4c8-4b0bbcdc-Occ47a6d17cc


From: Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/ CN=0FD5845DEFDA4DCOBB45F8FAC629CF09-DISBROW, GA> 

Ventura, Christy (O5/ASPR/BARDA) (CTR) / o=Exchangelabs/ou=Exchange Administrative Group 
To: (FYDIBOHF23SPDLT)/cn=Recipients/en =9bb949caca46'1329823ca3cf77654a06-Ventura, Ch 

<Christy.Ventura@hhs.gov> 

Houchens, Christopher (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/ en= 7ac9'1a57 4bd0'1528b 7c91 bbd61893975-Houchens, C 
<Christopher.Houchens@hhs.gov>; 
Boucher, David (O5/ASPR/BARDA) / o=Exchangelabs/ou=Exchange Administrative Group 

CC: (FYDIBOHF23SPDLT)/cn=Recipients/ cn=41293945651d'l75fa0413062a819aac5-Boucher, Da 
<David.Boucher@hhs.gov>; 
Blatner, Gretta (OS/ASPR/BARDA) /o= Exchangelabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLD/en =Recipients/en =623cb 123c2324236b1db6fb9153e0bbf-Blatner, Gr 
<Gretta.Blatner@hhs.gov> 

Subject: RE: MCM Task Force opinion: FOR YOUR REVI EW 

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

Priority: Normal 

Type: Note 

Team, 

We cannot commit to a timeline for vaccine availability. 

Gary 

Gary L. Disbrow Ph.D. 
Deputy Assistant Secretary 

Director, Medical Countenneasure 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:kh\f~\ 

Fax: 202-205-0873 

email: Gary.Disbrow@HHS.gov 

Legally Privileged - This e-mail transmission and any documents attached to itmay contain information 
that is legally 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. Ifyou have received this transmission in error, please 
immediately notify the sender and destroy the original transmission, attachments, and destroy any hard 

copies. 

mailto:Gary.Disbrow@HHS.gov
mailto:Gretta.Blatner@hhs.gov
mailto:David.Boucher@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Christy.Ventura@hhs.gov


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 
contra.ctor 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 (051/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? 

mailto:Gretta.Blatner@hhs.gov
mailto:David.Boucher@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Gary.Disbrow@hhs.gov
mailto:Christy.Ventura@hhs.gov


(b)(5) 

Thank you, 
Christy 

FOUO 

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: l(b)(6) I 

Sender: Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DC0BB45F8FAC629CF09-DISBROW, GA> 

Ventura, Christy (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou-=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =9bb949caca46'1329823ca3cf77654a06-Ventura, Ch 
<Christy.Ventura@hhs.gov>; 
Houchens, Christopher (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 7ac94a574bd04528b 7c9 lbbd61893975-Houchens, C 
<Christopher.Houchens@hhs.gov>;Recipient: 
Boucher, David {OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn =Recipients/en =41293945651d475fa0413062a819aac5-Boucher, Da 
<David.Boucher@hhs.gov>; 
Blatner, Gretta (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =623cb 123c2324236b ldb6fb9153e0bbf-Blatner, Gr 
<Gretta. Blatner@hhs.gov> 

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

mailto:Blatner@hhs.gov
mailto:David.Boucher@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Christy.Ventura@hhs.gov


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. WIii you please review and provide 
comments/concurrence? 
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Back-up: BARDA funding commitments to date 

I 
. • 
II

I 
-

. ' 

Company 
Amount 
($M's) 

O> --- «I..... ·cC 
·c E .::'. 

::.... «I L..(I) I ~ (]) u (I)(I) (I) · - > -­ .cb a..£. Q) .£ 
0 u 0 Notes on activities & funding to-date Looking ahead(/) --- u 

Regeneront 85.9 
• Screening, pre-clinical & phase 1 of mAb 

..,/ cocktail 
• Start-up costs for human studies 

(b)(3):42 U S C § 247d-6b{Cl> 

AstraZeneca 23.7 • Phase 1 study of individual mAb candidates..,/ 

SAS 
Biotherapeuticst 9.4 

• Clin. dev. of polyclonal HIG derived from 
vaccinated cows 

Mayo, ABC, 
ARC1t 73.2 

• Plasma collection and transfusion 
• $49M for EAP (Mayo); $24.2M/0.75M for ABC/ 

ARC plasma collection 

Emergentt 14.5 
• Funding being used to facilitate plasma collection • Current funding allocation also intended to

../ support clinical trials (conducted by NIAID) 

Grifolst 12.7 • Funding being used to facil itate plasma collection • Current funding allocation also intended to../ ../ support clinical trials (conducted by NIAID) 

Genentecht 

-------

Regeneront 

__Ja_n_s_s_en_t----+

Phlowt 

Alchemt 

-------

747 -
-1~

16.4 

148--- __ 4--+

360 

22 

----~

.,/ • $25, 1M for phase 2/3 study of Tocilizumab • No additional funding anticipated for Tocilizumab 
• $22.6M for phase 2 of MSTT1041A/UTTR1147A 

----i----------------i------------------,--------

.,/ • Phase 2 / 3 study of Sarilumab fb)(3).42 U.S.C. § 247d-6b(d) l 
---.,/---+---.,/--+----+---+-----C-o_m_p_o_un_d_ lib_r_a_ry_s_c_r_ee_n_i_n_g_________•_ A_ llo_c_a_te_d_ fu_n_d_in_g_w_ il-l s_u_p_p_o_rt_c_l_in-ic_a_l_tr-ia_l_o_f __• Identified ltraconazole as lead candidate ltraconazole & other candidates (as identified) 

./ • PPP to repatriate MFG of raw materials & APls • Allocated funding to support MFG of generics 

../ • RCT to evaluate hydroxychloroquine, standard • Enrollment was paused when Remdesivrr obtained 
of care & Fomatadine EUA ---~--------~---------------------------------------

1. ABC = America's Blood Centers, ARC = American Red Cro&o 
r 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 Remdesivir for Trials and Potential Treatment of COVID-19 

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

Background: Remdesivir is an investigational, 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 is finished {final product) in the United States, 
however, its active pharmaceutical ingredients {API) are made in 
Canada with many ingredients from China. Remdesivir is not yet 
approved anywhere globally. See Tab A for more background 
information on Remdesivir. 

Courses of Action (COAs) for national level policy 

Policy opticns include: 

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

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

Recommend COAs l; Do Not Recommend COA 2 

COAs: 

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

Potential Actions 

• HHS accepts Gilead offered donation of 7,500 treatment 
courses (TCs) of Remdesivir (final product) from Gilead. 

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

• If negotiations with Gilead are net successful: 

o HHS issues a rated order or contract for Remdesivir or an 
allocation order under the Defense Production Act (DPA) 
of 1950 (as amended), tc include the entire dcmestic 
supply of finished product and API. 

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

o Use International Emergency Economic Powers Act (IEEPA) 
to restrict export of existing U.S. supply of Remdesivir 
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and API. T~is would be a novel use of IEEPA and further 
assessment is need~o. 

PROs & CUNs 

a. P?.O: Demonstrate leadership 

b. CONs: 

o Unknown safety and effectiveness: Remdes1v1r not 
demonstrated safe or effective agai~st COVID-19 

o Unknown medical risk: Previous trial data show toxicities 
wnich may limit use tor those v;i~h underlying liver or 
kidney disease 

,:, Risk o.t excessive cost: One esti'.llaate is $2,200 per TCs, 
for total of 5154 million for 70,000 TCs or 95 kg of API 
(total amount currently in United States); potential 
additional cost to convert API to finished product 

o Risk of legal challenge: Limited case law on 1,sing 
allocation ( □ PA) authorities for this purpose 

,) Unintended Consequences .:i t.1"1 Gilead: llsin(J DPA or other 
actioe1s could lead lhe cc,mpany t,o nc,t. bring .'\PI int.::, \he 
Uni~ed States and simply send it tc China 

o Fol~tical ramifications: PoL~n:l~l ~ackl0sh from World 
Heal-::h Organizai::ion ar.d ocher countries with a high 
incidence of disease 

o Trade ramifications: Jnited States is net importer of 
pharmaceut~cal and medical supplias, includinq the materials 
used to ffiake those sup?lies 

(2) Wait tc c.tockpile ~emdesivir a~d its API until Remde2ivir i2 
proven safe and effeccive through clinical trials that are 
underway. 

Potential ,Act i o nj b)(5) 
• Monitor clinical trials for drug effectiveness 

PROS & CONs 

a. P?-Os: 

o Cost savings: No need to buy Remdesivir or its API, until 
Remdesivir is proven safe dnd ef~ective. 

o Will know medical risk o± using Remdesivir. 

b. CONs: 

o Product pa11c:!r.y: Others :::o,;la purchase encire c1upply 

o Foreign reliance: Determin,Hion of effectiveness could 
depend on China sharing results of the clinical tcial ~n 
a. t.b1ely m?Jnner 

2 
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TAB A 

Background Information on Remdesivir 

Drug information: Remdesivir, developed by the U.S. company Gilead 
Science Inc. (Gilead), is an investigational broad-spectrum 
antiviral being developed to treat multiple viral pathogens 
including Ebola, Marburg, MERS and SARS. Remdesivir is currently 
in clinical trials for COVID-19 in the United States and China. 
Remdesivir is not yet approved anywhere globally and has only 
early clinical data against Ebola 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 ingredients into API 
at their facility in Alberta, Canada. Gilead ships the API to the 
United States for final formulation. 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 ~5,00G treatment courses 
{TCs) in the United States. As of January 28, there were 135 kg cf 
API in Canada that would yield ~90,G00 TCs of finished product. On 
March 2, 2020, Gilead informed HHS that 95 kg of API was shipped 
to the United States for finishing, and -12 kg of API was shipped 
to China--where Gilead is establishing product-finishing 
facilities. Of the original 135 kg of API, 28 kg (~70,000 TCs 
equivalents) remains in Canada. Gilead is planning to use the 95 
kg of API in the United States to increase the amount of finished 
prcduct by ~70,000 TCs by end cf June 2020. The company is 
manufacturing additional material and examining ways to expand 
global stocks of both API and final drug product. 
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Committee oo Health. F.duc.:ation. Labor and Pensions 
Questions for !he Re-.:nrc.l 

Hearing: Shark Tank: New Tests for COV!D- l l) 

May 7'",2020 
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Agency-Wide Engagement with Developers 

Industry and 
Industry Corona Congressional

Call Watch Engagements 

MCM Funding 
Portal 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 09.18.08 

BARDA COVID-19 Submissions Report - Overview 
Last Refreshed 

Market Research 

Contacts ... 
Total Dx Tx Vx Other 

TechWatch Held 

TechWatch 
Scheduled 

224 

7 
87 

3 

59 

3 

37 41 

1 

All Contacts 2402 545 838 230 789 

Submissions: • Day Total • Cumulative Total 
3K WO 

-;;; 
0 
I-., 
.2: 
I§ 
;; 
E 
:, 

(..) 

2K 

1K 

200 

100 

-;;; 
0 
I-
>-.. 
□ 

OK 
Feb 2020 Mar 2020 

Submission Date 

L&I 0 
Apr 2020 

Tota\ 
Submissions 

2749 

Market Research 
Submissions 

BAA EZ-BAA 
Submissions Submissions 

2402 106 241 
Type 

• Therapeutic 

•Ottie, 

• o,agl'ostic 

•Vaccine 

Min-Avg- Max 
Weekly Submissions 

, 2C8 
1 533 

TRL by Type • Diagnostic • Other • Therapeutic • vaccine 
300 

"'C 
0 
'iii 

E "' 200 .,,, 
:, 
V) 

0 
ii 100.,,, 
E 
:, 
z 

0 
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COVID-19 MEDICAL COUNTERMEASURE DEVELOPMENT 
STRATEGY 

ACCELERATE DEVELOPMENT 
• Platform technologies 
• Repurpose licensed products 
• Parallel, not sequential, activities 

MITIGAGE RISK 
• Multiple technologies 
• Multiple targets 
• Redundancy 

DOMESTIC MANUFACTURING 
• Scale Up & Scale Out 
• Raw materials and supply chains 
• Leverage existing facilities 

ASPR Saving Lives. Protecting Americans. 8 
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Emergency Vaccine & Drug Development 

Discovery Licens 

..~; 
:. . 

w 
z 

~ ... :::i ... : .• '\w ..-,. . •ll. : ,,,,.Licensed
ll. ~ ✓:-- ...I- . Product 
u :_,,. : 1 .. • • 

.. • • 
Q .::> 

0 •••• : 
~•. • 

. 
• _.,,_~. ' .CL !A'0:: 

I • • , All~of.:Government 
' ·-I .·4.. ,._-Strong Partnerships Among 

FDA, CDC, NIH, BARDA, MCM TF and Industry ·and Private Sector 
ApproachTIME 

PIPELINE Platform Tech. Emergency Time Scale 
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Therapeutics Development 

EPURPOS 
TARGET 

THE HOST 

~ -
TARGET 

THE VIRUS 

FDA-approved therapeutics 
licensed for other indications 

• Ready for immediate 
clinical testing 

e.g., inhibitors of viral e.g., 2019-CoV specific 
activation, host pathway monoclonal antibodies, small 

modulators molecule antivirals, and 
immunoglobulins 

Leverage-~xi-stlng infrastructure for rapid MCM generation and production through 
partnerships (contracts and OTA) including other USG agencies 

ASPR Saving Lives. Protecting Americans. 10 



Repurposed Therapeutics 

SCREEN TEST 

~ 

PRODUCE 

Thousands of compounds 
currently being screened-low 

cost/high impact 
Many candidates identified and 
undergoing clinical evaluation 

Allows rapid advancement to Utilize existing facilities for 
clinical trials (i.e. IL-6 monoclonal production; 

antibody trial started 2-weeks after Expand capacity through 
identification) partnerships with large 

pharmaceutical partners 

~ DA s~eking to leverage existing infrastructure for rapid clinical trial initiation 

ASPR Saving Lives. Protecting Americans. 11 



USG-Supported SARS-CoV-2 Therapeutics 
hase 1 

Nucleoside Baraclttnlb 
analog 

In negotiations 
RIDGEBACKBIO@tellera ~[<m,;JRZ• 

'◄ '1•£D) EIDD2801 
nCoVmRNA-

DARPAP3 
Nucleoside 

analog 
Anti nCoV 

N IR 
IID}NIAID 

Pan-CoV mAb 
Anti-nCoV mA 

~ G ILEA.:> 

Remdesivir 

GRIFOLS 

Pan-CoV l . SARS-Cov-2 I BARDA DoD NIAID ] 
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Therapeutic 

Remdesivir 
Clinical status assessed at Day

(Gilead) and 700 Confidential 69 NIAID
15 using 8-point ordinal scale 

Baricitinib (Lilly) 

Phase 2: Time to resolution of
Sarilumab 

fever for 48h Phase 3: Time to 
(Regeneron & 400 Confidential 53 BARDA

improvement (2 points) using 7-
Sanofi) 

point ordinal scale 

Tocilizumab 
Clinical status assessed at Day

(Genentech & 330 Confidential 52 BARDA
28 using 7-point ordinal scale 

Roche) 

Hydroxy­
Clinical status assessed at Day

chloroquine 510 Confidential 45 NHLBI
15 using 7-point ordinal scale 

(Multiple) 

Safety, viral load reduction, 
Galidesivir 

improvement in signs and 66 Enrolling 1 NIAID
(BioCryst) symptoms, mortality 

Hydroxy 
Clinical status assessed at Day

chloroquine + 1170 Confidential 111 BARDA
15 using 7-point ordinal scale 

famotidine 

ASpR Saving Lives. Protecting Americans. 13 



Active USG-sponsored Clinical Trials 

Vaccine 

mRNA-1273 
(Moderna) 

INO-4800 
(lnovio) 

Safety & lmmunogenicity at 
25µg, 100µg & 250µg; 

3 age groups: 
18-55 ( 15/dose) 

56-70 and 71+ (10/dose) 

Safety & lmmunogenicity at 1 
mg and 2 mg, administered 

days 0, 28 

105 

40 

Confidential 

Enrolling 

3 

2 

NIAID 

DoD 

Natural 
History 

n/a 

n/a 

Natural history: epi, lab, 
biomarker correlates with 

clinical outcomes 

Retrospective and 
prospective study of 

hospitalized COVID-19 pts to 
collect clinical, biological, 

and imaging data 

N/A 

3000 

Confidential 

TBD 

5 

20-40 

DoD 

NHLBI 
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Vaccine Development 

First to 
Clinic 

Proven 
Platform 

Production 
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 

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

ASPR Saving Lives. Protecting Americans. 15 



SARS-CoV-2 Vaccine Landscape 
Pre-Clinical )AIBMI► 
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Vaccine Approach 

0 

0 

0 

Accelerate • 
Development 

Rapid Vaccine 
Platform Approaches 
• Nucleic Acid 
• Vectors 
• Recombinant protein 

Repurpose Licensed 
Products 
• Viral Vector 
• Recombinant Protein 

Parallel Activities 
• Overlapping clinical trials 
• Scale up in parallel with 

clinical development 

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 

ADomestic 
Manufacturing 

--- ~ 
Scale Up & Scale Out 
• Validate large scale process 

(i.e. larger tanks) 
• Technology transfer to more 

facilities 
• Increase fill/finish capacity 

Raw Materials Supply 
Chains 
• Remove bottlenecks 
• Establish stockpiles 

Leverage Existing 
Facilities 
• Facilities of large 

pharma partners 
• CMOs 

ASPR Saving Lives. Protecting Americans. 17 



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 

ASPR Saving Lives. Protecting Americans. 18 



Vaccine Assessment Tool 

• Vaccine landscape assessment 
• 5 categories each with a five-point scale: 

1. Platform Development Status 
2. Platform Manufacturing Status 
3. Platform Dosing Regimen 
4. Pre-cl inical development status for SARS-CoV-2 
5. Clinical development status for SARS-CoV-2 

• Consideration for 
1. Focus on US regulatory approvals for assessments 
2. Domestic manufacturing ability 

ASPR Saving Lives. Protecting Americans. 19 



USG-Supported SARS-CoV-2 Vaccines 

moderna 

mRNA-1273
DNA 

BARDA 

I SANOFI .j 

Subunit in Protein 
RBD vaccine nanoparticle 

NIAID 

I 
~•nc-tt+1'num 

fcJnssen-T 
rVSV vector Ad26 Vector 
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As of April 17, 2020 

BARDA Medical Countermeasures Response 
Portfolio 
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COVID-19 MEDICAL 
COUNTERMEASURE UPDATE 

April 5, 2020 

FOUO- FOR OFFICIAL USE ONLY- PRE-DECISIONAL 



3rd Coronavirus Outbreak 

No Licensed products 

ASPR Saving Lives. Protecting Americans. 2 
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C r N T~ttf "o~ o,~ras• 
C0>,.1'llt01.- "-"'0 P • C V ..,.T"IO"" 

USDA 

2019-nCoV Medical llJt} NIAID 
Countermeasures 

Task Force 

Align and prioritize 
MCM development 
across lnteragency 
partners to avoid 

duplication of effort, 
ide,ntify opportunities 
for synergy, and fill 

potential gaps ~Homeland 
~ Security 
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Vaccine & Drug Development is Expensive, Risky and Lengthy 

w z 
::::i 
w 
Q. 
Q. ~ \ ;"'L icensed 
1-
(J _.,.- ~ Product 
::> 
C 
0 
a:: 
Q. 

~----==- '"""."!ll'.4.. 

• -"-~t ---~ - .. 
<!l> :oisc"overy.:. Phase I 

Project Bioshield/SNS/CDC 

• • 

18-35% 45-70% 90% 

•.. .. . . 
.. 

- -~--- . .------
PROBABILITY OF suceESS TO LICENSURE 

r" 

TIME 3-7 YR 
PIPELINE $100M - $130m ... 

0.5-2 YR 
$60M-$70M 

2-3.5 YR 
$130M-$160M 
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Emergency Vaccine & Drug Development 

w 
z 
:::i 
w 

Discovery 

..~; 
~ ........-,. 

.. . 
: .•. • 

Licens 

'\ a. : ,,,,.Licensed a. ~ ✓:-- ...I- . Product 
u :_,,. : 1 

. • • 
.. • •:::, 

•••• : .
C 
0 

• • 
0:: ~-.. •• •~-~~..... 
a. !.'I•• • , .,All,of.:Government 

' i ., ·• .. .&· • . , .. ' - • •••• Strong Collaboration Among 
FDA, BARDA, NIH, and Companies ·and Private Sector 

Approach
Platform Tech. Emergency,Time Scale. 
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COVID-19 MEDICAL COUNTERMEAUSRE 
DEVELOPMENT STRATEGY 

ACCELERATE DEVELOPMENT 
• Platform technologies 
• Repurpose licensed products 
• Parallel, not sequential, activities 

MITIGAGE RISK 
• Multiple technologies 
• Multiple targets 
• Redundancy 

DOMESTIC MANUFACTURING 
• Scale Up & Scale Out 
• Raw materials and supply chains 
• Leverage existing facilities 

ASPR Saving Lives. Protecting Americans. 6 



Agency-Wide Engagement with Developers 

Industry and 
Industry Corona Congressional

Call Watch Engagements 

MCM Funding 
Portal Announcement 

(14 NIH/NIAID Funding 
Opportunities; FDA BAA, 

BARDA EZ BAA and 
BAA) 

ASPR Saving Lives. Protecting Americans. 7 



COVID-19 Market Research Portal Submissions 
U//fOUO • fQII OHlCl"I u<l ON,v • DO t,jOf lll<TIIIIUH 2020•04-0J 08 Sl 2~ 

BARDA COVID-19 Submissions Report 
..- Rr1, .,11.,.j 

Total Market Research BAA EZ -BAA Mkt Rese•rch Total Dx Tx Vx 0th.er 

Submissions Submissions Submissions Submissions Contact,, 

2032 1841 50 141 All Cont.am 1841 ,422 626 190 603 

Type 
Min-Avg-Max 

TWsHeld 176 68 43 34 31 
• OH1er 

Weekly Submissions 

• 1lierao~ut1c 

, 175 TWs 
• D1agno~toc Scheduled 9 5 2 
•viJc.cme 

, 532 (not held) 

TRL by Type • Diagnost1e • Other • Therapeutic • Vaccine Submissions: • Day Total • Cumulative Total 

V, 
C 

250 

~ 200 
V, 

] 150 
::, 

VI 

o 100 ..... 
.D 
E so 
::, 
z 

0 

250U JOU 

IRL Subm1ssion D.ite 
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Therapeutics Development 

EPURPOS 
TARGET 

~ THE HOST 
TARGET 

THE VIRUS 

FDA-approved therapeutics e.g., inhibitors of viral e.g., 2019-CoV specific 
licensed for other indications monoclonal antibodies, smallactivation, host pathway 

• Ready for immediate modulators molecule antivirals, and 
clinical testing immunoglobulins 

Leverage-~xi_s_ting infrastructure for rapid MCM generation and production through 
partnerships (contracts and OTA) including other USG agencies 

ASPR Saving Lives. Protecting Americans. 9 
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USG-Supported SARS-CoV-2 Therapeutics 

~ R 
ID}NIAID 

Pan-CoV mAb 

Pre-Clinical 

_..,__SAb 
w.-r11, .-.. ,..,t.Jy •UIU ...L o,'A.'"'LUI IC: 

r•rm• 
SAB-184 nCo Anti-nCoV mA 

'4MH¥ ► 
REGENERON 

Anti-nCoV mA 

REGENERON 

,..-.__ 
emergen 

"' 
r • 
tiY.J iJ ~ 

I 

DARPAP3 1m1,m1i111:1t1m 
nCoVmRNA- EIDD2801 

Nucleoside analog 

Phase 2/3 

fr; G ILEAi:> 

Remdesivir 
Nucleoside Baracitinib Repurposed 

_ analog LJak1/2 lnhibito 

BARDA 

' Generic 1 

NIAID j 
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Repurposed Therapeutics 

SCREEN TEST 

~~ 

PRODUCE 

Allows rapid advancement to Utilize existing facilities for 
currently being screened-low clinical 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 

Thousands of compounds 

~-.-------

BARDA seeking to leverage existing infrastructure for rapid clinical trial initiation 

ASPR Saving Lives. Protecting Americans. 11 



BARDA/ DoD / NIAID Supported Studies 

Product Type 

Therapeutic 

Therapeutic 

Therapeutic 

Vaccine 

Observational 

Product 
(Developer) 

Remdesivir 
(Gilead) 

Sarilumab 
(Regeneron & 

Sanofi) 

Tolilizumab 
(Genentech & 

Roche) 

mRNA-1273 
(Modema) 

nla 

CllnicalTrials 
Identifier 

NCT04280705 

NCT04315298 

NCT04320615 

NCT04283461 

nla 

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 & lmmunogenicity at 
25µg, 1 00µg & 250µg 

Observational study to 
collect pathological data on 

COVID-19 

Target 
Enrollment 

440 initially; 
increased to 

700 

400 

330 

45 

nla 

Current 
Enrollment 

426 

730 

2 

30 

32 

.-
49 

51 

2 

2 

5 

Notes 

Adaptive COVID-19 Treatment Trial; can 
add new candidates 

Adaptive Phase 2/3 design; began 
enrolling March 19 and will enroll through 
400'h patient follow up and data analysis 

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

Second cohort (100µg) dosed and in 
monitoring phase; dosing of 250µ9 

expected to begin Apr 8 

Department of Defense's "EPiCC" Study; 
complementary studies in planning 

phases 

ASPR Saving Lives. Protecting Americans. 12 



Therapeutics Clinical Studies: US & ROW Summary 

Product Type 

All therapeutics 

Remdesivir 

HCQ/CQ, 

Sarilumab (Kevzara) 

Tocilizumab (Actemra) 

l 
'· 

US Trials 

30 231 

4 12 

7 46 

1 6 

1 10 

ASPR Saving Lives. Protecting Americans. 13 



Diagnostics Development: Four-Pronged Approach 

Molecular 
Dx 

Lab & POC 

PP""' , 
f Antigen Dx 

POC 

'-'ntibody Dx 
r ::b& POC 

(Se,rology) 

Qualification 
& Support 
Materials 

Acute Infection Acute Infection Support Return to Accelerate Test 
Determination Determination Work Development and 

(Reduced Sensitivity) Regulatory Approval 

r----- Leverage existing Laboratory Infrastructure & Equipment 
Leverage Existing & Complete In-Development POC Equipment 

ASPR Saving Lives. Protecting Americans. 
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USG-Sponsored SARS-CoV-2 Diagnostic Tests 
In Development 

~VEL..A:, 

RT-PCR 

POC RT-PCR . . .I . 

aonM ,:v·k C'h( 

Respiratory Panel 
(CoV-2) for E-Plex 

~}'nanomix II 
Ant igen Antigen 

II -) DiaSorin':!f.nanomix 
(=: r ' 

Antibody Antibody Antibody 

Antigen 

CDC nCoV 2019 
Real- 'm RT-P-CR 

~1 1, $ 1 '1 

RT-PCR 

:J
POC and lab 
RT-PCR for 

POC RT-PCR GeneXpert 

BARDA 

DoD 

◊ In negotiation 

ASPR Saving Lives. Protecting Americans. 15 



Vaccine Development 

First to 
Clinic 

Proven 
Platform 

1 Production 
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 

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

ASPR Saving Lives. Protecting Americans. 16 



SARS-CoV-2 Vaccine Landscape 

I 
I 
I 

RBD Recombin 
vaccine subunit 

Pre-Clinical 

Rec.ombiRII 
nt Spike 

' .
ln0VIO 

Advacclne 
DNA 

RNAcure 
BIOPhar 

mRN 
A 

' wmet( 
t4!1'mri~1t 

Ad5 

I 
I CC· 

Phanning 
Beijing 
Protein 

USG Support 
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USG-Supported SARS-CoV-2 Vaccines 

. . 
modernalnOVIO 

Advaccine 
mRNA-1273 

BARDA 

I 
S~NOFI■A NY -~Blood 

Subunit in Protein DoD
RBD vaccine nanoparticle 

NIAID I 

I 
~KtOH...go,.ntDn 

MERCK 
fans.sen -T 

◊TentativerVSVVector Ad26Vector 
Pre-decisional 
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--- ---
• • 

Vaccine Approach 

0 

0 

0 

Accelerate • 
Development 

Rapid Vaccine 
Platform Approaches 
• Nucleic Acid 
• Vectors 
• Recombinant protein 

Repurpose Licensed 
Products 
• Viral Vector 
• Recombinant Protein 

Parallel Activities 
• Overlapping clinical trials 
• Scale up in parallel with 

clinical development 

Mitigate 

--- Risk 

.__--
Multiple Platforms 
• Address potential yield risks 
• Address potential dose risk 

Multiple Presentations 
(re.combinant, vector, etc.) 
• Disease enhancement 

mitigation 
• Alternative routes of delivery 

Redundancy 
• Take multiple products through 

large scale clinical trials 
• Multiple manufacturing facilities 

for each product 

ADomestic 
Manufacturing-- ..... --

Scale Up & Scale Out 
• Validate large scale process 

(i.e. larger tanks) 
• Technology transfer to more 

facilities 
• Increase fill/finish capacity 

Raw Materials Supply 
Chains 
• Remove bottlenecks 
• Establish stockpiles 

Leverage Existing 
Facilities 
• Facilities of large 

pharma partners 
• CMOs 

ASPR Saving Lives. Protecting Americans. 19 



Moderna 

• 
DEVELOPMENT 

\ 
• First to clinic ( 1 Q 2020) 
• Phase 2 (20 2020) 

RISK 
• Unlicensed platform 
• Scale-up constraints and limited experience 

• • Raw materials 
• Required Dose 

• Scale up (limited) and out 
• Secure supply chain 

ASPR Saving Lives. Protecting Americans. 20 



Janssen 

Jc1nssen} _......_ 

• \ 
• 

/ 

• 

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 

ASPR Saving Lives. Protecting Americans. 21 



Sanofi Pasteur 

... 
~ 

SANO Fl 

DEVELOPMENT 
• FDA-licensed vaccine platform • 
• Parallel Work Streams 
• Phase 1 by 3Q2020 

• Production yield 
• Adjuvant likely required 

/ DOMESTIC MANUFACTURING 
• Licensed manufacturing facility available 
• Production levels likely to be robust • 
• Experienced manufacturing team 

ASPR Saving Lives. Protecting Americans. 22 



Innovation 

~P~o~!~i~~~~~c~:e~~T 
• Faster time to protection • 
• Operational improvements 

IDENTIFICATION
\ 

• Handoff from other Government agencies 
• High ranking from MCM review panels 

~ • Leveraging opportunities (within and 
• outside of Government) 

• Assess timelines and domestic 
manufacturing capability 

• Initial 'seed' funding to assess feasibility 
• Flexible funding approaches 
• Cost Share 

ASPR Saving Lives. Protecting Americans. 23 



Estimated Vaccine Development Timelines 
Process/Assay Development Engineering/Characterization Scale-upNalidation 

z,.",:,0 
1-i ccf' 

teOf? ,0, "z,. 0Preclinical "' i..'3.' 0 0 
a;;;;;;a;a;;;;;;a;a;;;;;;a;--aoiiiiiiii,ii,,ii------.v-· y,g BLA

Phase 2 e,'3~ Approval
Moderna Phase 3 Efficacy 

($435M) ◊ 
----------------------- 0 ·-------------------------------------------------------------------· 

Pre-IND ◊ 0 0 
BLA Approval

PreclinicalJanssen 
($510M) Phase 2b/3 Efficacy 

Interim O Primary O N F d d Phase3 Pediatric 
IAnalysis Analysis . 0 ° un e Phase3 High Risk0 · ,;:.Z>\\ 

-------------------------------------------------------~ l "1'>&' ---------------------------------
~O ,o' 
0 ?,.'\.'3 \Q,(\ 

Pre-IND ◊ ~~'3 
Phase 1/2Sanofi Preclinical 

e,Z> 

Phase 2b/3 Efficacy 
($550M est.) 

--~l----f =---k=o2=0----f ..,..,....--_.l ....,..--,--_.l -------i-l ~,------i-----ca1endar'I1020 2020 3020 14 1021 2021 3Q21 4021 
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From: Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CF09·DISBROW, GA> 

Wallace, Rodney (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
To: (FYDIBOHF23SPDLT)/cn=Recipients/cn=b4654f8f0c0f4623b9e47465e9e1037a·Wallace, Ro 

<Rodney.Wallace@hhs.gov> 

Subject: RE: Mask Manufacturing Capacity Increase 

Date: 2020/03/20 12:11:00 

Priority: Normal 

Type: Note 

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 Secretary 
Director. Medical Counlenneasure 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, O.C. 20201 
Office: 202-260-0899 
Mobile: kh\lh \ 
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, yau 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 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 (O5/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 (O5/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: } 02-260-0899 
Mobile:_h \IF\\ I 
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. Ifyou hove 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: Wallace, Rodney (OS/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 

4(b)(6) 

from:lth\ff" ~ 
Sent: Friday, March 20, 2020 11:41 AM 
To: Bright, Rick (OS/ASPR/BARDA) <Rick.Bright@hhs.gov>; Wallace, Rodney (OS/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: ._Vh'-'--'-'\f-'-R'--\ _____, 
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


l(b){6) !internet E-mail Confidentiality 
Please note: 1his message may contain information which is privileged andconfidential. Ifyou are not the intended recipient. you 
are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you believe you have 
received this message in error, please forward to kb )(6) I 
Confidencialidad de Correo Efectronico de_~(o~ )l...,6,...1,..__~--
Nota: Este mensaje puede contener informacion privi/egiada y con rdencial. Si usted no es el deslinatario, esta notificado que 
cualquier diseminacion, distribucion o cooia de esta comunicacion esta estrictamente prohibida. Si usted cree que ha recibido este 
mensaje porerror, porfavor reenvielo akh)(n) I(lnformacion intencionalmente sin acentos) 

Sender: Disbrow, Gary (OS/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLD/CN=RECIPIENTS/CN=0FDS84SDEFDA4DCOBB4SF8FAC629CF09·DISBROW, GA> 

Wallace, Rodney (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
Recipient: (FYDIBOHF23SPDLT)/cn=Recipients/cn=b4654f8f0c0f4523b9e4746Se9e1037a-Wallace, Ro 

<Rodney.Wallace@hhs.gov> 

Sent Date: 2020/03/20 12:11 :37 

Delivered Date: 2020/03/20 12:11:00 

mailto:Rodney.Wallace@hhs.gov


From: Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN= RECIPIENTS/CN=0FD5845DEFDA4DCOB845F8FAC629CF09-DISBROW, GA> 

Houchens, Christopher (HHS/ASPR) (Christopher.Houchens@hhs.gov) /o=HHS EES/ou=Exchange 
To: Administrative Group (FYDIBOHF23SPDL T)/cn=Recipients/cn=Christopher .Houchens .os 

<Christopher.Houchens@hhs.gov> 

Subject : Remdesivir trials 

Date: 2020/04/02 13:06:00 

Priority: Normal 

Type: Note 

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, D.C. 20201 

Office: 202-260-0899 

Mobile:!th\ / 1=:I 

Fax: 202-205-0873 

email: Gary.Oisbrow@HHS.gov 

Legally Privileged - This e-mail transmission and ony documents attached to it may contain information 
that is legally 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. Ifyou 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 

Sender: Disbrow, Gary (OS/ASPR/BARDA) < /O=EXCHANGELABS/OU=EXCHANGE ADMI!IIISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN= RECIPIENTS/CN= 0FD5845DEFDA4DCOB845F8FAC629CF09-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) /o=HHS EES/ou=Exchange 
Recipient: Administrative Group ( FYDIBOHF23SPDLT)/cn= Recipients/en= 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


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

'Marik, Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Darrell • 0449 • MITLL <darrell.ricke@ll.mit.edu>; 
Robert Malone <h ,\/a\ I 
vinu arumugham <vaccine.safety@aol.com>; 
Sestili, Piere <piero.sestili@uniurb.it>; 
<def2004@cumc.co1umbia .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>; 
<tcw21@cumc.columbia.edu>; 
<kjtracey@northwell.edu>; 
mvcallahan@mgh.harvard.edu /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=20f0e9a3ebeb4ef99d30a96386fb2627-Guest_945f5 
<mvcallahan@mgh.harvard.edu>; 
<ja660@cumc.columbia.edu>; 
<janowitz@cshl.edu>; 
<djp6S@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@qulnnipiac.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 (O5/ASPR/IO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =a 182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert. Kadlec@hhs.gov>; 
HHS Secretary (HHS/IOS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn =5e3fce8f00194d8d94fc91094888d8 l 1 ·HHS Secreta 
<secretary@hhs.gov>; 
Christine Laine <claine@acponline.org>; 
<fgodlee@bmj.com>; 
< howa rd.bauchner@jamanetwork.org>; 
<richard.horton@lancet.com>; 
<erubin@hsph.harvard.edu> 

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

Date: 2020/07/08 14:38:28 

Priority: Normal 

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 Avenue, S.W. Room 640 G 
Washington, D.C. 20201 
Office: 202-260-0899 
Mobile:WM(~i 
Fax: 202-205-0873 
email: Gary.Dlsbrow@HHS.gov 

Legally Privileged - This e-mail transmissian and any documents attached to it may contain information 
that is legafly 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 fr, 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 <tfh\1R\ ~; 

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; jl1333@cumc.columbia.edu; 
dtuveson@cshl.edu; zj7@cumc.columbia.edu; wt62@cumc.columbia.edu; dwll@cumc.columbia.edu; 
tcw21@cumc.columbia.edu; kjtracey@northwell.edu; mvcallahan@mgh.harvard.edu; 
ja660@cumc.columbia.edu; janowitz@cshl.edu; djp6S@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@mcgilLca; 
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 <scomrnins@email.unc.edu>; Lawrence 
Steinman <steiny@stanford_edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm@helbcnih_gov>; 
pconti@unlch.it; Kadlec, Robert (OS/ASPR/1O) <Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/1O5) 
<secretary@hhs_gov>; Disbrow, Gary (DS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Christine Laine 
<claine@acponline.org>; fgodlee@bmj.com; howard.bauchner@jamanetwork.org; 
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richard.horton@lancet.com; erubin@hsph.harvard.edu 
Subject: RE: Use mast cell stabilizers, histamine Hl/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 I 
Eastern Virginia Medical School I 
Department of Internal Medicine I 
Chief, Pulmonary and Critical Care Medicine I 
825 Fairfax Ave, Rm 575, Norfolk, VA 23507 I 
~ 757.446.89101 1 757.446.5242 I 
121 marikpe@evms.edu I Q https://protect2.fireeye.com/url?k=af60a9f4-f335a024-af6098cb-
0cc4 7 a6a5 2de-1l162424aad75683&u=http://www. evms.ed u/ I 

Teaching. Discovering. Caring. 

From: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu> 
Sent: Wednesday, July 8, 2020 8:27 AM 
To: Robert Malone 4 fh\/R'l t; vinu arumugham <vaccine.safety@aol.com>; Sestili, 
Piero <piero.sestili@uniurb.it >; def2004@cumc.columbia.edu; jconigliaro@northwell.edu; 
ddml@cumc.cofumbia.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; tcw21@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@mcgill.ca; Julianne.Hall@guinnipiac.edu; Robert.Bona@guinnipiac.edu; 
h.clark@ucl.ac.uk; bryan roth@med.unc.edu; Victor.Francone@guinnipiac.edu; 
Norbert.Herzog@guinnipiac.edu; Maurice.Fremont-Smith@guinnipiac.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 Hl/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). 

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

Darrell 

Da1Tell 0. Ricke, Ph.D. 
Group 49 Biological and Chemical Technologies 
Lincoln Laboratory, Massachusetts Institute ofTechnology 
244 Wood Street 
Lexington, MA 02421-6426 

Phone: 781-981-8323 (voice messages only) 
Work cell:!th \ff;) I 
E-mail: Darrel I.Ricke@!I.mil .edu 

From: Robert Malone 4rh\ti=-\ ' '~ 
Date: Tuesday, July 7, 2020 at 6:12 PM 
To: vinu arumugham <vaccine.safety@aol.com> 
Cc: "Sestili, Piero" <piero.sestili@uniurb.it>, "def2004@cumc.columbia.edu" 
<def2004@cumc.columbia.edu>, " jconigliaro@northwell.edu" <iconigliaro@northwell.edu>, 
11ddml@cumc.columbia.edu11 <ddml@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>, 
11dtuveson@cshl.edu 11 <dtuveson@cshl.edu>, lfzj7@cumc.columbia.edu" 
<zj7@cumc.columbia.edu>, "wt62@cumc.columbia.edu" <wt62@cumc.columbia.edu>, 
11dwll@cumc.columbia.edu 11 <dwll@cumc.columbia.edu>, "tcw21@cumc.columbia.edu" 
<tcw21@cumc.columbia.edu>, "kitracey@nort hwel l.edu" <kjtracey@northwell.edu>, 
11 mvcallahan@mgh.harvard.edu11 <mvcallahan@mgh.harvard.edu>, 
" ia660@cumc.columbia.edu" <ia660@cumc.columbia.edu>, " janowitz@cshl.edu" 
<janowitz@cshl.edu>, 11djp6S@cam.ac.uk11 <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>, 
11 elena.morenodelolmo@mssm.edu 11 <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@mcgil l.ca 11 <anthony.mittermaier@mcgill .ca>, 
"Julianne.Hall@guinnipiac.edu" <Julianne.Hall@guinnipiac.edu>, 
11 Robert.Bona@quinnipiac.edu11 <Robert.Bona@guinnipiac.edu>, 11h.clark@ucl.ac.uk11 

<h.clark@ucl.ac.uk>, "bryan roth@med.unc.edu" <bryan roth@med.unc.edu>, 
"Victor. Francone@gu inn i piac.edu" <Victor.Francone@g uin nip iac. ed u>, 
"Norbert.Herzog@guinnipiac.edu" <Norbert.Herzog@guinnipiac.edu>, "Maurice.Fremont ­
Smith@guinnipiac.edu" <Maurice.Fremont-Smith@guinnipiac.edu>, 11marikpe@evms.edu 11 
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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>, "Secret ary@HHS.gov11 <Secretary@hhs.gov>, 
"Gary.Disbrow@hhs.gov" <Gary.Disbrow@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 Hl/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>wrote: 

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?) 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 con-ectly predict the beneficial effects of these medications since late 
January 2020 because the mechanism was understood. Hundreds of thousands ofIives could 
have been saved if these medications had been used. lfwe 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 Chromonesfor Early Anti-if!fiammato,Jl Treatment Q(COVID-19 

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

COVJD-19: Famotidine, Histamine, Mast Cells, and Mechanisms 
bttps://www.researcbsguare.com/article/rs-30934/v2 

Mast Cells Contribute to Coronavirus-Induced I,~flammation: New Anti-h1flammato1y Strategy 
https://pubmed.ncbi.nlm.nih.gov/32013309/ 

Immunological mechanisms explaining the role oflg£, mast cells, histamine, elevatingferritin, 
IL-6, D-dirner, VEGF levels in COVID-19 and dengue. potential treatments such as mast cell 

https://pubmed.ncbi.nlm.nih.gov/32013309
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stabilizers, antihistamines, Vitamin C, hydroxychloroquine, ivermeclin and azithromycin 
https://doi.org/ l 0.528] /zenodo.3 748303 

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=e l 8ec594-bddbcc44-el8ef4ab-0cc47 a6a52 de-
44d3 aa82 7e434ccc& u=https://annals.org/aim/fu llarticle/2 764199/use-hydroxychlorog uin e­
chl orogu i ne-duri ng-cov id-19-pandem ic-what-every-cl in ician 

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, Piere 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 COVIO. 

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 

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

https://doi.org/10.3389/fphar.2020.00854
https://u=https://annals.org/aim/fu
https://doi.org
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<mike.sharland@stgeorges.nhs.uk>, bil l.steinbach@duke.edu <bil l.steinbach@duke.edu>, 
ptammal@jhmi.edu <otammal@jhmi.edu>, ttan@northwestern.edu 
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Kawasaki disease (KO) and COVfD-19 are iatrogenic diseases; Try mast cell stabilizers, H l/H2 
blockers. 

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

https://twitter.com/ Arumugham Vinu/status/ l259659169046474 753 ?s=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 ofjust an antiviral response. Consider IgE/IgG4 responses against heat 
shock proteins. 

Immunological mechanisms explaining the role oflgE, mast cells, histamine, elevatingferritin. 
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/ 10.528 l /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. 

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

https://www.medrxiv.org/content/ l0.1 101/2020.05.01 .20086694vl 

Root cause of' CO V1D-l 9? Biotechnology~'> dirty secret: Contamination. Bioinformatics evidence 
demonstrates that SARS-Co V-2 was created in a laboratory, unlikely to be a bioweapon but most 
likely a result ofsloppy experiments 

https://doi .org/ 10.5281/zenodo.3 766462 
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My comment posted in the Annals of Internal Medicine: 

Please see comments section: 

https://protect2.fireeye.com/url?k=89b04da4-d5e54474-89b07c9b-0cc47a6a52de­
Od3acbf23 16abfbb&u=https://annals.org/aim/fullarticle/27 64199/use-hydroxychloroguine­
chloroguine-during-covid-19-pandemic-what-every-clinician 

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

Hy<lroxychloroqurne and azithromycm use in COVID-19 have been <lisrmssed 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/heal th-shots/2020/04/02/826 l 052 78/venti lators-are-no-panacea-for-
cri tically-i ll-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 (coronavin.ts infected pig). Accession number QGVl2786 vs. 
QHD43416.l forSARS-CoV-2. 

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases, one 
could develop JgE mediated sensitization to coronavirus spike prot~ins. We have entire, viable 
porcine circoviruses in the rotavirus vaccines, 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 allergic reaction can increase disease 
severity. ln such cases, antihistamines and other allergy treatments such as mast cell stabilizers may 
help reduce infection severity. 
This is similar lo influenza vaccine induced allergy to the influenza virus, increasing the severity of 
subsequent influenza infoction as described bere: 
lnfluenza vaccines and dengue-like disease 
https://www.bmj.eom/contcnt/360/bmj.k 13 78/rr- l 5 

There have been reports that elevated fen-itin and IL-6 levels are predictors offatality in COVID-19. 
https ://www.thelancet.com/journals/lancet/article/P llS0 140-6 73 6(20)30628-0/fu lltext 

There is an increase in mast cell density during infections: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC443507 1/ 

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

Ferritin Particles Accumulate in Human Mast Cell Secretory Granules and Are Released upon Fci;Rl­
mediatcd Activation 
https://protect2.fireeye.com/url?k=a8f577aa-f4a07e7a-a8f54695-0cc47a6a52de-
0c20b4 f854efc630&u=https://www.jacionli.ne.org/article/S0091 -6749( 17)32622-2/fol ltext 
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Histamine promotes release of lL-6. 

Histamine Promoks the Release of lnterl_.ukin-6 via the H l R/p38 and NF-KB Pathways in Nasal 
Fibroblasts 
https://www .ocbi.nlm.nih.gov/pmc/articles/PMC42 l 4978/ 

Also, neutrophils recruited to the lung during infection can release histamine. 

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia. 
hltps://www.ncbi.nlm.nih.gov/pubmed/ l 7 l 58962 

The antihistamine effect of Vitamin C IV se~ms to help. 

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

https ://www. nutrai ngredients.com/ Artic le/2020/03/25/Hospi tal-tums-to-high-dose-vi tami n-C-to­
fight-coronavims 

Also, azithromycin reduces histamine induced inflammation. 

The anti-inflammatory effects oferythromycin, clarithromycin, azithromycin nnd roxithromycin on 
histamine-induced otilis media with effusion in guinea pigs. 
https://wv-.1w.ncbi.nlm.nih.gov/pubmed/29888693 

Hydroxyehloroquine helps in allergic asthnrn. 

Hydroxychloroquine improves air0ow and lmvers circulating IgE levels in subjects with moderate 
symptomatic asthma. 
https://www.ncbi .n lm .nih.gov/pubmed/972366 1 

Hy<lroxychloroqu ine and azithrornycin as a tri;:atment ofCOVlD-19: results ofan open-label non­
randomized clinical trial 
https://www.sciencedirect.com/science/a1iicle/pii/S0924857920300996 
https://protect2.fireeye.com/url?k=2ff8f995-73adf045-2ff8c8aa-Occ47a6a52de-
d6f7d13655de426 l&u=bttps://www.meditenanee-infection.com/covid- l9/ 

So there are many indicators pointing to the rok of mast cell dcgranu!ation/histamine release being a 
major component orCOV I D-19. 
Antihistamines. mast cell stabilizers, Vitamin C. hydroxychloroquine, azithroinycin may all address 
di ffercnt asrects of this same problem. 
Focusing on only the antiviral actions of hydroxychloroquinc or azithromycin. will lead us into blind 
alleys. 

https://l&u=bttps://www.meditenanee-infection.com/covid-l9
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"Tread lightly, take only pictures, leave ohly footprints, kill only time" 
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<howard.bauchner@jamanetwork.org>; 
<richard.horton@lancet.com>; 
<erubin@hsph.harvard.edu> 

Sent Date: 2020/07/08 14:38:27 

Delivered Date: 2020/07/08 14:38:28 
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From: Disbrow, Gary (O5/ASPR/BARDA) </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DCOBB45F8FAC629CF09-DISBROW, GA> 

Johnson, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0851e89240324306b78740a4a60745e2·Johnson, Ro 
<Robert.Johnson@hhs.gov>; 
Houchens, Christopher (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYD IBOHF23SPDL T)/cn=Recipients/en= 7ac94a574bd04528b7c91 bbd61893975-Houchens, C 
<Christopher.Houchens@hhs.gov>;

To: 
Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=7a02el28c60f4a 7195532a 1545af9556-Walker, Rob 
<Robert. Walker@hhs.gov>; 
Lambert, Linda (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/en =Recipients/en =ce6824b6a92a4a4e893ea 7b54el7eb3c·Lambert, Li 
<Linda.Lambert@hhs.gov> 

Bright, Rick (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
CC: (FYDIBOHF23SPDLT)/cn=Recipients/cn=S3034752f3Sa4317aa74f46348442d39·Bright, Ric 

<Rick.Bright@hhs.gov> 

Subject: RE: Remdesivir Donation 

Date: 2020/04/07 19:33:00 

Priority: Normal 

Type: Note 

Team, 

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. I have responded 
to EIieen. 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, O.C. 20201 
Office: 202-260-0899 
Mobilelt h \/~\ I 
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. Ifyou have received this transmission in error, please 
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mailto:Walker@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Robert.Johnson@hhs.gov


immediately 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 Contracting Officer 
for direction 

From: Johnson, Robert (OS/ 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 (OS/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 I don't 
that makes this different. Thanks. 

Robert Johnson, Ph.D. 
Director, lntlueoza and Emerging Lofoctious Diseases Division 
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: 202-401-4680 
Cell; l(bl(6) I 
email: Robert.Johnsoo@l fHS.gov 

Legally Privileged - This e-mail transmission and any documents attached to ii may contain in(brmation 
that is legally privileged. ff'you are not the intended recipient, or a person responsible for delivering this 
transmission to the intended recipient, you are herehy notified that any disclosure. copying, distribution, 
or use o,(this transmission is strictly ptohibited. I/you have received this transmission in error. please 
immediately notf/j1 the sender and destroy the original transmission. attachments, and destroy any hard 
copies. 

Note to contractors: notMng 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. rhe 
contractor must disregard that portion o,f'the communication and contact the Contracting Officer 
for direction 

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

If you are asking if BARDA should also file the EUA for Remdesivir, my answer would b (b)(S) 
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:l(b)(6) I 
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 (O5/ASPR/BARDA) <Christopher.Houchens@hhs.gov>; Lambert, Linda 
(OS/ASPR/BARDA) <Linda.Lambert@hhs.gov>; Johnson, Robert (OS/ASPR/BARDA) 
<Robert.Johnson@hhs.gov> 
Subject: RE: Remdesivir Donation 

Sorry, Chris, I 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 I don't know what my role is with this one. 

Bob 

From: Houchens, Christopher (OS/ ASPR/BARDA) <Christopher.Houchens@hhs.gov> 
Sent: Tuesday, April 7, 2020 4:32 PM 
To: Walker, Robert (O5/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 specifically asking about the following the position of the BARDA and/or the 
MCM TF? I 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 ofseverely ill patients and allocate supply to 
them." 

mailto:Robert.Johnson@hhs.gov
mailto:Linda.Lambert@hhs.gov
mailto:Robert.Walker@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Robert.Johnson@hhs.gov
mailto:Linda.Lambert@hhs.gov
mailto:Christopher.Houchens@hhs.gov
mailto:Robert.Walker@hhs.goV
mailto:houchens@hhs.gov
mailto:Robert.Johnson@hhs.gov
mailto:Linda.Lambert@hhs.gov


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:llh\(fi) I 

Christopher.houchens@hhs.gov 

From: Walker, Robert (OS/ASPR/BARDA) <Robert.Walker@hhs.gov> 
Sent: Tuesday, April 7, 2020 4:13 PM 
To: Lambert, Linda (OS/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 

From: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV> 
Sent: Tuesday, April 7, 2020 3:50 PM 
To: Gorman, Susan (ASPR/SNS) <spg4@cdc.gov>; Walker, Robert (OS/ASPR/BARDA) 
<Robert.Walker@hhs.gov>; Ottem, Ronald (Ron) (ASPR/SNS) <rco9@cdc.gov>; Mabry, Shirley 
(ASPR/SNS) <aiq8@cdc.gov>; Adams, Steven A. (ASPR/SNS) <saal @cdc.gov> 
Cc: Hamel, Joseph (OS/ASPR/1O) <Joseph.Hamel@hhs.gov>; Waters, Cicely (OS/ASPR/OEA) 
<Cicely.Waters@hhs.gov> 
Subject: FW: Remdesivir Donation 

SNS and BARDA colleagues: Hi, I 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. I 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.C1apton @gilead.com> 
Sent: Tuesday, April 7, 2020 3:27 PM 
To: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV>; Hamel, Joseph (OS/ASPR/1O) 
<Joseph.Hamel@hhs.gov> 
Cc: Jennifer Alton <jenn.alton@pathwaypol icy.com>; Michael Boyd <michae1.boyd1@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: I 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 (OS/ASPR/IO) 
<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 ....__ __ ___,l(t)(6 } ________ 

From: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV> 
Sent: Tuesday, April 7, 2020 1:58 PM 
To: Hamel, Joseph (OS/ASPR/IO) <Joseph.Hamel@hhs.gov>; Chuck Clapton 
<Chuck.Clapton@gilead.com> 
Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com> 
Subject: [EXTERNAL) RE: Remdesivir Donation 

Chuck: I can contact you so I 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: Hamel, Joseph (OS/ASPR/1O) <Joseph.Hamef@hhs.gov> 
Sent: Tuesday, April 7, 2020 1:56 PM 
To: Mantoan, Patricia (HHS/OGC) <Patricia.Mantoan@HHS.GOV> 
Cc: Jennifer Alton <jenn.alton@pathwaypolicy.com>; chuck.clapton@gilead.com 
Subject: Remdesivir Donation 
Importance: 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: !th\/~\ 

Sender: Disbrow, Gary (OS/ASPR/BARDA) </O= EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0FD5845DEFDA4DC0BB45F8FAC629CF09-DISBROW, GA> 

Johnson, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en=0851 e89240324306b 78740a4a60745e2-Johnson, Ro 
< Robert.Johnson@hhs.gov>; 
Houchens, Christopher (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 7ac94a574bd04 528b7c9 lbbd61893975-Houchens, C 
<Christopher.Houchens@hhs.gov>; 
Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 

Recipient: (FYDIBOHF23SPDLT)/en=Recipients/en=7a02e128c60f4a 7195532a1545af9556-Walker, Rob 
<Robert.Walker@hhs.gov>; 
Lambert, Linda (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=ce6824b6a92a4a4e893ea 7b54e17eb3c-Lambert, Li 
<Linda.Lambert@hhs.gov>; 
Bright, Rick (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn= 53034 752f35a4 317aa74f46348442d39-Bright, Ric 
<Rick.Bright@hhs.gov> 

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

Delivered Date: 2020/04/07 19:33:00 
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~ BardyDx® 
We're close to your heart'M 

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 

® Convenience for the Organization 

@ Clarity for the Physician 

CONFIDENTIAL 



I 
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 

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 

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

CONFIDENTIAL 

2 



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 Oiag11ostics, Inc. All Rights Reserved. 3 CONFIDENTIAL 
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The only peer-reviewed, cliniq?.l _ . • @ r i ifi11ter.M~I 
measurement compared to ai/£-.iJ[_ . ri 
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SOURCE; Smith WM., et al. Comparison of diagnostic value using a small, single channel, P-wave cent ric sternal ECG monitoring patch with a 
standard Ho lter. American Heart Journal. March 2017 (See Figure 3-c) 
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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 
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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 
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lndustry-Leadjt.Jg • Proprietary, disruptive P-wave centric technology 
Monitoring Techhqlog~ • Only technology capable of diagnosing arrhythmias precisely 

. 
Proprietary Platf§rillil • Founded and invented by Electrophysiologist Dr. Gust Bardy 

Back-End An~JY.,tics • Platform technology addresses short and long-term monitoring..__ 

-
-,, 

Strong Clinical Evl{:lence 

Flexible Billing ~ 
Workflow Optio[il,~ 

Solid Commercializatiom 
Path 

Accelerating Comrp_e·ricial 
Traction ·= 

• Peer-reviewed publications demonstrating clear clinical 
superiority over existing monitors (head to head studies) 

• Split billing & workflow options address the clinical and 
financial needs of customers 

• FDA 51 0(k) cleared, CE Marked, Health Canada cleared 
• Utilizes existing reimbursement codes 

• 500+ Accounts; 150,000+ CAM Patch patients to date 
• 70+ U.S. Patents & Additional Patents Pending 
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ICAM Patch vs. Holter Study I ICAM Patch vs. iRhythm Zio Patch Study I 
50% • CAM patch reported 40% more arrhythmias 

.c... _ than the Zia XT patch. 
·- U'J3: ... 40% 
"C i • Increased diagnostic accuracy of the CAM 
Q) ·­U'J ... patch resulted in a different, more informed,0 (ti 3.8x
CC. 30% clinical action in 12 of 29 patients (41%): c,O Increase(ti Ln 
•- II 
Cc 

J!! - 20%(tic ·-
Q) E 
;:.c
(ti ... 
a. >-.c 10%.... I..
0 I.. 

~ct 
0 

0% 
(n=29 patients) 

Holter CAM 

Source: Smith W, et al. Comparison of diagnostic value using a small single channel, P-wave centric sternal ECG ~:Rho R, Vossler M, Blancher S, Poole JE. Comparison of two ambulatory patch ECG monitors: The 
monitoring patch with a standard 3-lead Holter system over 24 hours. American Heart Journal. 2016. benefit of the P-wave and signal clarity. American Heart Journal. 2018. 

@2020 Bardy Diagnostics, Inc. All Rights Reserved. 9 CONFIDENTIAL 



Who is BardyDx? 

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

• BardyDx has FDA 51 O(k) 
clearance and CE Mark 
approval to market the 
Carnation Ambulatory 
Monitor (CAM) Patch. 

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

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 ofthe 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. 

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: 

1. Unreliable Diagnostics Lead to Repeat Testing 

• 4 of 5 Holter tests fail to detect clinical events or diagnose 
disease.1 

• Approximately 23% will undergo repeat monitoring.2 

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 therapy3 likely due to other 
underlying arrhythmias missed by current monitors. 

Mobile Cardiac Telemetry 
0.7MM Tests 

US Ambulatory Cardiac 
Monitor Market 4 

($1B) 
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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. 

In'\ Clari~y- for 
~ Phys1c1ans 

• Patented P-wave centric 
ECG detection technology 
designed to drastically 
improve clinica l decision­
making 

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

- 3.Bx increase in clinically­
significant arrhythmias 
compared to a Holter5 

- 40% more arrhythmias 
than the f irst-to-market 
iRhythm Zio Patch6 

Value Proposition 

fc.o.J\ Conv~nience for 
~ Practices 

• Simple-to-use, disposable 
patch avoids headaches 
with coordinating Holter 
lending & returns 

• Fits into existing workflows, 
including option to perform 
ECG analysis in-house or 
outsource to BardyDx 

• Strong practice applications 
in cardiology, emergency 
medicine, neurology 
(stroke), internal medicine, 
pediatrics 

www.bardydx.com 

W Comfort for 
~ Patients 

• Improved patient 
compliance with its lifestyle­
enabling patch design (no 
need to remove while 
showering or sleeping) 

• Patient-friendly design that 
is discreet, compact, and 
comfortable 

• 96% of patients preferred 
wearing the CAM patch 
compared to a 3-lead 
standard Holter monitor6 

~ Gust Bardy, MD 
~ Founder & CEO 
• 38 years as a cardiac electrophysiologist 
• 400+ peer-reviewed publications 
• 240+ US Patents 
• Founder of Cameron Health's (acquired 

by Boston Scientific) revolutionary S-ICD 
device 

Executive Tearn 

Gust H. Bardy, MD: CEO 
Ken Nelson: CCO 
Ed Vertatschitsch: COO 
Mark Handfelt: CAO 
Mark Querry: CFO 

Board of Directors 

Gust H. Bardy, MD 
Garheng Kong, MD, PhD 
Alan Levy, PhD 
Paul LaViolette 
Dave Tamburri 
Rik Vandevenne 
Warren Watson 

1 Steinbe<g J, ct al. 2017 ISHNE-HRS ExpertConsensus on Ambvlatory ECG and External O.rdiac Mon~oringl Telemetry. HeartRhythm 2017;14(7). 
2Arnold R, etal. Co.tAnalys;s and Clin;,;.i OutcomesofAmbulatory Care Monhoring ;n Medicane Patients: Describing the o;,,gro!lic Odyssey. JournalofHeali/1 Economic,; andOutcomes Reowrch. 2015;2(2).161-9. 
1 Bunch T, etal. Five-Year Outcomes ofCatheter Abl..-;on ,n Patient> with Atrial Fibrillation and Left Ventrio,la, Systolic Dysfunction. JoLJmalofCardiovasculilr l:lectrophysio/ogy.2015;26(4):363-370. 
' &acciode;ta, E. A'nbulotory EleCITTJcamiography Moniroring ~=-2019 US Market Analysis. Decision Resourws Group. 2018. 
'Smith W, et al. Comparison ofdiagnostic value using asmall single channel. P-wave centric sternal ECG monitoring patch wiih a standord 3-lead Ho~e• system ove,- 24 hour,;.Am HearrJ 2016;185:67-73. 
' • Rho R. etal. Comparison oftwoambulatorypatch ECG mo<1itor,;: The benefit of the P-wave and signal clarity. American Heart Journal. 2018;203:1()9.117. 02120 
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l 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."' <Marik.PE@EVMS.EDU>, "Ricke, Daffell - 0449- MJTLL" 
<darrell.ricke@ll.mit.edu>, Robert Malone <V"'"c' t>, vinu anmrngham 
<vaccine.safety@aol.com>, "Sestili, Piero'' <piero.sestili@un iurb.it>, ''de:f2004@cumc.columbia.edu" 
<def2004@cumc.columbia.edu>. "jconig]iaro@northwell.edu'' <jconigliaro@norlhwell.edu>. 
"ddm l @cumc.colwnbia.edu" <ddm l @cumc.columbia.edu>, ''ag3786@cumc.co1umbia.e.du" 
<ag3786@curnc.columbia.edu>, ''mo2 l30@cumc.columbia.edu" <mo2130@cumc.columbia.edu>, 
"jl I333@cumc.columbia.edu" <jll 333@cumc.columbia.edu>, "Tuveson, David" <dtuveson@cshl.edu>. 
"7j7@cumc.columbia.edu" <zj7@cumc.columbia.edu>, ''wt62@cumc.columbia.edu" 
<wt62@cumc.columbia.edu>, "dwl.l @cnmc.columbia.edu" <dw] l@cumc.coJumbia.edu>, 
"tcw2 l@cumc.columbia.edu" <tcw2 l @cumc.columbia.edu> , "kjtracey@nortl1well.edu" 
<kjtracey@no1thwell.edu>, "nwcallahan@mgh.harvard.edu" <mvcallahan@mgh.harvard.edu>. 
"ja660@cumc.columbia.edu" <ja660@curnc.columbia.edu>, "Janowitz, Tobias" <janowitz@cshl.edu>. 
"djp65@cam.ac.uk" <djp65@cam.ac.uk>, "yongfeng@email.unc.edu" <yongfeng@email.unc.edu>, 
"xpbuang@unc.edu" <xpbuang@unc.edu>. "kris.wh.ite@mssm.edu" <kris.white@mssm..edu>, 
"elena.morenodelolmo@mssm.edu" <elena.morenodcloJmo@mssm.edu>, 
"Assa(_A.lon@hms.harvard.edu" <Assa(_Alon@hms.harvard.edu>, "Andrew_Kruse@hms.harvard.edu'' 
<Andrew_ K.ruse@hms.harvard.edu>, "anthony.mittemrnier@mcgill.ca" 
<anthony.mittcrmaicr@mcgill.ca>, ''Julianne.Hal.l@quinnipiac.edu" <Juliannc.Hall@quinnipiac.cdu>. 
"Robert.Bona@quinnipiac.edu" <Robert.Bona@quinnipiac.edu>, "h.c1ark@ucl.ac.uk" 
<b.clark@ucLac.uk>. "bryan_rotb@med.unc.edu" <bryan_rotb@med.unc.edu>, 
1'Victor..Francone@quinnipiac.edu" <Victor.Francone@quinnipiac.edu>, 
"Norbert.Herzog@quinnipiac.edu" <Norbert.Herzog@quinnipiac,edu>, "Maurice.Fremunt­
Smith@quitmipiac.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>. "pconti@unich.it" <pconti@unich.it>. 
"Kadlec. Robert (OS/ASPR/IO)" <Robert.Kadlec@b.bs.gov>, "HHS Secretary (HHS/lOS)" 
<sec.retary@hhs.gov>, Christine Laine <claine@acponline.org>, "fgodlee@bmj.com'' 
<tgodlee@bmj.com>, "howard.bauchner@jamanetwork.org" <howard.bauchner@jamanetwork.org>, 
"richard.horton@lancct.com" <richard.horton@lancet.com>, "en.1bin@hsph.harvard.edu" 
<erubin@hsph.harvard.edu> 
Subject: RE: Use mast cell stabilizers. histamine HI/H2 blockers in COVID-19 

Please remove me from this email distribution list. 

Regards 

Gary 
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Gary L. Disbrow Ph.D. 
Deputy Assistant Secretary 
Director, Medical Countermeasure Programs 
Biomedical Advru1ced Research and Development Authority 
BARDA 
Assistant Secretary for Preparedness and Response ASPR 
Depat1ment of HcaJth and Human Services 
330 lndep~ndence Avenue, S.W. Room 640 G 
Washington, D.C.20201 
Office: 202-260-0899 
Mobile: !rh\lF.\ I 
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 p1ivilegcd. Tf you arc not the intended rcc-ipicnt, or a person responsible for delivering this 
transmission to the intended recipient, you are hereby notified that any disclosure, copying, distribution. 
or use ofthis transmission is strictly prohibited.. If you have received th.is traosmission in error. please 
immediately notify the sender and destroy the origi11al 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 ofthe c01mnunication 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 

/b) 6) vinu arumugham <vaccine.satety@aol.com>; Sestili, Piern 
<piero.sestt umurb.rt>; ef2004@cumc.columbia.edu; jconi.gliaro@nortbwcl.l.edu; 
ddml@cumc.columbia.edu; ag3786@cumc.colurnbia.edu; mo2130@cumc.columbia.edu; 
jl I 333@cun1c.columbia.edu; d.tuveson@cshl.edu; zj7@cumc.co1umbi~Ledu; wt62@cumc.columbia.edu; 
dwl l @cumc.columbia.edu; tcw2 I@cumc.columbia.edu; kjtraccy@northwcll.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.rnorenodelolmo@mssm.edu: 
Assaf__Alon@l1111s.harvard.edu; Andrew _Kruse@hms.harvard.edu; antbony.mittennaier@mcgill.ca: 
Juli.anne.Hall@quinnipiac.edu: Robert.Bona@quinnipiac.edu: h.clark@ucl.ac.uk: 
bryan_roth@med.unc.edu; Victor.Francone@qu.innipiac.edu; Norbert.Herzog@quinnipiac.edu; 
Maurice.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scomrnins@email.unc.edu>; Lawrence 
Steinman <steiny@stanford.edu> : ngkounis@otenet.gr; Matzinger. Polly <pcm@helix.nih.gov>: 
pconti@un.ich.it; Kadlec, Robert (OS/ 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@bmj.com; howard.bauchner@jamanetv,ork.org; 
richard.horton@lancet.com; erubin@hspli.harvard.edu 
Subject: RE: Use mast cell stabilizers, histamine H l /H2 blockers in COVID-19 

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

PM 
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Paul E. Marik MD, FCCP. FCCMI 
Eastern Virginia Medical Scbooll 
Department of Internal Medicine! 
Chief, Pulmonary and Critical Care Medicine! 
825 Fairfax Ave, Rm 575, Norfolk, VA 235071 
• 757.446.891017 757.446.5242 I 
• marikpe@evrns.edu1<mailto:marikpe@evms. edu% 7C> • h ttps://protect2. firccye. com/url?k= 25 3 2 f565-
7966ec 19-253 2c45a-0cc4 7 adc5fa2-0412d488c3 d4e004&tl'==https: //protect2. ftreeye.com/url?k=af60a9t-=4-
t13 5a024-af6098c b-0cc47 a6a52<le-
1 l l62424aad75683&u= http://www.evms.edu/ j<https://protect2.fireeye.eom/url'?k=69605350-35344a2c-
6960626f-Occ4 7 adc5fa2-5050f27 c666d 1875&u=https://urldefense .proofpoint. com/v2/url?u=https-
3 A _protect2.fireeye.com_ url-3 Fk-3 D456a8t77-2 D 193f86a7-2D456abe48-2D0cc4 7a6a52de-
2D2a487 86653d90e0b-26u-3Dbttp-3 A_ www .evms.edu-
257 c _ &d= Dw MGaQ&c=mkpgQs82XaCKI w NV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL UmDl 
ROBW3umLQEgX7YxisEG8VjS I tJOoxmu_ lk&m=(_TaRuzze9NBCIPdM7JCrb­
e8TgWakoRNvkw5lZR_bQ&s=HsgHWSDc56o6HYzn VALb7C88k0O98NgiC:JOKeG ARaXo&c=> 

Teaching. Discovering. Caring. 

From: Ricke. Dan-ell - 0449 - MITLL <darrell.ricke@ll.mit.edu<mailto:darrell.ricke@ll.mit.edu>> 
Sent: Wednesday, July 8, 2020 8:27 AM 
To: Robert Malone i th\ff=i\ ~mailto:l'b)\6 / p,>; vinu arumugham 
<vaccine.safety@aol.com.<mailto:vacciue.safety@aol.com>>~ Sest11i1 Piero 
<piero.sestili@uniurb.it<mailto:piero.scstili@uniurb.it>>; 
det2004@cumc.columbia.edu<mailto:def2004@cumc.co1umbia.edu>; 
jconigliaro@northweJl.edu<mailto:jconigliaro@northwell.edu>; 
ddml@cumc.columbia.edu<mailto:ddml @cumc.co]umbia.edu>: 
ag3786@cumc.columbia.edu<mailto:ag3786@cu1nc.columbia.edu>; 
mo2130@cumc.coJumbia.edu<mailto:mo2130@cumc.columbia.edu>: 
j I l 333@cumc.columbia.edu<mailto:jl 1333@curnc.columbia.edu>; 
d tuveson@csh 1.edu<mailto:dtuveson@cshl .edu>; 
zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.cdu>; 
wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>; 
dwl l @cumc.columbia.edu<mailto:dwl l @cumc.columbia.edu>; 
tcw2 l @cumc.colu.mbia.edu<mai.lto:tcw2 l @cumc.col.umhia.edu>; 
kjtracey@northwell.edu<mailto:kjtracey@northwell.edu>; 
mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>; 
ja660@cumc.columbia_edu<mailto:ja660@cwnc.colurnbia.edu>; 
janowitz@cshl.edu<mailto:janowitz@cshl.edu>; djp65@cam.ac.uk<mailto:d_jp65@cam.ac.uk>: 
yongfong@cmail.tmc.edu<mailto:yongfeng@email.unc.edu>; 
xph11ang@tmc.edu<nrn.ilto:xphuang@u11c.edu>; kris. white@mssm.edu<mai Ito: kris.whitc@mssm.edu>; 
elena.morenodelolmo@mssm.edu<mailto:elena.moreno<lelolmo@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<rnailto:anthony.mittermaier@mcgill.ca>; 
Jul ianne.l-IaH@qujnnipiac.edu<mailto :.lu lianne. Hall@quinnipiac.edu>; 
Robert.Bona@quinnipiac.edu<mail.to:Robert.Bona@qu.i.nnipiac.edu>; 
h.clark@ucl.ac.uk<mailto;h.clark@ucl,ac.uk>; 
bryan _ roth@mcd. lmc.cdu<mai lto:bryan _roth@med. w1c.cdu>: 
Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>; 

mailto:h.clark@ucl.ac.uk<mailto;h.clark@ucl,ac.uk
mailto:Hall@quinnipiac.edu
mailto:anthony.mittermaier@mcgill.ca<rnailto:anthony.mittermaier@mcgill.ca
mailto:Kruse@hms.harvard.edu
mailto:kris.whitc@mssm.edu
mailto:djp65@cam.ac.uk<mailto:d_jp65@cam.ac.uk
https://ja660@cumc.columbia_edu<mailto:ja660@cwnc.colurnbia.edu
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https://cumc.columbia.edu
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mailto:piero.sestili@uniurb.it<mailto:piero.scstili@uniurb.it
mailto:l'b)\6
https://fireeye.com
http://www.evms.edu/j<https://protect2.fireeye.eom/url'?k=69605350-35344a2c


Norbert.Herzog@quim1ipiac.edu<mailto:Norbert.Herzog@quinnipiac.edu>: Maurice.Fremont­
Smith@quinnipiac.edu<mailto:Mauricc.Frernont-Smith@quinnipiac.edu>: Marik. Paul E. 
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins, Scott P 
<scommins@email.unc.edu<mailto:scornmins@email.unc.edu>>; Lawrence Steinman 
<steiny@stanford.edu<mailto:stciny@stanford.cdu>>; 
ngkounis@otenet.gr<mailto:ngkounis@otenet.gr>; Matzinger, Polly 
<pcm@helix.uih.gov<mailto:pcm@bel.ix.o.ih.gov>>; pconti@unich.it<nrni1to:pconti@unich.it>: 
Robert.Kadlec@hhs.gov<mai Ito:Robert. Kadlec@hhs.gov>: 
Secretary@HHS.gov<mailto:Secretary@HHS.gov>; 
Gary.Disbrow@hhs.gov<mailto:Gary.Disbrow@hhs.gov>; Ch1istine Laine 
<claine@acponline.org<mailto:claine@acponline.org>>; fgodlee@bmj.cotn<mailto:fgodlee@bmj.com> ; 
hm,vard.bauchner@jamanetwork.org<mailto:howard.bauchner@jamanet:work.org>: 
ricJ1ard.borton@lancet.com<mailto:richard.horton@tancet.com>; 
erubin@hsph.harvard.edu<mailto:eruhin@hsph.harvard.edu> 
Subject: Re: Use mast cell stabilizers, histamine Hl /H2 blockers in COVID-19 

All. 

The foll.owing preprint on Kawasaki Disease and Multisystem lnflmnmatory Syndrome in Children: An 
Antibody-Induced Mast Cell Activation Hypothesis is posted here: https://www.ll.mit.edu/r­
d/publications/kawasaki-ctiseasc-and-multisystem-inflammatory-syndromc-childrcn-antibocly­
induccd<b Ups:/ /urldefcnse.proo fpoint.com/v2/url?u=https-3A _ w,vw.11.mit. cdu _ r-
2 Dd _publications_ kawasaki-2 Dd isease-2 Da.nd-2Dmultisystem-2Di nt1ammatory-2Dsyndrome-
2Dchildren-2DantLbody-
2Dinduced&d=DwMGaQ&o=mkpgQs82XaCKl wNY 8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDTROBW3mnLQEgX7YxisEG8VjS I tJ0oxmu_lk&m=( _laRuzze9NBCTPdMzJCrb­
e8lgWakoRNvkw5[ZR_bQ&se:u3v4W6qCXVmTQPieiDmD _L9wfr79xipLeHDgnM20g.._g&e=> 
is now in press: J Pediatrics & Pe<liatr Med. 2020; 4(2): 1-7 (attached draft). 

I. would be interested in contributing to the proposed efforts. 

Sincerely, 

Dan-ell 

Daffell 0. Ricke. Ph.D. 
Group 49 Biological and Chemical Technologies 
Lincoln Laboratory, Massachusetts Institute of Technology 
244 Wood Street 
Lexington. MA 02421-6426 

Phone: 781-981-832.3 (vojce messages only) 
Work cell: Vhlfn\ I 
E-mail: Da1Tell.Ricke@ll.mit.edu<mailto:Darrell.Ricke@ll.mit.edu> 

From: Robert Malone 4(b)(6) r:mailtoi<h11fi1 p> 
Date: Tuesday, July 7, 2020 at 6: 12 PM 
To: vinu arumugham <vaccine.safety@aol.com<mailto:vaccine.safety@aol.com>> 

https://www.ll.mit.edu/r
https://fgodlee@bmj.cotn<mailto:fgodlee@bmj.com
mailto:Kadlec@hhs.gov
mailto:pconti@unich.it<nrni1to:pconti@unich.it
mailto:ngkounis@otenet.gr<mailto:ngkounis@otenet.gr


Cc: "Sestili, Piero" <piero.sestili@uniurb.it<mailto:piero.sestjli@uniurb.it>>, 
"de12004@cumc.columbia.edu<mailto:det2004@cumc.columbia.edu>" 
<def2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>>, 
"jconigUaro@northwell.edu<mailto:jconigliaro@northwell.edu>" 
<jconigliaro@northwell.edu<mailto:jconigliaro@northwcll.edu>>, 
"ddm l @cumc.columbia.e<lu<mailto:d<lm l @cumc.columbia.edu>" 
<ddml@cumc.columbia.edu<mailto:ddm l @cumc.columbia.edu> >, 
"ag3786@cumc.columbia.edu<mailto: ag3 7 86@cumc.co lumbia.ed u>" 
<ag3786@cumc.columbia.edu<mailto:ag3786@cumc.columbia.edu>>, 
"mo2130@cumc.columbia.edu<mailto:mo2130@cumc.columbia.edu>" 
<mo2130@cumc.columbia.edu<mailto:mo2I 30@cumc.columbia.edu>>, 
"jl 1333@curnc.colurnbia.e<lu<mailto:jl 1333@cumc.colurnbia.edu>" 
<jl l333@cumc.columbia.edu<mailto:jl 1333@cumc.colurnbia.edu>>, 
"dtu veson@csh I.edu <mailto:dtuveson@csh l.edu>'' <dtuveson@cs h I.edu<rnai lto:dtu veson@cshl.edu> >, 
"zj7@cumc.columbia.edu<mailto:zj7@cumc.colurnbia.edu>" 
<zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>>, 
"wt62@cumc.columbia.edu<mailto:wt62@curnc.columbia.edu>" 
<wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>>, 
"dwl l@cumc.columbia.edu<mailto:dwl l @cumc.columbia.edu>" 
<dwl l @cumc.columbia.edu<mailto:dwl l@cumc.columbia.edu>>, 
"tcw2 l@curoc.columbia.edu<mailto:tcw21 @cumc.columbia.edu>" 
<tcw2 l @cumc.columbia.edu<mailto:tcw21@cumc.columbia.edu>>, 
"k j tracey@north we] I .edu <ma i Ito: k jtracey@northwel l .e<lu>" 
<kjtracey@northwell.edu<mailto:kjtracey@no1ihwell.edu>>, 
"mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>" 
<mvcallahan@mgh.harvard.edu<mailto:mvcallahan@rngh.harvar<l.edu>>, 
"ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>" 
<ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>>. 
"janowitz@csh \ .edu <mai Ito :janowi tz@csh l .ed u>" <j anowitz@cshl.edu<mai Ito :janowitz@csh I.edu>>, 
"djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>" <djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>>. 
"Ricke, DaITell - 0449 - MITLL'' <darrell.ricke@ll.mit.edu<mailto:daJTell.ricke@ll.mit.edu>>, 
"yongfeng@ema ii. unc.edu<mai I to :yongfeng@email.unc.edu>" 
<yongfeng@email. unc. edu<mai I to: yongfeng@email. unc. edu>>, 
"xphuang@unc.edu<mailto:xphuang@unc.edu>" <xphuang@unc.edu-<mailto:xphuang@unc.edu>>, 
"kri s. white@rnssm.edu<mai Ito: kris .wh i te@mssm.edu>" 
<kris.whit.e@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>>, 
"Assaf_ Alon@hms.harvard.edu<mailto:Assaf _Alon@hms.harvard.edu>" 
<Assaf_ A lon@hm s. harvard.edu<ma i Ito:Assat~A lon@hms.harvard.edu>>, 
"Andrew_Kruse@bms. barvard. edu<mai Ito :Andrew_Kruse@hms. harvard. edu>" 
<Andrew_ K.ruse@hms.harvard.edu<mailto:Andrew_ Kruse@hms.harvard.edu>>, 
"anthony.mitterrnaier@mcgill.ca<mailto:anthony.mitterrnaier@mcgi\1.ca>" 
<anthony .mittermaier@mcgill .ca<mailto: anthony.mittermaier@mcgill.ca>>, 
"Julianne.Hall@quinnipiac.edu<mailto:Julianne.Hall@quinnipiac.edu>" 
<Julianne.Hall@quinnipiac.e.du<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> >, 

mailto:h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk
mailto:h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk
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"Victor.Francone@qu.innipiac.edu<mailto:Victor.Francone@qu.innipiac.edu>" 
<Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>>, 
"Norbert.Herzog@quinnipiac.edu<mail to: Norbert. Herzog@quinnipiac.edu>" 
<Norbett.Herzog@quinnipiac.edu<mailto:Norbe1t.Herzog@quinn.ipiac.edu>>, "Maurice.Fremont­
Smith@quinnipiac.edu<mailto:Maurice.Fremont-Smith@quinnipiac.edu>" <Mauricc.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@otcnet.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 :Robert. Kadlec@hhs.gov> >. 
"Secretary@HHS.gov<mailto:Secreta1y@HHS.gov>" 
<Secretary@hhs.gov<mailto:Secretary@hhs.gov>>, 
"Gary .Disbrow@hhs.gov<mai lto:Gary. Disbrow@hhs.gov>" 
<Gary. Disbrow@hhs.gov<mai I to: Gary.Disbrow@hhs.gov> >, Christine Laine 
<claine@acponline.org<m ai Ito: claine@acponline.org> >, 
"fgodlee@bmj.com<mailto:fgodlee@bmj.com>" <fgodlec@bmj.com<mailto:fgodlee@bmj.com>>. 
"howard. bau chner@jamanetwork.org<mai Ito :ho ward.bauchner@jamanetwork.org>" 
<hO\vard.bauchner@jamanehvork.org<mailto:howard.bauchner@jarnanetwork.org>>, 
"richard.horton@lancet.com <mai Ito: ricbard.ho1ton@lancet.com>" 
<richard.horton@lancet.com<mailto:richard.horton@lancet.com>>, 
"erubin@hsph.harvar<l.edu<mailto:erubin@hsph.harvard.edt1>" 
<crubin@hsph.barvard.edu<mailto:erubin@hsph.harvard.edu>> 
Subject: Re: Use mast cell stabilizers, histamine Hl/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, I 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_ I 0.1093 _ cid _ ciaa939 _586 7798&d=DwMGaQ&c=mkpgQs82X 
aCKiwNV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8VjS I tJ0 
oxmu_lk&m=f_laRuzze9NBCIPdMzJCrb-e8lgWakoRNvkw51ZR_bQ&s=MYgdONPADt-
JwlncB I VwSAnbwEquKEL I Qxinmhextcw&e=>?) requesting that authorities rapidly consider and 
promote the clinical exploitation of medications that address inappropriate mast cell activation and the 
resulting immune cascade in COVlD-19 (these include mast cell stabilizers, histamine H l/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 

https://academic.oup.com
mailto:ricbard.ho1ton@lancet.com
mailto:richard.horton@lancet.com
mailto:ward.bauchner@jamanetwork.org
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mailto:sbrow@hhs.gov
mailto:Kadlec@hhs.gov
mailto:pconti@unich.it
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@otcnet.gr
mailto:Herzog@quinnipiac.edu


because the mechanism was understood. Hundreds of thousands of lives could have been saved if these 
medications had been used. lfwe do not act now, hundreds of thousands more lives will be lost. 

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

Repositioning Chromones for Early Anti-inflammatory Treatment ofCOVID-19 

https://doi. org/ 1 0 .3 3 89/fphar.2020. 00854<https:/ /urldefense. proofpoint.com/v2/url ?u=https-
3A_doi .org_ I 0.3389 _fphar.2020.00854&d= DwMGaQ&c=mkpgQs82XaCKiwNV8b32dm VOmERq.Je4 
bBOtF0CetP9Y&r=6BEXLU mDIROBW3umLQEgX7Y xisEG8Vj SI t.J0oxmu_lk&m=f _ IaRuzze9NBC1P 
dMzJCrb-e8IgWakoRNvkw51ZR_ bQ&s=-
HCk5bQfdRS0Cbp9qF3 MGwTFnd5dzkmMccH mEZPfzR w&e=> 

COVID-19: Famotidine, Histamine, Mast Cells, and Mechanisms 
https://www.researchsquare.com/article/rs-30934iv2<https://ur1defense.proofpoint.com/v2/url?u=https-
3A_W\.Vw.researchsquare.com_ article _rs-
2D30934_ v2&d=DwMGaQ&c=mkpgQs82XaCKJwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL 
UmD1ROBW3umLQEgX7YxisEG8VjSltJ0oxmu_lk&m=(__IaRuzze9NBCIPdMzJCrb­
e8lgWakoRNvkw5IZR_bQ&s=j68Y6W2t8A2NNC5l~jGlzj9rlbVLzfBv_Xco53SNFVg&e=> 

Mast Cells Contribute to Corona virus-Induced Inflammation: New Anti-Inflammatory Strategy 
llttps:/ /pubmed.ncbi.n Im.nih.gov/320133 09/<h ttps :/ /urldefense. proofpoint.com/v2/url ?u=https-
3 A _pubmed.ncbi .nlm.nih.gov _32013309 _ &d=DwMGaQ&c=mkpgQs82XaCKlwNV8632dm VOmERq.J 
e4bBOtF0CetP9Y&r=6BEXLUmD1ROBW3umLQEgX7YxisEG8VjSltJ0oxmu_lk&m=(_LaRuzze9NBC 
IPdMzJCrb-e8IgWakoRN vkw5IZR _bQ&s=6 _trPnBT2Xre YZjRCzTs4p42rSLc I Gk-
7 AH I qMDoPMo&e=> 

Immunological mechanisms explaining the role oflgE, mast cells, histamine, elevating ferritin, IL-6, D­
dimer, VEGF levels in COVTD-19 and dengue, potential treatments such as mast cell stabilizers, 
antihistamines, Vitamin C, hydroxychloroquine, ivennectin and azithromycin 
https://doi.org/l0.528l/zenodo.3748303<https://urldetense.proofpoint.com/v2/url?u=https-
3A_doi.org_l0.528 l_zenodo.3748303&d=DwMGaQ&c=mkpgQs82XaCK1wNV8b32dmVOmERqJe4b 
BOtF0CetP9Y &r=6BEXLUmDfROB W3umLQEgX7YxisEG8V jS I tJOoxmu_lk&m=f _IaRuzze9NBCIPd 
MzJCrb-e8IgWakoRNvkw5IZR_bQ&s=wq82Sv_ttg4saUptNx275-fC4xfxjhQMZEff7VITZ8E&e=> 

As I wrote in my comment posted in the Annals oflnternal Medicine, 

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

Please see comments section: 

https:/ /protect2. fireeye. com/url?k=58c2e 722-0496 fe5e-5 8c2d61d-0cc47 adc5fa2-
d8 l 81 0ddd l9db663&u=https://protect2. fireeye.com/url?k=e 18ec594-bddbcc44-e I 8ef4ab-0cc47a6a52de-
44d3 aa827 e434ccc&u =https ://annals. org/ ajm/ fullartic 1e/2764199 /use-h ydroxychloroq uine-chloroquine­
du ring-covid- 19-pandem i c-w hat-every-cl ini cian<https://protect2. fireeye .com/ u rl ?k=494a73b 1-151 e6acd-
494a428e-0cc47adc5fa2-e38003e3191 aa9e0&u=https://urldefense.proofpoint.com/v2/url?u=https-
3A_protect2.fireeye.com_url-3Fk-3Deb474efl-2Db7124721-2Deb477fce-2D0cc47a6a52de-
2Dcf07498f50d73e08-26u-3Dhttps-3A_annals.org_ aim _fullarticle _ 2764199 _use-
2 Dhydroxych loroqui n e-2 Dchloroqui ne-2Dduri ng-2 Dcovid-2 DI 9-2Dpandem i c-2 Dwhat-2 Devery-
2Dclinician&d=DwM GaQ&c=mkpgQs82XaCKiwNV8b32dm V OmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDIROBW3umLQEgX7Y xisEG8YjS I tJ0oxmu _lk&m=f_laR uzze9NBCIPdMzJCrb-

https://2Dcf07498f50d73e08-26u-3Dhttps-3A_annals.org
https://doi.org/l0.528l/zenodo.3748303<https://urldetense.proofpoint.com/v2/url?u=https
https://proofpoint.com/v2/url
https://Im.nih.gov/320133
https://W\.Vw.researchsquare.com
https://www.researchsquare.com/article/rs-30934iv2<https://ur1defense.proofpoint.com/v2/url?u=https
https://proofpoint.com/v2/url
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e8lgW akoRN vkw5 IZR _ bQ&s=DY t7 c7 -R65Cpzq8v4RXbAa3dIJPBm21uohhZmMlnqec&e=> 

Please respond ifyou 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-I 9 soon after its early 
clinical presentation. 
lam 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 ofus (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 ofMCS against COVID. 

Here is the DOI of my article 
https://doi.org/1 0.3389/fphar.2020.00854<https://urldefense.proofpoint.com/v2/url?u=https-
3A_doi.org_ 10.3389_fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dm VOmERqJe4 
bBOtF0CetP9Y&r=6BEXLUmDJROBW3umLQEgX7YxisEG8VjSltJOoxmu_lk&m=f_IaRuzze9NBCIP 
dMzJCrb-e8IgWakoRNvkw5IZR_bQ&s=-
HCk5bQfdRS0Cbp9qF3MGwTF nd5dzkmMccHmEZPfzR w&e=> 

Please. ifyou 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 ofUrbino. Italy 

II giomo 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 .m 125 2/rr- l <https:/ /url defense. proofpoint.com/v2/url?u=http-
3A_www.bmj.com_content_368_bmj.ml252_rr-
2Dl&d=DwMGaQ&c=mkpgQs82XaCKTwNV8b32dmVOmERqJe4bBOtFOCetP9Y&r=6BEXLUmDIR 
OBW3umLQEgX7YxisEG8Vj S 1 tJ0oxmu_lk&m=(_laRuzze9NBCIPdMzJCrb-
e8Ig WakoRNvkw5 IZR _ bQ&s=EGOliAD _ qufMBM4NxwJEa Y dnoRoc8 WDW u7CT21Jdg48&e=> 

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

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

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


Date: 

Thu, 14 May 2020 09:42:05 -0700 

From: 

vinu arumugham <vaccine.safety@aol.com><mailto:vaccine.safety@aol.com> 

To: 

nchoueit@montefiore.org<mailto:nchoueit@montefiore.org> 
<nchoueit@montcfi.ore.org><mailto:ncboueit@montefiore.org>, 
Brett. Giroir@hhs.gov<mai Ito: Brett. Giroir@hhs.gov> 
<Brett.Giroir@hhs.gov><mailto:Brett.Giroir@hhs,gov>, utliciostampa@asst­
pg23.it<mailto:ufficiostampa@asst-pg23.it> <ufficiostampa@asst-pg23.it><mailto:ufficiostampa@asst­
pg23.it>, ldantiga@hpg23.it<mailto: ldantiga@hpg23.it> 
<ldantiga@hpg23.it><mail to: ldantiga@hpg23.it>, letters@nytimes.com<mail to: lcttcrs@nytimes.com> 
<letters@nytimes.com><mailto:letters@nytimes.com>, 
nytnews@nytimes.com<mailto:nytnews@nytimes.com> 
<nytuews@uytimes.com><mailto:oytnews@nytirnes.com>, 
inytletters@nytimes.com<mailto:inytletters@nytimes.com> 
< inytletters@nytimes.com><mailto:inytletters@nytimes.com>, 
editorial@oytimcs.com<mailto:editorial@oytimes.com> 
<editorial@nytimes.com><mailto:editorial@nytimes.com>, 
corrections@nytimes.com<mailto:corrections@nytimes.com> 
<corrections@nytimcs.com><mailto:corrcctions@uytimes.com>, 
books@nytimes.com<mailto: books@nytimes.com> 
< books@nytimes.com><mailto:books@nytimes.com>, 
magazine@nytimes.com<mai lto:magazine@nytimes.com> 
<magazine@nytimes.com><mailto:magazine@nytimes.com>, 
travelmail@nytimes.com<mailto:travelmail@nytimes.com> 
<travelmail@nytimes.com><mailto:travelmail@nytimcs.com>, 
edu@nytimes.com<mailto:edu@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@nytirnes.com><mailto:da.nielle.rboades-ha@uytimes.com>, 
booking@nytimes.com<mailto:booking@nytimes.com> 
<booking@nytimes.com><mailto:booking@nytimes.com>, 
bizday@oytimes.co01 <m ai Ito: bizday@nytimes.co01> 
<bizday@nytimes.com><mailto:bizday@nytimes.com>, 
foreign@nytimes.com<mailto:fore ign@nytimes.com> 
<foreign@nytimes.com><mailto:foreign@nytimes.com>, 
sports@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><mail to :national@nytimes.com>, 
thearts@nytimes.com<mailto:themts@nytimes.com> 

mailto:national@nytimes.com
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<tl1earts@nytimes.com><maiJto:tbearts@nytimes.com>, 
metropolitm1@uytirnes.com<mailto:mctropolitan@nyti mcs.com> 
<metropoliian@nytim.es.com><maitto:.metropolitan@nytimes.com>, 
tips@nytimes.com<mailto:trps@nytimcs.com> <tips@nytimes.com><mailto:tips@nytimes.com>, 
public@nytimcs.com<mailto:pu.blic@ny times.com> 
<p11blic@nytimes.com><mailto:public@nytimes.co111>, 
sarah.mervosh@11ytimes.com<mailto:sarah.mervosb@nytimes.com> 
<sarah.mervosh@11ytimes.com><mailto:sarah.mervosb@11ytimes.com>, 
pam.belluck@nytimes.com<mailto:pam.belluck@nytimes.com> 
<parn.belluck@nytimes.com><mailto:parn.belluck@nyt1mes.com>. 
reed.abelson@nytimes.com<mailto:reed.abelsoo@nyt·imes.cotn> 
<teed.abelson@nytimes.com><mailto:reed.abelson@nytimes.com>. 

rb)(6) i 
n.walsh@medpagetoday.com<mailto:n.walsh@medpagetoday.com> 
<n.walsb@medpagctoday.com><mailto:n.walsh@mcdpagetoday.com>, 
tips@medpagetoday.com<ma ilto: tips@medpagetoday.com> 
<tips@medpagetoday.com><mai !to: tips@medpagetoday.com>. 
c .bankhead@medpagetoda y .corn<mai I to: c.ban khcad@medpagetoda y .com> 
<c. bankhead@medpagetoday.com><mail to :c. bankhead@medpagetoda y .com>, 

fb)(6) 

c.phend@rnedpagetoday.com<mailto :c.phend@medpagetoday.com> 
<c.phend@medpageroday.com><mailto:c.pb.eod@medpagetoday.com>. 
m. walker@medpagetoday .corn<mai.lto :m. wa lker@medpagetoda y.c.om> 
<m.walker@medpagetoday.com><mailto:m.waiker@medpagetoday.com>. 
ehla vin ka@medpagetoday.com<ma1lto:eh lavinka@medpagetoday.com> 
<ehlavinka@medpagetoday.com><mailto:ehlavinka@medpagetoday .com>, 
i ingram@medpagetoday. corn<mai Ito: iingram@me.<lpagetoday.com> 
<iingram@medpage1oday.com><mai1to :iingram@medpagetoday.com> . 
k.fiore@medpagetoday.com<mai Ito: k.fiore@medpagetod ay .com> 
<k. fiore@me<lpagetoday.com><mai lto:k. fi ore@medpagetoday .corn>, 
n.lou@mcdpagetoday.com<mai lto:11.lou@ mcdpagctoda y .com> 
<n.lou@ medpagetoday.com><mailto:n.lou@medpagetoday.com>, 
Press.Office@exec.ny.gov<mailto: Press.Oflice@exec.ny.gov>, 
r.viner@ucl.ac.uk<mailto:r.viner@ucl.ac.uk> <r.viner@ucLac.uk><mail.to:r.vincr@ucl.ac.uk>. 
e.whittaker@imperial.ac.uk<mailto:e.whittaker@imperial.ac.uk> 
<c.whittaker@imperial.ac. uk><mai lto:e.whittaker@imperial.ac. uk>, 
m.levin@impcrial.ac.uk<rnailto:rn.levin@ impcrial.ac.uk> 
<.m. \evin@ imperial.ac.uk><mai Ito :rn. levi n@im perial .ac. uk>. 
JPlDS.Editoria!Office@oup.com<mailto:JPIDS.EditorialOffice@oup.com> 
<JPIDS.EditorialOffice@oup.com><mai lto:JPIDS.EditoriaJOffice@oup.com>. 
gerbeij@email. chop.edu<mailto:gerberj@email .chop .edu> 
<gerberj@email.chop.edu><mailto:gerbe1:j@email.chop.edu>, 
sarah.parker@ucdenver.edu<mailto:sarah.parker@ucdenver.edu> 
<sarah. parker@ucdenver.edu><ma ii to :sa.rah.parker@ucdenver.edu>. 
greemd@chp.edn<mailto:greemd@chp.edu> <greemd@cbp.edu><mailto:greemd@chp.edu>. 
ravi.jhaveri@northwestem.edu<mai.lto:.ravi.jhaveri@northwestern.edu> 
<rav i.jha veri@no1thwestern .e<lu><ma il to: ravi .jhaveri@11o1thwesttirn .edu>, 
samir.shab@cchmc.org<mailto:samir.shah@cchmc.org> 
<samir.shah@cchmc.org><mailto:samir.shah@cchmc.org>, 
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asbane@emory.edu<mailto:ashane@emory.edu> <asbane@emory.edu><mailto:ashane@emory.edu>. 
ilan.youngster@childrens.harvard.edu<mailto:ilan.youngster@childrens.harvard.edu> 
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storch@wustl.edu<mailto:storcb@wustl.edu> <storcb@wustl.edu><mailto:storch@wustl.edu>. 
jsbradley@ucsd.edu<mailto:jsbradley@ucsd.edu> <jsbradley@ucsd.edu><mailto:jsbradley@ucsd.edu..-"'>, 
penelope.bryant@mcri.edu.au<mailto:penelope.bryant@mcri.edu.au> 
<pe11elope.brya11t@mcri.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@cchmc.org<mailto:lara.danziger-isakov@cchmc.org> <lara.danziger­
isakov@cchmc.org><mailto:lara.danziger-isakov@cchmc.org>, 
dh unstad@wustl.edu<ma ilto :db unstad@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<maillo:mlaufer@medicinc.umaryland.edu> 
<mlaufer@medicine.umaryland.edu><mailto:mlaufer@medicine.umaryland.edu>, 
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<latania_logan@rush. edu><mailto:latania _logan@rush.edu>, 
femando.p.polack@vanderbilt.edu<mailto:femando.p.polack@vanderbilt.edu> 
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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> 
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Kawasaki disease ( KO) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, HI /H2 blockers. 

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

https://twi tter.corn/ Arurnugham Vinu/status/ 12596591690464 7 4 7 5 3 ?s=20<https :// urldefense. proofpoint.c 
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- -

om/v2/url ?u=bttps-3A _ twitter.com_ Arumugbam Vmu_status_ 12596591690464 7 4 753-3Fs-
3D20&d=DwMGaQ&c=mkpgQs82XaCKlw NV8b32dm VOmERqJe4bBOtF0CetP9Y&r=6BEXLUmDIR 
OBW3umLQEgX7Y xisEG8Vj S 1 tJ0oxmu _1k&m=(_laRinze9NBC1PdMzJCrb-
e8IgWakoRNvkw5IZR_bQ&s=pnGu5AyahOBN7R2OQ5Z~wzo WK8DdK5VP JFPtfin gTLUo&e=> 

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

That woul<l be consistent with the body's (iatrogenically induced) anti-parasite response against SARS­
Co V-2, instead ofjust an antiviral response. Consider IgE/IgG4 responses against heat shock proteins. 

Immunological mechanisms explaining the role oflgE, 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:/ i doi .orgi l 0.5 2 81/zenodo.37 48303<https:/ /urldefense. proofpoint. com/v2/url?u=https-
3A_doi. org_ I 0.528 I_zenodo.3748303&d=DwMGaQ&c=mkpgQs82XaCKI wNV8b32dm VOmERqJe4b 
BOtF0CetP9Y&r=6BEXLUmDIROBW3umLQEgX7Y,cisEG8VjS I tJ0oxmu_lk&m=f_IaRuzze9NBCIPd 
MzJCrb-e8IgWakoRNvkw5IZR_bQ&s=wq82Sv_ ttg4saUpiNx275-fC4xfxjhQMZEff7VITZ8E&e=> 

As I have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blockcr) 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/10.110l/2020.05.01.20086694v I <https:/ /urldefense.proofpoint.com/v2/ 
url ?u=https-
3A_WW\V.medrxiv.org_content_ I 0. I 101_2020.05.01.20086694vl &d=DwMGaQ&c=mkpgQs82XaCKI 
wNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLUrnDIROB W3umLQEgX7Y xisEG8VjSl tJ0oxmu 

lk&m=f IaRuzze9NBC1PdMzJCrb-
e8IgWakoRNvkw5fZR_bQ&s""SdocmnvkWuC9GxFjSeluKdp2X3478rCrePpVHDAdRX0&e=> 

Root cause of COVID- 19? Biotechnology's dirty secret: Contamination. Bioinfonnatics 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.3 766462<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ doi.org_ l0.528l_zenodo.3766462&d=DwMGaQ&c=m.kpgQs82XaCKiwNV8b32dmVOmERqJe4b 
BOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8VjS I tJOoxmu_lk&m=f_ IaRuzze9NBCIPd 
MzJCrb-e8IgWakoRNvkw5IZR _ bQ&s=cj8LcUAnK9z6xldvx _ K6 7 Av3BgybJKis7cXjWS6teUQ&e=> 

My comment posted in the Annals of Internal Medicine; 

Please see comments section: 
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0ac0d 7 5398a5 5 7bf&u=https :/ /protect2. fu-eeye .com/url ?k=89b04da4-d5e544 7 4-89b07 c9b-0cc4 7 a6a52de-
0d3acbf2316abfbb&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-chloroquine­
during-covid-19-pandemic-what-every-clinician<https://protect2. fireeye .com/ url ?k =b8c l 393e-e49 52042-
b8c 1080 l -0cc47 adc5 fa2-96a 7 fa50a982253 8&u=https://urldefense.proofpoiut.com/v2/url?u=https-
3 A _protect2.fireeye.com_ url-3Fk-3De l 8fl fc2-2Dbddal 6 I 2-2De l 8f2efd-2D0cc4 7a6a52de-
2Dd03b63 f3ad8596bf-26u-3 Dhttps-3A_annals.org_ aim_ full article_ 2764199 _ use-
2Dhydroxychloroquine-2Dcbloroquine-2Dduring-2Dcovid-2D19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dm YOmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDIROBW3umLQEgX7YxisEG8VjS I tJ0oxmu _lk&m=(_laRuzze9NBCIPdMzJCrb­
e8lgWakoRNvkw5IZR_bQ&s=QrwjMplMCw-gY AwRoZoBxzxIFDidGJmetJnVOFKD99A&e=> 

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

Hy<lroxychloroquine and azithromycin use in COYID-19 have been dismissed as "unproven" or 
"anecdotal", by the medical establishment. But the benefit ofventilators in COYID-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/2020/04/02/826 l 052 78/ventilators-are-no-panacea-for-
criticall y-i 11-covid-19-patien ts<bttps :i Jurldefense.proof point. com/v2/url ?u=https-
3 A_ www.npr.org_sections_health-2Dshots _ 2020 _ 04_02_ 826105278 _ ventilators-2Dare-2Dno-
2Dpanacea-2Dfor-2Dcritically-2Dill-2Dcovid-2D l 9-
2Dpatients&d=DwMGaQ&c=mkpgQs82XaCKI wNV8b32dm VOmERqJe4bBOtF0CetP9Y &1= 6BEXLU 
mDIROBW3urnLQEgX7YxisEG8VjS 1 tJOoxmu_lk&m=f_IaRuzze9NBCTPdMzJCrb­
e8IgWakoRNvkw5IZR_bQ&s=ns_rDtrq5q I sozVBGVyffAeeP\V4EpuKhWO1 UUB8HYMM&e=> 

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

Since vaccines contain porcine proteins derived from pigs infected with any number ofdiseases, one 
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine 
circoviruses in the rotavirus vaccines, for example. 
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-table-
2.pdf<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.cdc.gov_ vaccines_pubs_pinkbook _ downloads_ appendices_ b _ excipient-2Dtable-
2D2.pdf&d=DwMGaQ&c=mkpgQs82XaCK!wNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLUm 
DIROBW3umLQEgX7YxisEG8VjS I tJ0oxmu _lk&m=f_laRuzze9NBC1PdMzJCrb­
e8IgWakoRNvkw5IZR _ bQ&s=TFHoxlH57zLMFMv8B l cU3 L 7N-aeSG!nUothbCDoARbQ&e=> 

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 
https://www.bmj.com/content/360/bmj.kl3 78/rr- l 5<https:/ /urldefense.proofpoint.com/v2/url ?u=https-
3A_www.bmj.com_ content_ 360 _bmj.k l 378_rr-
2D 15&d=DwMGaQ&c=mkpgQs82XaCKiwNV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDIR 
O8\V3umLQEgX7YxisEG8VjS1 tJ0oxmu_lk&m=f_laRuzze9NBC1PdMzJCrb-
e8Ig\VakoRNvkw5 IZR _ bQ&s=PgG9<lxWby XeGbCJaAKe6p5ciUcZ\VGi4XAqTsBmA0I Ho&e=> 

There have been reports that elevated ferritin and IL-6 levels are predictors of fatality in COVID-19. 
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https://www.thelancet.com/journals/lancet/article/P IIS0 140-6 736(20)3062 8-
0/fulltext<https://urldefense.proofpoint.com/v2/url?u=https-
3A_www.thelancet.comjournals_lancet_ article _PI ISO I 40-2D6736-2820-2930628-
2D0 _fulltext&d=DwMGaQ&c=mkpgQs82XaC.KlwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL 
UmDIROBW3umLQEgX7YxisEG8VjSI tJ0oxmu _ lk&m=f _IaRuzze9NBCIPclMzJCrb­
e8IgWakoRNvkw5 IZR _ bQ&s=qz0bFEmcclk WmTZV2GeYiQs67uaKO3FB nKCwwBhxKwwM&e=> 

There is an increase in mast cell density during infections: 
https://www. ncbi .n Im .n ih .gov /pmc/artic !es/PM C4435071 /<https :// urldefense. proofpoint. com/v2/url?u=htt 
ps-
3A_ww\•i.ncbi.nlm.nih.gov _pmc _ articles_PMC443507 l _ &d=DwMGaQ&c=mkpgQs82XaCKI wNV8b3 
2clmVOm ERqJe4bBOtF0CetP9Y &r=6BEXLU mD IROBW3umLQEgX7Y xisEG8Vj S 1 tJ0oxmu _lk&m=f 

laRuzze9NBCIPdMzJCrb-e8IgWakoRNvkw5I.ZR bQ&s=fuFR9xaEo90-
sEb0eDhAMxtzrEzT3L6il6_7wkpQjEw&e=> 

JgE 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 Fn:RI­
mediated Activation 
https://protect2.fireeye.com/url?k=94e789a7-c8b390db-94e7b898-0cc47adc5fa2-
2 bf8da f9ceb0b l 8e&u=https:// protect2 .fireeye.com/url ?k=a8f577 aa-f4a07 e7 a-a8f54695-0cc4 7 a6a5 2de­
Oc20b4IB54efc630&u=https://www.jacionline.org/article/S0091-6749(17)32622-
2/ful ltext<https://protect2. fireeye .com/url ?k=<l270a622-8e24bf5e-<l2 70971d-Occ47 adc5 fa2-
8f'836775ee588417&u=https://urldefense.proofpoint.com/v2/url?u=https-3A_protect2.fireeye.com_ url-
3Fk-3Dd l 7dcl e l-2D8cl28c831-2Dd 17cltode-2D0cc47a6a52de-2D24d8d9d7adeeclda7-26u-3Dhttps-
3A_www.jacionline.org_article_S0091-2D6749-2817-2932622-
2D2_fulltext&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL 
UmDIROBW3umLQEgX7YxisEG8VjS!tJ0oxmu_lk&m=f_laRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5 IZR _ bQ&s=oqnmFUh UHaOKPtjgIVB-uzpr2KNXjax _ w9CXXPY 1-EE&e=> 

Histamine promotes release of IL-6. 

Histamine Promotes the Release oflnterleukin-6 via the HIR/p3 8 and NF-KB Pathways in Nasal 
Fibroblasts 
https://www. ncbi .n Im.n i h .gov /pmc/artic !es/PM C42149 7 8/<https:/ Iurldefense. proofpo int. com/v 2/url?u=htt 
ps-
3A_www.ncbi.nlm.nih.gov _pmc _ articles_ PMC42 I 4978 _ &d=DwMGaQ&c=mkpgQs82XaCKI wNV8b3 
2dm VOmERgJe4bBOtF0CetP9Y &r=6BBXLUmDIROBW3umLQBgX7Y xisEG8Vj SI tJ0oxmu_ lk&m=f 
_IaRuzze9NBCIPdMzJCrb-e8IgWakoRNvkw5IZR_bQ&s=wsLUie3V45G_Ra2-A-
21 xEpUGFdR6ngbytk5APv67NU&e=> 

Also, neutrophils recruited to the lung during infection can release histamine. 

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia. 
https:/ /www. ncbi .nlm .nih .gov /pubmed/17 l 58962<https://urldefense. proofpoint.com/v2/url '?u=https-
3A_www.ncbi.nlm.nih.gov_pubmed _ 17158962&<l=DwMGaQ&c=mkpgQs82XaCKJwNV8b32dm VOm 
ERgJe4bBOtF0CetP9Y&r=6BEXLUmDlROBW3umLQEgX7YxisEG8VjSltJ0oxmu_ lk&m=f_laRuzze9 
NBCIPdMzJCrb-e8 IgWakoRNvkw51ZR _bQ&s=WCtztb I O-
3QkjxBbaZJTtVacQFDIApcJFizGA9brC _g&e=> 

The antihistamine effect of Vitamin C IV seems to help. 
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Antihistamine effect ofsupplemental ascorbic acid and neutrophil chemotaxis 
https:/ /www. ncbi.nlm .nib .gov /pu bmed/ 1578094<https://urldef ense. proofpoint.com/v2iurl?u=https-
3A_ www .ncbi.nlm.nih.gov_pubmed _ l 578094&d=DwMGaQ&c=mkpgQs82XaCK.JwNV8b32dm VOm 
ERqJe4bBOtF0CetP9Y &r=6BEXLUmD IROBW3umLQEgX7Y xisEG8VjS I tJOoxmu_ lk&m=f_ laRuzze9 
NBCIP<lMzJCrb-e8IgWakoRNvkw51ZR_bQ&s=NGj4Z6fuUBOazJKs-
2yUiZvtQVXSrdsHzzHN3uTqPNY &e=> 

https://protect2.fi reeye. com/url?k=07fd5caa-5ba945d6-07fd6d95-0cc4 7 adc5 fa2-
234cb6d6a4d9f97 a&u=h ttps ://www. nutrai.ngredi ents. com/ Artie I e/2 02 0/03/25/H ospi ta l-turns-to-high­
dose-vi tamin-C-to-fi ght-coronavirus<https://protect2. fireeye.com/ url?k=a409836d-f85d9al l -a409b25 2-
0cc4 7adc5fa2-caf30b 11 tbd924a2&u=https://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.uutrai.ngredients.com_Article_2020_03_25_Hospital-2Dtums-2Dto-2Dhigh-2Ddose-
2Dvitamin-2DC-2Dto-2Dfight-
2Dcoronavi rus&d=DwMGaQ&c=mkpgQs82XaCK lwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEX 
LUmDIROBW3umLQEgX7YxisEG8VjSltJ0oxmu_ lk&m=f_faRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5IZR_bQ&s=IQcZYeRKOPVvenMIHZJXl5PpN6p25jHzmumO_ArPtNE&e=> 

Also, azithromycin reduces histamine induced inflammation. 

The anti-inflammatory effects oferythromycin, clarithromycin, azithromycin and roxithromycin on 
histamine-induced otitis media with effusion in guinea pigs. 
https://www.ncbi.nlm.nih.gov/pubmed/29888693<https://urldefense.proofpoint.eom/v2/url?u=https-
3A_ wwv..1.ncbi.nlm.nih.gov_pubmed_29888693&d=DwMGaQ&c=mkpgQs82XaCKiwNV8b32dm VOm 
ERqJe4bBOtF0CetP9Y &r=6BEXLUmDlROBW3umLQEgX7YxisEG8VjS I tJOoxmu_ lk&m=f_laRuzze9 
NBCIP<lMzJCrb-e8lgWakoRNvkw51ZR_bQ&s=SHet5h_swdJI uS2s-O8OvUbkkJc I LTcjMkTXt­
WxY8o&e=> 

Hydroxychloroquine helps in allergic asthma. 

Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate 
symptomatic asthma. 
https:/ /www. ncbi. nlm .nih .gov /pubmed/9723661 <https://urldcfense. proofpoin t.com/v2/url?u=https-
3A_www. ncbi.nlm .n ih .gov _pubmed _972366 l &d=Dw M GaQ&c=m kpgQs82XaCKI w NV8 b32dm V Om 
ERqJ e4bBOtF0CetP9Y &r=6BEXLUmD I ROBW3 umLQ EgX7Y xisEG8VjS I tJ0oxmu _ lk&m=f_ laRuzze9 
NBCIPdMzJ Crb-
e8Ig W ako RNvkw5 IZR _ bQ&s= _3HS7BagYtpR0FQgGzFNMgy I ZtNoPn3WLpHyuhH I exk&e=> 

Hydroxychloroquine and azithromycin as a treatment of COVlD-19: results ofan open-label non­
randomized clinical trial 
https://www.scieocedirect.com/science/a1iicle/pii/S0924857920300996<https://urldefense.proofpoint.com 
/v2/url?u=https-
3A_www.sciencedirect.com_science_article_pii_S0924857920300996&d=DwMGaQ&c=mkpgQs82Xa 
CKiwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7Y xisEG8VjS I tJ0o 
xmu lk&m=f laRuzze9NBC1PdMzJCrb-
e8IgWakoRNvkw5IZR_bQ&s=huP8akSYLDbnDaDUlaGd8L8hJbCrbAmQL0zeL21Ers4&e=> 
https://protcct2. fireeye. com/url?k=26254c80-7 a 715 Sfc-26257 dbf-0cc4 7 adc5 fa2-
lc4 l 75b4af25bc5a&u=https://protect2. fireeye.com/url?k=2ff8f995-73adfD45-2ff8c8aa-0cc4 7a6a52de­
d6t7 d 13655de426 l &u=https://www.mediterranee-infection.com/covid-
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So there are many indicators pointing to the role ofmast cell degra□ ulation/histami.ne release being a 
major component ofCOVID-19. 
Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine. azithromycin may all address 
different aspects of this same problem. 
Focusing on only the antiviral actions ofhydroxycbloroquine or azithromycin, will lead us into blind 
alleys. 
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Prof. Lawrence Steinman 
Zimmermann Professor of Neurology &Neurological Sciences, and Pediatrics 
Beckman Center for Molecular Medicine Stanford University 
279 Campus Drive Stanford, CA 94305-5316 
From: vinu arumugham <vacclne.safety@aol.com> 
Sent: Tuesday, July 7, 2020 2:41 PM 
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Subject: Use mast cell stabilizers, histamine Hl/H2 blockers in COVID-19 

Prof. Sestili, 
Thaak 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?) requesting that authorities rapidly consider and promote the clinical exploitation 
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of medications tbat address i□appropriate mast cell activation and the resulting immune cascade 
in COVID-19 (these include mast cell stabilizers, hjstamine H l/H2 blockers, leukotriene 
antagon1sts and lcukotrienc 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 oflives could 
have been saved if these medications had been used. Ifwe do not act now, hundreds of thousands 
more lives will be lost. 
Many authors have described the mechanism and role ofmast cell dysregulation in severe 
COVID-19: 
Repositioning Chromones for Early Anti-injlammatot}' Treatment ofCO V!D-19 
https:/ /doi .org/ l 0 .3 3 89/fphar.2020. 00854 
COVID-19: Famotidine, H;stamine, Mast Cells, and Mechanisms 
bttps:/h,mv.researchsquare.com/article/rs-30934/v2 
Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-b?flammatory Strategy 
https:/ /pubmed.ncbi.n1m.nih. gov/32013309/ 
Immunological mechanisms explaining the role ~(lgE. mast cells. histamine, elevatingferriti11. 
IL-6, D-dimer. VEGF levels in COVID-19 and dengue, potential treatments such as mast cell 
stabilizers, antihistamines, Vitamin C, hydro.xychloroquine, ivermectin and azithromycin 
https://doi.org/ 10.5281/zenodo.3 748303 
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. fire eye. com/url?k=a 59a253 0-f9cf2c23-a59a l 40f-0cc4 7 adb5 6 5 0-
90e476868a577354&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine­
chloroquine-during-covid-l 9-pandemic-what-every-clinician 
Please respond ifyou would like to be a coauthor and please share any other ideas to make this 
happen. Please include coworkers who may be interested. 
Thanks, 
Vi_nu 

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 coautborized 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 ofmy 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/ 10.33 89/fpbar.2020. 00854 

Please, ifyou think it might be useful, foIWard 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 

II giorno mar 7 lug 2020 alle 02:46 vinu arumugham <vaccine.safety@aol.com>ha scritto: 
www.bmj.com/coatent/368/bmj.ml252/rr- l 
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, Hl/H2 
blockers. 
KO shock syndrome is same mechanism as influenza and dengue shock syndrome covered 
below ("slow rolling anaphylaxis"). 
https://twitter.com/Arumugham Vinu/status/1259659 J69046474753?s=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-Co V-2, instead ofjust an antiviral response. Consider lgE/IgG4 responses against beat 
shock proteins. 
Immunological mechanisms explaining the role oflgE, 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, ivennectin and azithromycin 
https://doi.org/10.5281/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 
Patients: A Retrospective Cohort Study 
https://www.medrxiv.org/content/10.1101/2020.05.0l .20086694v 1 

Root cause ofCO VlD-19? Biotechnology's dirty secret: Contamination. Bioi,~/ormatics evidence 
demonstrates that SA RS-CoV-2 was created in a laboratory, unlikely to be a bim,veapon but most 
likely a result ofsloppy experiments 
bttps://doi.org/ l 0.5281/zenodo.3 766462 

My comment posted in the Annals of Internal Medicine: 
Please see comments section: 
https :/ /protect2.fireeye. com/url?k=ebfab2d 7-b 7afbbc4-ebfa83e8-0cc4 7adb5650-
f6ba0a653f975305&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine­
chloroquil1e-during-covid-l9-pandemi c-wbat-every-c linician 

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

pandemic 

Hydroxychloroquinc and azitluomycin use in COVID-19 have been dismissed as "unproven" or 

"anecdotal''. by the medical establishment. But the benefit of ventilators in COVJD-19 is equally 

unproven. Why the clamor for ventilators'? And now there are reports that ventilators are not helping. 

https://www.n pr.org/sectio n s/ h ealtb-sh ots /2020/04/02/ 826 l 0527 8/veatilators -are-no-p anac ea-for-

cri tically-i ll-covid- 19-patien ts 

Running protein sequence analysis with the" SARS-CoV-1. MERS, SARS virust!s, there is a strong 

similarity to a pig spike protein (coronavims infected pig). Accession number QGV 12786 vs. 

QI-1043416.l forSJ\RS~CoV-2. 

Since vaccines contain porcine proteins derived from pigs infected with rmy number of diseases, one 

coultl develop lgE mediated sensitization to coronavirus spike proteins. We hiJve entire, viable 

porcine circoviruscs in the rotavirus vaccines. for example. 

https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appeadices/b/excipieot-table-2.pdf 

Upon infection with any of these viruses, the concurrent allergic reaction can increase disease 

https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appeadices/b/excipieot-table-2.pdf
www.npr.org/sections/healtb-sh
https://f6ba0a653f975305&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine
https://bttps://doi.org
https://www.medrxiv.org/content/10.1101/2020.05.0l


severity. In such cases, antihistamines and other allergy treatments sud1 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 innuenza infection as described h~rc: 

Influenza vaccines and dengue-like disease 

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

There have been reports that elevated ferritin and I L-6 levels are predictors of fatality in COVID-19. 

bttps://www.thelancet.com/iournals/lancet/artic1e/PIIS0140-6736(20)30628-0/fulltext 

There is an increase in mast cell density during infections: 

bttps ://www. ncbi. nlm.nib. gov/pmc/ar6cles/PMC443 5071 / 

lgE mediated mast cell degnrnulation results in increased fen-i tin levels as well as histamine levels.. 

FeJTitin Particles Accumubte in Human Mast Cell Secretory Grnnulcs and Are Released upon r-o:Rl­

mediated Activation 

h ttps ://protect2. fireeye.com/url?k= fcc8fca I -a09df5 b2-fcc8cd9e-0cc4 7 adb5650-

4 ff4360b0b9a8d34& u=https://www.jacionline.org/article/S009 l-67 49(17)32622-2/fulltext 

1-:fist::uninc promotes release of fL-6. 

Histamine Promotes the Release or lntcrlcukin-6 via the HI R/p38 ond NF-KB Pathways in Nasal 

Fibroblasts 

https://www.ocbi.nlm.nili.gov/pmc/articles/PMC42 l 4978/ 

Also. neutrophils recruited to the lung <luring infection t:an release histamine. 

Neutrophil histamine contributes to inflammation 111 mycop!asma pneumonia. 

https://www.ncbi .n!m.nih.gov/pubmed/ l 7158962 

https://www.ncbi.n!m.nih.gov/pubmed/l
https://www
https://u=https://www.jacionline.org/article/S009
https://fireeye.com/url
https://www.bmj.com/conlent/360/bmi.k1378/rr-15


The antihistamine effect of Vitamin C IV seems to help. 

Antihistamine effect of supplemental ascorbic acid and neutrnphil chemotaxis 

https://www.acbi.nlm.nih.gov/pubrned/1578094 

https ://protect2. fireeye.com/url?k=43b90bt7- l fec02e4-43b93ac8-0cc4 7 adb5650-

fD0265bd76be54f9&u=https://www.nutraingredients.com/Article/2020/03/25/Hospital-tums-to-higb­

dose-vitamin-C-to-fight-coronavirns 

Also, azithromycin reduces histamine induced innammatinn. 

The anti-inflammatory effects of erythrornycin, clarithromycin, azithromycin and roxithromycin on 

histamine-induced otitis media with effusion in guinea pigs. 

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

Hydroxychloroquine helps in allergic asthma. 

J-lydroxychloroquinc improves airflow ,mcl lowers circulating lgE levels in subjects with moderate 

symptomatic asthma. 

b ttps://www.ncbi.nlm.nih.gov/pubmed/9723661 

Hydroxychloroquine and azi lhrornyc in as a treatment ofCOVID-19: results oran open-lahel non­

randomized clinical trial 

h ttps: / /www. Sci encedirect. corn/ science/ arti cle/pii/S0924 857 92 03 00996 

https://protect2.fireeye.com/url?k=756b68fl -293e6 l e2-7 56b59ce-0cc47adb5650-

4dd2cfe5d4d95 l f6&u=https://www .mediterranee-infect ion.corn/covid- l 9/ 

Su there are many indicators pointing to the role of mast cell degranu!ation/histamme release being a 

major component ofCOVID-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
https://fD0265bd76be54f9&u=https://www.nutraingredients.com/Article/2020/03/25/Hospital-tums-to-higb
https://www.acbi.nlm.nih.gov/pubrned/1578094


Antihistamines. mast cell stabilizers, Vitamin C. hydroxychloroqui11e, azithromycin may aU address 

different aspects of this same problem. 

Focusing on only the antiviral actions ofhydroxychloroquine 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 11 1Maggetti" 26 61029 URBINO (PU) 
Phone +39 (0)722 303414; 
https://scholar.google.it/citations?user=wlJcsW4AAAAJ&hl=it 
https://protect2.fireeye.com/url.?.k=28960ba l-74c302b2-28963a9e-0cc47adb5650-
0b69a99bc l3efb4e&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. 
Jonathan 

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, Denhis (~{b-)-(6-)-----------------~r; 

cunn ion@mac.com 
Subject: RE: RLF-100 (aviptadil) for treatment of Critical COVID-19 
Importance: High 

Dear Dr. Disbrow, 

I appreciate the focus on partnership and procedure. We have submitted our information to 
ACT1V. 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 
bel!eved we had a lifesaving solution and the science is corning our way. ln my previous email I 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 mea ntirne, I hope you will read the attached report of the first patient treated under open-label 
named-patient FDA Emergency Access IND, a 54 year old 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 NIAlD Score of 2. He was treated with RLF-100. Within 3 days, his pneurnonitis 
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=d569d8b5-893cdla6-d569e98a-Occ47adb56SO­
a804c4e5b000ad06&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 ofthe 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 I file a blanket (i.e. not named-patient) 
Emergency Access IND for patients who don't qualify for our clinical trial. ln my 30 years of dealing with 
FDA, I never imagined that they would ask a sponsor to make an unapproved medication more widely 
available rather than the other way around. 

https://a804c4e5b000ad06&u=https://www.preprints.org/manuscript/202007
https://protect2.fireeye.com/url?k=d569d8b5-893cdla6-d569e98a-Occ47adb56SO
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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. I 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. 

Respectfully, 
Jonathan 

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.Dlsbrow@hhs.gov> 
Subject: RE: RLF-100 (aviptadil) for treath1ent of Critical COVID-19 

Dr. Javitt, 

I 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 
monoclonal antibodies, immune modulators, antivirals and anticoagulants. This necessitated t he 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, I encourage you to submit your information to 
allow the ACTIV Partnership to quickly review your data and provide you with feedback. 

https ,//grants nih.gov/grants/rfi/rfi,cfm ?ID=107 

As you are aware, BARDA is not able to receive submissions under area of interest 9.3. All parties are 
encouraged to engage with ACTIV as the clinical trials will be supported by OWS. 

Regards, 

Gary 

mailto:Gary.Dlsbrow@hhs.gov
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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 02-260-0899 
Mobile:_h\/l=i\ I 
Fax: 202-205-0873 

email: Gary.Disbrow@HHS.gov 

Sender: Jonathan Javitt <jj avitt@neurorxpharma.com> 

Woodcock, Janet (FDNCDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= Sf925e9a0f9 l 47b 186d40072d4 74d l 3d-janet. woodc 
<Janet. Woodcock@fda.hhs.gov>; 
Seymour, Sally (FDA/CDER) /o=Exchangelabs/ou= Exchange Administrative Group 

Recipient: (FYDIBOHF235PDL T)/cn =Recipients/en=ebcacldb52184dad9396852ade0blda5-sally. seymo 
<Sally.Seymour@fda.hhs.gov>; 
Disbrow, Gary (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =0fd584Sdefda4dc0bb45f8fac629d09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov> 

Sent Date: 2020/07/16 10:07:53 

Delivered Date: 2020/07/16 10:09:46 
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Data as of 6/5; validation in progressDRAFT - PRE-DECISIONAL & DELIBERATIVE 

Back-up: BARDA funding commitments to date 
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Notes on activities & funding to-date 

• Screening, pre-clinical & phase 1 of mAb 
cocktail 

• Start-up costs for human studies 

• Phase 1 study of individual mAb candidates 

• Clin. dev. of polyclonal HIG derived from 
vaccinated cows 

• Plasma collection and transfusion 
• $49M for EAP (Mayo); $24.2M/0.75M for ABC/ 

ARC plasma collection 

• Funding being used to facil itate plasma collection 

• Funding being used to facil itate plasma collection 

Looking ahead 

,b)(3):42 U S.C. § 247d-6b(d) 

• Current funding allocation also intended to 
support clinical trials (conducted by NIAID) 

• Current funding allocation also intended to 
support clinical trials (conducted by NIAID) 
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Regeneront 16.4 ./ • Phase 2 / 3 study of Sarilumab l 

__Ja_n_s_s_en_t----+--1-48 ___ 4--+---.,/---+---.,/--+----+----+--- •--C-o_m_p_o_un_d_ lib_r_a_ry_ s_c_r_ee_n_i_n_g_________•_ A_ llo_c_a_te_d_ fu_n_d_in_g_w_ il-l s_u_p_p_o_rt_c_l_in-ic_a_l_tr-ia_l_o_f __• Identified ltraconazole as lead candidate ltraconazole & other candidates (as identified) 

Phlowt 360 ./ • PPP to repatriate MFG of raw materials & APls • Allocated funding to support MFG of generics 

Alchemt 22 ../ • RCT to evaluate hydroxychloroquine, standard • Enrollment was paused when Remdesiv1r obtained 
of care & Fomatadine EUA -----------~---~--------~---------------------------------------

1. ABC = America's Blood Centers, ARC = American Red Cross 
r Award made prior to OWS 
Note Additional 4-5M funding for misc 
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Current and lnno,,ative Pipelines for COVlD-19 Therapeutics, Vaccines. and Diagnostics 

Introduction. The COVI D-19 outbreak has now spread 10 134 countries or territories. The Secretary of 
Health and Human Services declared a Public Health Emergency (Jan 31. 2020), The World Health 
Organization (Vl'°HO) declared a pandemic (March 11, 2020), and the President declared a national 
emergency (March 13, 2020). The cause of the COV!D-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-Co V-2 diagnostic tests, there arc currently no FDA-approved diagnostics, therapeutics, or 
vaccines for COVID-19. Given that there arc now over 1600 cases and 41 deaths in the U.S., it is 
imperative for the USG to develop safe and effective COVI D-19 medical countenncasures rapidly. 

lnterageney 2019-No,·el Coronavirus 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 
(HA RDA) stand up an interagency SARS-CoV-2 Medical Countermeasures (MCM) Task Force. The 
following USG agencies are panners in the Task Force: ASPR. BARDA, Centers for Disease Control and 
Prevention (CDC) . Department of Defense (DoD), Depan1nent of Homeland Security (OHS), Food and 
Drug Adminisiration (FDA), National Institute of Allergy and Infectious Diseases (NIAID), Office of 
Science and Technology Policy (OSTP), and United States Department ofAgriculture (USDA). 

The Interagency Task Force developed a market research initiative to solicit concept papers about 
COVID-19 diagnostics, thernpeutics, 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 ofthe 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 ofpotent.ial diagnostics, therapeutics, aDd vaccines for COY ID-
19 (see Appendix. I for an overview ofeach of these landscapes). The 1echnologies described below have 
been prioritized by the Task Force according to specific criteria for each MCM rype. 

Current Diagnostics Pipeline. Accurate, rapid diagnostics are critical for identifying mid rapidly 
isolating COVID-19 cases, tracking spread ofthe vims. managing patient care, and supponing clinical 
trials. Augmenting SARS-CoY-2 testing capacity in healthcare settings - including point-of-care (POC), 
hospital, clinical. and commercial laborntories - is a top priority. USG technical. regulatory, and financial 
suppm1 has a track record ofaccelerating diagnostic development in recent emerging disease outbreaks 
(20091-11 NI influenza, Zika, Ebola). 

The Intcragcncy MCM Task force Diagnostic Working Group recommended prioritizing development 
and use ofmolecular assays (e.g., RT-PCR) specifically designed to detect SARS-CoV-2 RNA in 
respiratory samples for several reasons: 
• Molecular assays are generally more sensilive and specific than immunoassays (i.e .. lateral llow tests 

that detect viral proteins). 
• Tests with high sensitivity, especially when a new disease emerges and there is limited information 

about the best specimen types and amount ofvirus that can be detected in these samples, are 
important to reduce the risk of false negative results. 



lnteragency 2019-Novel Coronavims Medical Countermeasures Task Force 

• Existing FDA-cleared molecular diagnostic pla1fom1s that are widely available for infectious disease 
testing can be leveraged to expedite development of and access to SARS-Co V-2 tests. Some ofthese 
plat.forms are designed for use in POC settings and others for use in laboratories with high-throughput 
testing capacity. 

• The timclinc to develop and validate molecular assays is sho11cr than that for immunoassays because 
the PDA has already evaluated the platfonn and specimen collection components, and lhe pathway 
for ELIA is straightforward. 

• [Note: additional information about lateral flow tests as well as hand-held and home-use diagnostic 
tests can be found in the Innovative 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 effo11s lo expedite the availability of 
molecular diagnostic tests for SARS-Co V-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 fortheCDC 2019-nCoV Real-Time RT-PCR Diagnostic rand and 

two tests developed by industry panners 
• BARDA and DoD are pm1nering with six companies to develop assays for existing and widely 

available FDA-cleared platfonns 
• NfH accelerated the availability ofviral RNA that is needed for assay validation for ELIA through its 

viral repositories. 
• DoD is working with two large diagnostics companies capable ofpushing the highest throughput 

molecular detection 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 sate and effective 
for the treatment ofCOVID-19 infections, a variety of therapeutic strategies can be used to accelerate 
development ofproducts for potential use in the current pandemic. The USG and its partners have 
initiated simultaneous development ofmultiple therapeutic candidates with different attributes to increase 
the likelihood of success. The strategy for prioritization oftherapeutic candidates includes the following 
criteria: 1) preclinical safety and efficacy data, 2) risk/benefit considerations. J) risks, costs. and burdens 
ofdrug 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 USG to evaluate their safety and efficacy for 
treatment orCOVID-19 patients. 
• Remdesivir is a nucleotide analogue developed by Gi\eud Sciences. in conjunction with DoD, as a 

treatment for Ebola virus disease. Remdesivir has been evaluated in Phase I studies and as part ofa 
Phase 2/3 study for Ebola virus disease. NIA ID, in cooperation with an intcragency team, initiated a 
randomized controlled trial (RCT) that will initially compare rcmdesivir 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 IO US and I international pa lien ts, and is progressively expanding clinical trial sites in 
the US and other countries. DoD is setting up military hospital s ites for participation in the RCT and 
has established an agreement with Gilead for emergency use in Service Members on a case-by-case 
basis iflhe RCT is not available. Gilead is evaluating US-based manufacturing options to expand 
capabilities. 

• KALETRA'" (lopi11avir and ritonavir) is an FDA-approved treatment for HIV infoction marketed by 
AbbVie Inc. lt is an orally-dosed fixed combination of lwo prokase inhibitor antivirals now being 
evaluated in China as a potential treatment for COVID-19. 
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• Chloroquine is an oral drug that is FDA-approved and widely used for pre-exposure prophylaxis and 
treatment of malaria. It is inexpensive to produce and has human safety data. Chloroquine is being 
tested as prophylaxis for healthcare workers and other high-risk individuals in Thailand. 

• 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 diseases, so some clinical safety data are available. 

Antihodv-based approaches. Recent breakthroughs in antibody identification. production. and domestic 
manufacturing allow for the development ofspecific antibody-based therapemics on a faster time scale 
than ever before. The USG has previously invested in platform technologies that can be rapidly adapted 
t'O new and emerging infectious diseases. 
• Convalescent plasma contains antibodies against SARS-CoV-2 that could provide a lhernpeulic 

benefit. Unverified information provided by China to FDA indicates that convalescent plasma may 
have a benefit, but further evaluation ofthis 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 
amt play" platform technology that BARDA supported for development oftherapeutics to treat 1he 
related M.ER.S and Ebola: the Ebola antibodies are being studied in a randomized controlled trial in 
the 011going outbreak in the Democrntic Republic of the Congo. 

• DoD is supporting several pa1111ers in rapid identification and production of monoclonal antibodies. 
Partners arc isolating antibodies from SARS-CoY-2 survivors and working with the DoD and NIA!D 
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 1ha1 is ready for Phase 2 clinical studies. 

Host-targeted therapeutics that modulate the immune response or promote Lissue repair. Therapeutics 
acting on host processes such as tissue repair or the immune response, rather than directly largeting the 
virns, could be beneficial for enhancing recovery in severely ill patients; however, they may also have 
potential to cause hmm. thus highlighting the need for carefully controlled and monitored study. 
• Tocilizwnab (Actemra''j andsarilwnab (Kevzara®) arc IL-6 receptor antagonists that arc being tested 

for COVlD-19 treatment in China and Italy. Elcvalcd IL-6 levels have been noted in patients with 
COVI D-19 and tend to correlate with disease severity in some reports. Randomized control led trials 
ofthese therapies are expected to be implemented in the US by the end of March 2020. 

• Agents such as 11011-steroidal rmti-inflammawries, 'statins ', me((ormin, andjak inhibitors. as well as 
a large number of i11te1:fi:rons and ,ytokiue-direcred therapeutics, are being considered. The level of 
scientific and clinical data underpinning these agents for use in COVID-19 vary greatly. Preclinical 
models ofCOVID-19 disease are being developed but may lake some time 10 establish and validate 
as effective tools for prioritization of host target-directed therapies. 

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

Strategically. it is critical to initiate development ofmultiple candidates with different attributes. At each 
development stage, poorly performing candidates will be down-selected and resources transferred to 
better performers to maintain momentum towards late stage development. As such. multiplt: candida1es 
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will l,c supporred in parnllcl with each platfonn, rather than sequcn1ial ly, to '-"Xpcditc dcvdoprnent ofa 
successful vacci.n~. The major criteria for prioritization oJ vaccil1.t' candidates are as follows: l) 
prec.Jit1ital (poteDtial) efficacy aml safety data; 2) potential use in target populations: 3) risk/benefit 
analysis; 4) regimen. including adjuvants and uu,nber ofdoses: aod 5) cl ioical developmeut tirneUnes and 
domestic mam,facturing ~-dpability. 

The following nolt:worthy vaccine candidates and platfonllS are being supponet! or rnnsidered by the 
USG: 
• NlATD has parn1cn.·d wirh Modema, Tnc. to produce a messcng<-'r RNA (mRNA) vaccine candidate i11 

Mode.ma's domcsti<: 111anufacturing fol'ilities. The vaccinate will be ad111inistmid ro nornml healthy 
volunteers in a Phase l clinical tria l beginning in 111id-March 2020. 

• BARDA expanded its c11isting partnerships with fanssen .ind Sanofi-Pasreur to use tl1eir plat lorn, 
technologies to rapidly develop vaccine candidates for SARS-CoV-2. The plallom1s have bet'n used 
success folly to advance vaccines for Ebola and influenza. 

• Addirional candidates arc in prclim.i.nary development by academic and industry developers. NIAl.D 
and BARDA arc jointly evaluating contract suppon to de-risk devclopmcnr of rhcsc invcstigational 
va ,n;.,o, Tl,oM ; ..~ , ....i~ ,1,0 l:,lln,-.,: no• 

o (b)(3} 42 USC § 247d-nb(d) 

0 (b)(S) 

Innovative Tcc.hnologies for COVID-19 Medical Countermc.asurt'S. 

USG Adv~nced D.:-velopmcnt and Manufacturing (ADM) facilitic:s. housed a l IIHS and DoD, arc 
strategic asse1s that arc well-coordinated under the BioMAP initiative. It l~ intended that manufacturing 
of a number of vaccine~ and therapeutics wil'I be accelerated utilizing these A DMs. 

[nnovative Diagnostics. Since mokcular tests arc generally the most scmitive and specific testing 
technology avai lable to detect pathogens in acute stage ofdisease, significant research and development 
investments have been made to reduce the si,1c and complexity ofmolecular testing platforms to aHow use 
in POC and limited resource settings. There are 5 FDA-clear~d small , simple to use molecular testing 
platforms thar produce results 'in 20-30 minUtcs a11d arc CLIA-waivcd ( FDA has detcl'mint'<l that an 
11111rain1Jd person can get aL·cttrnte resulls by reading the instructions). While each ofthese are small 
e11ol!gb to nse in Emergency Departments, clinics, and triage sites. ibey arc not designed for high­
throughp111 tcs1it1g. SARS-CoV-2 tesrs arc being developed for 3 o(l11ese systems witb USG s11ppor1. 

Novel Approaches 
• Severn! '·hand-held" platfom1s that may be suitable for home use arc in development. Effons arc 

underway to simplify tl11.:sc1osts fmther by employing single-use disposable devices or canridgcs for 
a small reusable base, with analysis and re$ulrs directed to a cell phone app. BARDA is in 
discussions to fund adding SARS-CoV-2 rests to two of1hese platforms. 

• Novel arnplifica1ion-free technologies s-uch as nanopOl'es. nanol1uidic enrichrnen1 of biomolecule~. 
and CRISPRICas 13a. as wdl as some s ignal a111pl ificntion approaches, are aiso iu de\,elopment. 

• \\ihilc some arc in advanced stages of development, most ;u-c at least 1-2 years from the market; 
i.nvestmcnts being made 10 include SARS-CoV-1 ma.y accelerate dcvdopmclll but ,till likely to have 
only medium tcm1 impact. 
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Lateral now (dip stick) assays. Lateral !low (dip stick) assays 10 detecl vims antigens and an1ibodies 
produce results in <20 minutes and are oflen seen as the best way to improve access to testing. Antigen 
tests for infectious diseases are typically less sensitive than molecular tesls. and may require use ofa 
reading device lo reduce risk of false negatives. Moreover, there are limited data regarding 1he 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 surveillm1ce. 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 t.:sts ar.: being developed by CDC and NIH for n:search purposes 
and BARDA opened its Broad Agency Announcement to accept proposals for antibody tests. 

lnno~·ative Therapeutics. Antibodies provide robust protection for many diseases, but natural antibodies 
take days to weeks to develop and arc not as robust in older adults. 
• Current plans include manufacturing antibodies and administering them lo COVID-19 patients to 

"jump-start'' the imnrnm: system. Proposals also include using monoclonal antibodies (mAbs) to pre­
treat high-risk subjects. such as heallhcare workers. to 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 cxpaod the number ofdomestic manufacturing sites. 

Adjunctive Technologies. BARDA and DoD are considering adjunctive technologies that can be rapidly 
deployed to delay, lower, and control the epidemiological peak for COVID-1 9. These include the use of 
telemedicine (including tele-lCU), novel sensor technology. and host severity triage technologies to 
ultimately reduce the impact 1hal will be faced by the healthcare system. During emergency response 
where resources are constrained. hospitals and healthcare providers must be able to idenlily i.ndividuals at 
higher risk upon admission, allowing discharge ofunnecessary admissions and reducing risk ofadditional 
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 ill affected individuals. 
• Telemedicine approaches (through use of mobile based Apps) can connect potentially infected 

individuals to a physician remotely 
• Co11ti11uous/Near Continuous Sensors. Weamble technologies. and other se/fmo11itori11g technologies 

provide real-time information on hosi physiological markers so exposed individuals can monitor their 
heallh status and seek care if their health deteriorates. In addition. host markers can be monitored 
passively. continuously, andior non-invasively using breathalyzers or blood/interstitial/sweat-based 
sensing to aid in identifying those who are sick or at risk. 

• Digital heahh tools have the potential to determine the risk ofhealth 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 ofpatients that can he monitored concurrently and/or 
remotely, creating a physical safety barrier and reducing the burden on needed resources. 

• Host-based in vitro diagnostics (Crilical Care Triage): host biomarkers that can infonn on disease 
severity and predict or identity sepsis or outcomes could be utilized to triage critically ill for ICU 
care. 

There is an opportunity to assess and validate these technologies 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 USG may encourage adoption for regional public health strategics. 
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(FYDIBOHF23SPDLD/cn=Recipients/en:6fe6cf13518445fd9c3a1c254e166b3f-Y eskey, Kev 

CC: <Kevin.Yeskey@hhs.gov>; 
Bright, Rick (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en=53034752f3Sa4317aa74f46348442d39-Bright, Ric 
<Rick.Bright@hhs.gov>; 
Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/cn=0fd5845defda4dc0bb45f8fac629cf09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
Adams, Steven A. (ASPR/SNS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=f98462fe8d 124743a437e7a80b3f60dd-Adams, Stev 
<saal@cdc.gov> 

Subject: Re: NEJM Remdesivir 

Date: 2020/04/12 16:37:04 

Priority: Normal 

Type: Note 

- Median interval ofRMDV 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 IV and costs $40k a treatment coarse, so 
maybe the larger RCT will prove it's efficacy. 

FOUO: unfortunately or f01iunately 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 CaUahan 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/ A.SPR/1O) <Robet1.Kadlec@hhs.gov>wrote: 

External Email - Use Caution 

James thanks messy data with 110 clear infom1ation implications except. Maybe the adverse event 
rates 

Sent from my iPhone 

On Apr 12, 2020. at 12:45 PM, Lawler, James V <james.1awler@unmc.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 I would 
consider a high-risk population. Certainly, they look like a better protoplasm than our Diamond Princess 
cohort. But I 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 I would expect without a drug. Just confirms why 
RCT research response is so important in PHE. 

James Lawler, MO, MPH, FIDSA 

m: V"-'i~ \ I 

james.lawler@unmc.edu 

From: "Kadlec, Robert (OS/ASPR/1O)'' <Robert.Kadlec@hhs.gov> 
Date: Sunday, April 12, 2020 at 8:47 AM 
To: "Redd, John (OS/ASPR/SPPR)" <John.Redd@hhs.gov>, "Hunt, Richard (OS/ASPR/EMMO)" 

<Richard.Hunt@hhs.gov>, "Yeskey, Kevin (OS/ASPR/1O)" <Kevin.Yeskey@hhs.gov>, "Bright, Rick 
(OS/ASPR/BARDA)'' <Rick.Bright@hhs.gov>, "Disbrow, Gary (OS/ASPR/BARDA)'' 

<Gary.Oisbrow@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 

NO'l-l f\Jfv1l t-11 a I 
Here is the NEJM about compassionate use of Remdesivir. I would benefit from what you all think about 
the data 

https;//www.nejm org/dot/pdf/10.1056/NEJMoa20070167articleTools=true (nejm.org] 

https://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 this infonnation is prohibited. If 
you have received this e-mail by mistake, please delete it and immediately contact the sender. 

The information in th.is e-mail is intended only for the person to whom it is 
addressed. Ifyou believe this e-mai.l 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. <MVCALLA.HAN@mgh.harvard.edu> 

Kadlec, Robert (O5/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =a 182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert.Kadlec@hhs.gov>; 
Lawler, James V <james.lawler@unmc.edu>; 
Redd, John (O5/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYD1BOHF235PDLT)/cn=Recipients/cn=9ba3fed4ee8646ec849a5a87136a24f6-Redd, John 
<John.Redd@hhs.gov>; 
Hunt, Richard (O5/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =a 104469df5184cc38bf02034af7eca04-Hunt, Richa 
<Richard.Hunt@hhs.gov>; 
Yeskey, Kevin (O5/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative GroupRecipient: 
(FYDIBOHF23SPDLT)/cn=Recipients/cn =6fe6cf13518445fd9c3a lc254el 66b3f-Y eskey, Kev 
<Kevin.Yeskey@hhs.gov>; 
Bright, Rick (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exct,ange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipient:s/cn=53034752f35a43 l 7aa74f46348442d39-Bright, Ric 
·<Rick.Bright@hhs.gov>; 
Disbrow, Gary (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/cn=0fd584Sdefda4dc0bb4Sf8fac629d09-Disbrow, Ga 
<Gary. Disbrow@hhs.gov>; 
Adams, Steven A. (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/ cn=f98462fe8d 124743a437c7a80b3f60dd·Adams, Stev 
<saal@cdc.gov> 

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

Delivered Date: 2020/04/12 16:37:04 
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From: Robert Malone <1~11,-.._\t_a_\______~ 

To: vinu arumugham <vaccine.safety@aol.com> 

Sestili, Piero <piero.sestili@uniurb.it>; 
<def2004@cumc.co1umbia .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>; 
<tcw21@cumc.columbia.edu>; 
< kjtracey@northwell .edu >; 
mvcallahan@mgh.harvard.edu /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/ cn=20f0e9a3ebeb4ef99d30a96386fb2627-Guest_945f5 
<mvcallahan@mgh.harvard.edu>; 
<ja660@cumc.columbia.edu>; 
<janowitz@cshl.edu>; 
<djp65@cam.ac.uk>; 
<Darrell .Ricke@ll.mit.edu>; 
<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> ; 

CC: 
<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>; 
< 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>; 
Kadlec, Robert (OS/ASPR/1O) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =a 182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert. Kadlec@hhs.gov> ; 
HHS Secretary (HHS/IOS) /o=ExchangeLabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=Se3fce8f00194d8d94fc91094888d811-H HS Secreta 
<secretary@hhs.gov>; 
Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =0fd584Sdefda4dc0bb45f8fac629cf09-Disbrow, Ga 
<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 Hl/H2 blockers in COVID-19 

Date: 2020/07/07 18:12:49 

Priority: Normal 

Type: 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.safetv@aol.com>wrote: 

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?) 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 H l/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. Ifwe do not act now, hundreds of 
thousands more lives will be lost. 

Many authors have described the mecbanism and role ofmast cell dysregulation in severe 
COVID-19: 

Repositioning Chromones.for Early Anti-inflammatory Treatment ofCOVID-19 

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

https://doi.org


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

Mast Cells Contribute to Coronavirus-Jnduced Inflammation: New Anti-b?flammatory Strategy 
https:/ /pubmed.ncbi.n.lm.nih.gov/32013309/ 

Immunological mechanisms explaining the role offgE, mast cells, histamine. elevating jerritin, 
IL-6, D-dirner, VEGF levels in COVID-I9 and dengue, potential treatments such as mast 
cell stabilizers, antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin 
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= 198a4909-45de6022-l 98a7836-0cc4 7a6d 17cc-
952e80ee382a9fcf&u=https://annals.org/aim/ful.larticle/2764199/use-hydroxychloroguine­
cb Ioroguine-during-covid-19-pandemic-what-every-cl inician 

Please respond ifyou 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 fommlated similar 
thoughts and that evidences are accumulating strengthening tbis hypothesis. 

We could collectively prepare a paper coauthorized by all of us (I see that you have a wide list 
where Prof. Corrti, ProfKritas 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/ IO.33 89/fphar.2020 .00854 

Please, ifyou th.ink it might be useful, forward this message to your MCS mail list. 



Tmly yours and thanks for your relevant effort, ciao 

Piero Sestili 

Full Professor in Pharmacology, 

University of Urbino, Italy 

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

www.bmj.com/content/368/bmj.ml252/rr-l 

-------- Forwarded Message --------
SubjectKawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, 

:Hl/H2 blockers 
Date:Thu, 14 May 2020 09:42:05 -0700 

From:vinu arurnugham <vaccine.safety@aol.com> 
nchoueit@montefiore.org <nchoueit@montefiore.org>, Brett.Giroir@hbs.gov <Bren. 
Giroir@hl1s.gov>, uffi ci ostampa@asst-pg23.it <ufficiostampa@asst-
pg23.it>, ldantiga@hpg23.it <ldantiga@hpg23.it>, 1etters@nytimes.com <letters@ny 
times.com>, nytnews@nytimes.com <nytnews@nytimes.com>, inytletters@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 <magazine@nytimes.com>, travelmail@n 
ytimes.com <travelmail@nytimes.com>, edu@nytimes.com 
<edu@nytimes.com>, eileen.murphy@nytimes.com <eileen.murphy@nytimes.com>, 
danielle.r hoades-ba@nytimes.com <danielle.rboades-
ha@nvtimes.com>, booking@nytimes.com <booking@nytimes.com>, bizday@nytim 
es.com <bizday@nytimes.com>, foreign@nytimes.com <foreign@nytimes.com>, §_p 

orts@nytimes.com <sports@nytimes.com>, washington@nytimes.com <wasbington 
To:@nytimes.com>, national@nytimes.com <national@nytimes.com>, thearts@nytimes. 
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com <thearts@nytimes.com>, metropolitan@nytimes.com <metropolitan@nytimes.c 
om>, tips@nytimes.com <tips@nytimes.com>, public@nytimes.com <public@nytim 
es.com>, sarah.mervosh@nytimes.com <sarah.mervosb@nytimes.com>, pam.belluck 
@nytirnes.com <pam.belluck@nytimes.com>, reed.abelson@nytimes.com <reed.abet 
son@nytimes.com>, l(b)(6) t, n.wals 
h@medpagetoday.com <n.walsh@medpagetoday.com>. tips@medpagetoday.com <ti 
ps@medpagetoday.com>, c.bank.head@medpagetoday.com <c.bankhead@medpageto 
day.com>, khVfi) t>. c.phend@medpaget 
oday.com <c.phend@medpagetoday.com>, m.walker@medpagetoday.com <m.walker 
@medpagetoday.com>, e.hlavinka@medpagetoday.com <ehlavinka@medpagetoday.c 
om>, iingram@medpagetoday.com <iingram@medpagetoday.com>, k.fiore@medpag 
etoday.com <k.fiore@medpagetoday.com>, n.lou@medpagetoday.com <n. lou@medp 
agetoday.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.Editoria10ffice@oup.com <JPIDS.EditoriaLOffice@ 
oup.com>, gerberj@email.chop.edu <gerberj@email.chop.edu>, sarah.parker@ucden 
ver.edu <sara.h.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@e 
mo1y.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@mcri.edu.au <penelope.bryant@mcri.edu.au>, chchiu@adm.c 
gmh.org.tw <c.hchiu@adm.cgmh.org.tw>, lara.danziger-
isakov@cchmc.org <lara.danziger-
isakov@cchmc.org>, db unstad@wustl.edu <db uns tad@wustl.edu>, Huskins. Charles 
@mayo.edu <Huskins.Charles@mayo.edu>, mlaufer@rnedicine.umaryland.edu <mla 
ufer@medicine.uma1yland.edu>, latania logan@rush.edu <latania logan@rush.edu>, 
fernando.p.polack@vanderbilt.edu <fernando.p.polack@vanderbilt.edu>, Adam.Ratne 
r@nyulangone.org <Adarn.Ratner@nvulangone.org>, jennifer read@nili.gov < jennif 
er read@nih.gov>, jr3@ualberta.ca <jr3@ualberta.ca>, Lrubin@lij.edu 
<Lrubin@lij.edu>, Ls5@cwnc.colmnbia.edu <Ls5@cumc.colwnbia.edu>, mike.sharl 
and@stgeorges.nhs.uk <mike.sharland@stgeorges.nhs.uk>, bill.steinbach@duke.edu 
<bi 11.steinbach@duke.edu>, ptamrna l @jhmi.edu <ptamma l @jhmi.edu>, ttan@north 
westem.edu <ttan@northwestern.edu>, jvallejo@bcm.edu <jvaUejo@bcm.edu>, a.wa 
1Tis@abdn.ac.uk <a.warris@abdn.ac.uk>, CGIDRadmin@seattlechildrens.org <CGfD 
Radmin@seattlechildrens.org>, danielle.zerr@seattlechildrens.org <danielle.zerr@seat 
tlechildrens.org> 

Kawasaki disease (KO) and COV1D-l 9 are iatrogenic diseases; Try mast cell stabilizers, H l /H2 
blockers. 
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KD shock syndrome is same mechanism as influenza and dengue shock syndrome covered 
below ("slow rolling anaphylaxis"). 

bttps://twitter.com/ ArumughamVinu/statu:s/1259659 1690464 747 53?s=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 agai1_1st 
SARS-Co V-2, instead ofjust an anti vital response. Consider lgE/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, hyclroxychloroquine, ivermectin and 
azithromycin 

bttps://doi.org/ 10.528 l /zenodo.3748303 

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

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

https://bttps://doi.org
https://bttps://twitter.com


https://www.medrxiv.org/content/l0.110 l/2020.05.01.20086694v 1 

Root cause of'COVID-19? Biotechnology~'> dir(v secret: Contamination. Bioinformatics 
evidence demonstrates that SARS-CoV-2 was created in a laboratory, unlike(v to be a 
bioweapon but most likely a result ofsloppy experiments 

https://doi.org/ 10.5281/zenodo.3 766462 

My comment posted in the Annals oflntemal Medicine: 

Please see comments section: 

https://protect2.fireeye.com/url?k=a2e 1ec5b-feb5c570-a2el dd64-0cc4 7a6d l 7cc-
73e5 5e3ed85 l f5 l 0&u=https:/ /annals.org/aim/fullarticle/27 64199/use-hydroxychlorog uine­
ch loroguine-during-covid-19-pandernjc-what-every-cl i nician 

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

pandl'mic 

Hydrmychloroquine and azithromycin use in COVID-19 have been dismissed ns "unproven" or 

"rmccdotal". by the medical establishment. Bui the heneril or ventilators in C'OVID-19 is equally 

unproven. Why the clamor for ventilators? And now there arc reports that ventilators arc not 

helping. 

bttps :/ /www .npr.org/sections/healtb-shots/2020/04/02/826 l 052 78/ventilators-are-no-panacea-for­

c1itically-ill-covid- l 9-patients 

https://annals.org/aim/fullarticle/27
https://protect2.fireeye.com/url?k=a2e
https://doi.org
https://www.medrxiv.org/content/l


Rutming protein sequence analysis with the SARS-CoV-2, MERS, SARS viruses, there is a 

strong similarity to a pig spike prutein ( coronavirus infected pig). Accession number QG Y 12786 

vs. QHD41416.l for SARS-CnY-2. 

Since vaccines contain porcine proteins derived from pigs infected with any number of diseases. 

one could develop lgE mediated sensitization to coronavirus spike proteins. We have entire, viable 

porcine cin.:oviruses in the rotavirus vaccines, for example. 

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

Upon infection with any of these viruses. the concu1Tent allergic react inn can inCTeasc 

disease severity. In such cases, antihistamines and uther 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 subsequen1 influenz<1 infection as <lescribe<l here: 

lnlluenL:1 vaccines and <lengue-like disease 

https://www.bmj.com/content/360/bmj.k1378/rr- l5 

There h::ivc been reports that elevated forritin and IL-6 levels arc predictors of fatality in COVID-

19. 

https ://www.thelancct.com/journals/lancet/article/P IISO 140-6 7 3 6(20)3 0628-0/fu11 text 

There is an increase in m:1s1 cell density during infections: 

https://www.ncbi .nlm.nih. gov /pmc/m1icles/PMC443 507 J / 

lgE mediated mast cell de-granulation results in increased fcrritin levels ::is well as histamine lcvds. 

Ferritin Particles Accumulate in Human Mast Cell Secretory Granules and Arc Released 

upon FcERl-mediated Activation 

https:/ /protect2. fi reeye.com/url?k=52079293-0e53bbb8-5207a3ac-0cc47 a6d I 7cc-

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


33645de24eI 09e07 &u=bttps://www.jacionLine.org/mticle/S009 l -6749(17)32622-2/fulltext 

Histamine promotes release of JL-6. 

Histamine Promotes the Release of lnterleukin-6 via the HI R/p38 and NF-KB Patlrnrnys in Nasal 

Fibroblasts 

https://www.ncbi .nlm.nih.gov/pmc/articles!PMC4214978/ 

Also, nemrophils recruited to 1he lung during infection rnn release histamine. 

Neutrophil histamine contributes Lo innammation in mycoplasma pneumonia. 

https://www.ncbi.nlm.nib.gov/pubmed/ 17 158962 

The antihistamine effect of Vitamin C lV seems to help. 

Antihistamine effect ofsupplemental ascorbic acid and neutrophi I chcmotax is 

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

https :/ /www. nutrain gred icnts. com/ Article/2 02 0/03/25/Hospi tal-tu rns-to-high-dose-v i tamin-C-to­

fi ght-coro na v i.rus 

Also, azithromycin reduces histamine induced inflammation. 

The anti-inflammatmy effects ofe1ythromycin. clarithmmycin, azithromycin and roxithrornycin 

on hist:Imine-induceu otitis media with effusion in guinea pigs. 

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

1-lydrnxychloroquinc helps in al!ergk asthma. 

1-lydroxychloroquine improves airflow and lowers circulaling lgE levels 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


mo<lc>rate symptomati<.: asthma. 

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

1-lydrnxychloroquine and azithromycin as a treatment ofCOVID-19: rc>sults oran open-label non­

randomized clinical trial 

https :/ /www .sciencedirect.com/science/arti c le/pi i/S0924857920300996 

https://protect2. fireeye.com/url?k=4d662048- 11 320963-4d66 l l 77-0cc47a6d 17cc-

07b97 a53415a l fc5 &u=bttps:/ /www .mediterranee-infection.com/ cov id-19/ 

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

a major component nfCOVI D-19. 

Antihistamines, mast cell stabilizers, Vitamin C hydroxychloroquine, azithromycin may all 

ad<lress different aspects of this same problem. 

Fncusing on only the antiviral actions of hydroxychloroquinc or azithromycitL will lead us into 

blind alleys. 

https://protect2
https://www.ncbi.nlrn.nih.gov/pubmed/9723661
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Abstract 

Background: The COVID-19 pandemic due to SARS-CoV-2 infection can produce Acute 

Respiratory Di.stress Syndrome as a result of a pulmonary cytokine storm. Antihi.stamines are 

safe and effective treatments for reducing inflammation and cytokine rel.ease. Combinations of 

Histami.ne-1 and Histamine-2 receptor antagoni.sts have been effective i.n urticaria, and might 

reduce the histami.ne-mediated pulmonary cytokine storm in COVID-19. Can a combi.nation of 

Histamine-1 and Histamine-2 blockers improve COVID-19 inpatient outcomes? 

Methods: A physlcian-sponsored cohort study of cetirizine and famotidine was performed i.n 

hospitalized patients with severe to critical pulmonary symptoms. Pulmonologists led the 

inpatient care i.n a si.ngle medical center of 110 high-acui.ty patients that were treated with 

cetiri.z.ine 10 mg and fa motidi ne 20 mg b. i. d. plus standard-of-care. 

Results: Of all patients, including those with Do Not Resuscitate directives, receiving the dual­

histamine blockade for at leas.t 48 hours, the combination drug treatment resulted in a 16.4% 

rate of intubation, a 7.3% rate of intubation after a mi.nimum of 48 hours of treatment, a 15.5% 

rate of inpatient mortality, 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 o.utcomes. 

Conclusions.: This. physician-sponsored co_hort study of cetirizine and famotidine provides 

pmof-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 COVI.D-19 are warranted of the repurposed off-label c.ombinati.on. of two h.i.sto.ri.cally-

safe. histamine blockers. 

Key words: COVI.D, ARDS, histamine, a.ntihistamin.e, lung, cytokine storm, treatment 
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Introduction 

Histamine. and m.ast cells play a fundamental role in modulating inflammation through 

increased capillary blood. flow and.vascular. permeability, as well. as cytokine r.elease.. 

Histamine-1. (Hl) receptor.antagonists. ( e.g., cetirizine) a re adm i.nistered for allergies. 

Histamine-2. (H2) receptor.antagonists. (e.g., famotidin e) are used. to. control heart b.ur.n. 

Prescription branded, generic, and over:--the-cou nter (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-histami,ne b.lockade since the 19701 s 1•
3

_ .And, a few reports have 

5begun to demonstrate that diar.rhea can be tr.eated similarly 4' •. At present no. Hl-H2 

combination drug has been US FDA-approved. 

COVID-19 (SARS-CoV-2) emerged in late 2019 inChina, and nucleic acid sequence results 

indicate that itwas very likely from a bat vector. The disease can manifest as a hyper~immune 

response with pu Imo nary cytokine release resembling that of other respiratory infections, such 

as Severe Acute Respiratory Syndrome (SARS), Middle. East. Respiratory Syndrome (MERS), and. 

influenza. Studiesfrom China. have defined the COVID-19 cytokine profile 6 and identified risk 

factors that increas.e mortality 7 
..Thes.e retrospective studies suggest mortalitymay be linked to. 

inflammatory processes caused by a "cytokine storm", which was very common in patients with 

severe to critical symptoms 8• Pulmonary pathology in early-phase COVID-19 pneumonia has 
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shown acute lung injury 9• In the tater 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 r.ate of 49%. 

(www.cdc.gov/coronavirus/2019-ncov/hcp/clinica l-guidance-management-patients.html). 

Furthermore the CDC reports, "Among U.S. COVID-19 cases with kn.own disposition, the 

proportion ofpersons who were hospitalized was 19%. Among all hospitalized patients, a range 

of26% to 32% ofpatients were admitted to the ICU. Among al/patients, a range of3% to 17% 

developed ARDS cpmpared too range af20% to 42% for hospitalized patients and 67% ta 85% 

for patients admitted to the_ ICU. Mortality among patients admitted to the ICU rongesfrom 

39% ta 72% depending on the study. The median length of hospitolizotion among survivors was 

10 to 13 days." 

Because of the sudden emergence of COVID-19, 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 the.se. initiativ.e.s. is to prevent or 

reduce the. cytokine s.torm in pulmonary tis.s_ue. ii.13
• 

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 14
. The 

immunomodulation by histamine depends mostly on its influence of T-cells 15
. Histamine 
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stimulates inflammation, cytokine release, and can lead to tissue damage, inc.Iuding lung 16 
•.A 

porcine study evaluating HlNl influenza demonstrated the accumulation of histamine in severe 

pneumonia 17
. Furthermore, the histamine Hl receptor antagonist, ketotifen, decreased 

inflammatory cytokines and severe pneumonia 11
• 

Dual-histamine blockade has been effective in animal models of bacterial ARDS and allergy. A 

porcine animal model study has shown successful treatmentof Pseudomonas-induced ARDS 

with diphenhydramine and cimetidine 18
. 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 ibupmfen. 

I.n a guinea pig model, treatment wit_h clemastine and cimetidine protected againstallergen­

induced bronchial obstruction ui. 

Therefore, we believe itis 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 appmach. Therefore, the major goals of the present proof­

of-pri nciple study i nclu.de to decrease the progression of severe and critica 1{high-acuity) 

hospitalized patients to. ventilation dependence and/or death. 
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Methods 

This physician-sponsored cohort study was led by a tea.m of board certified pulmonologists 

from a s_ingle practice group in Jackson, MS. AU patients were treated in a single hospitaJ 

operated by Baptist Health Systems, with lRB 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 compassionate ca re. use of re purposed medications (in view of the rationale, 

above) by the attending pulmonologists during the COVID-19 pandemic. Conditions_ in duded 

open-label drug use, without a placebo co.ntrolorrandomization .. In.lieu ofa placebo control 

group, forcomparison the control(s) consisted of published SOC patient results.that were. not 

administere.d.the dual-histamine.. blo.ckade.. fromthe USA and. China. 

Inclusion and Exclusion Criteria: The inclusion criteria were: (a) Males or females ofminimum 

age of 17; (b)Admission to_ the hospital with suspected or confirmed pulmonary symptoms of 

COVID-19..All patients were confirmed COVLD-19 positive by RT-PCRwithin.s.e.veral days of 

admis.s_ion. _The. e_xclus.ion criteria were: (a) The patient is. negative for COVID-19 by RT-PCR 

diagnostic test; (b) Sensitivity or allergy to cetirizi.ne or famot.idine, i.f known; (c) Durati.on of 

stay of less than 48 hours; and (d) Treatment with the drug combination for less th.an 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 provi.ded). 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 patientwas 

diagnosed for suspected COVID-19 based primarily upon pulmonary symptoms, and located 

within a COVID-19 ward. Treatment was initiated in ER with SOC per admining provider. The 

patient was confirmed positive for COVID~l9 by RT-PCR diagnostic test. SOC included radiologic 

assessments, supplemental oxygen when necessary, and intravenous (IV) hydration when 

necessary. SOC concomita.nt treatments included the a.ntimalarial drug hydroxychloroquine 

(84.5%), the anti-ll6 biologic tocilizumab (50.9%), the glucocorticoid drug methylprednisolone 

(30.9%), and convalescence plasma (30.0%). The cumulative rate of intubation in this cohort 

was 16.4%. 

Cetirizine - Famotidine Treatment: The Hl receptor antagonist was cetiriz.ine. The H2. receptor 

antagonist was famotidine. Given the current challenge of ma.rket availability of ora.1 H2 

antagonists, whenever the oral dosage form was not available or appropriate the clinicians 

used famotidine IV. Cetirizine and famotidine administration was preferably (a) oral, when 

feasible; then (b) gastric via nasogastrk 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 cetirizjne 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: (a) Increased rate of discharge; (b) Reduced 

ventilation requirements (i.e., reduced numberof intubations overall and afteueceiving
. 
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 20
, Lo_uisiana 21

, 

24New York City, NY 22
, and Wuhan, China 23

' . 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 dualdrug treatment 

paradigm was rapidly adopted as SOC in this hospital. 

Results 

The patient demographics for the ceti.rizine - famotidine treatment group consisted of 110 

pati.ents age 17 to 9.7; mean age of 6_3.7 (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 i.n 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 trea.ted 

in an inpatient setting with cetirizine and famotidine for a mini.mum of 48 hours, in addition to 

SOC. . This group of patients manifested an average of 2.7 comorbidities (Table I).. 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 11). The investigators anticipated DNR patients would be a 

confounding factor, and there were 13 DNR patients. The endpoints were: (a) discharge rate; 

(b) in.tubatio.n rate; (c) intubation rate after a minimum of 48 hours of dual drug treatmen.t; (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 ofdrug treatment was 7.3% (and 6.2% excluding DNR). The inpatient mortality 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 ofthe severe to 

critical patients a re potential confounding factors (Table Ill). For insta nee, 84.5% of the 

patients were administered hydroxychloroquine (HCQ). Based upon recent publications 25-n, 

one may assert that HCQ likely provided no. therapeutic benefit, and m,ight have had an a.dverse 

effect on the outcomes in this cohort of 110 patients, as it correlated with worse outcomes (i.e., 

higher rates of intubation and death). 

I.n some of the patients, and especially tho.se who. progressed to ventila.tion dependence, a 

biologic (tocilizumab in 50.9% ofpatients), a glucocorticoid (methylprednisolone in 30.9% of 

patients), or convalescent plasma (in 30.0% of patients) were used at the discretion of the 
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pulmonologist-led critical care team as concomitant treatments (Table Ill). At those junctures 

in patient management, the concom ita nttreatments were anticipated to possibly provide some 

benefit_ to the patients. However, the high degree of correlation of use of methylprednisolon e, 

tocilizumab, and/or convalescent plasma. with intubation per se hampered measurement. 

Itis. interesting to note. the clinical. nature of the. intubated. patients and deaths. associated with. 

intubation. Of the 18 i.ntubated patients, 9 died (50.0%). Of the group of 10 patients intubated 

prior to completing 48 hours of combina.tion drug therapy, 9 were subsequently successfully 

extubated, 5 of whom were extubated within 2 to 4 days. Of the 8 patients intubated after 

complet.ing a minimum of 48 hours of cetirizine and famotidine use, all 8 patients died and all 

received tociHzumab and convalescence plasma, whereas only 2 ofthe 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 a.re 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 
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SOC patients for use as a retrospective control cohort. However, the investigators have 

provided co.mparisons t.o the published SOC cohorts from other regio.ns in the USA and China. 

However, offsetting these limitations it should be noted that this work was performed in April 

t.hroughJune 2020.during an int.ense season within the COVID-19 pandemic crisis, at a time-is.-

of-the-essence season when pulmonologists, 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 result.ed int.he vast majority of all COVID-19 positive patients in this 

medical center being treat_ed with cetirizine plus famotidine as the ''new" SOC. 
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Discussion and Conclusi.ons 

Here we describe an initial study of.dual-histamine blockade to retard the histamine-cytokine 

network and with the i.ntention of blunting the cytokine storm. The safety profile of dual­

histamine blockade makes this an appealing consideration for COVID-19-positive patients. If 

du.al-histamine bl.ockade. is ab.1.e. to b.lunt the. cytokine system, the ri.sk of. progressing to severe 

and/or critical disease shou.ld lessen. 

The results of this initial physician-sponsored study provide a proot~ot-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 intubati.on after 48 hours of dual dru_g 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 ventilator dependence.and 

lethality relative to SOC reported in Atlanta, Georgia 20
, Louisiana 21

, New York City, New York 

22 
, and Wuhan, China n 24 (see below). 

Outside of the dual-histamine blockade cohort group, preliminary results were noted by the 

same group of puJmonologists in the same medical c.enter with an independent group of 12 

SOC-only COVID-19 patients. The.SOC-only patients (lacking cetirizJne 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 
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high rate of inpatient fatality in the overall admitted patient population..Furthermore, a small 

grou_p 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 to the 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% in patient fatality rate or_ 8. 2% excluding DNRpatients com pares favorably to a 

20published inpatient fatality rates from other regions--25.8% in Atlanta, GA 23.6% in , 

22 4 

, , ,Louisiana 21 21% in New York City, NY and 21.9 and 28.3%in Whuan, China 23

,2. 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 COVLD-

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, govern m enta I agenc 1 es, and cIinical re ports. 

During this crisis it should be noted that many of the "publications" on COVID-19 were available 

only in preprint. form, in viewof 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 that one DNR death was due to a cirrhotic patient aged 38; if 

this indMdual 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 tre.ated by our pulmonologists e.xhibited a high case fatality ra.te of 41.7% in 

the same medical center (data not shown). These two findings (i.e., elderly patient de.aths and 

a smaJI. 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 2
3

. 

How does this H 1-H2 drug com bi nation treatment compare with other re.cent therapeutic 

developments in COVID-19? There are three. noteworthy examples tha.t 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 

COVJD-19 patients. The risk-benefi.t 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 c.ardio-toxic. s.ide effect has been noted 25. This. study 

consisted of 75 patients. per arm, comparing SOC vs SOC+ HCQ. The authors. concluded that 

HCQ was not beneficial and resul.ted in more adverse events. Hydroxychloroquine was al.so 

ineffective in inpatients who required oxygen; 84 patients were treated with HCQ within 48 

hours of admission vs 97 patients receiving SOC without HCQ 27
. There were no benefits to 

HCQ when assessing: (a) s.urvival without transfer to ICU; (b) survival at 21 days; (c) su.rvival 

wi.thout 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 26
. In 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 28
• However, the study was not sufficiently powered statistically 29

•• 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 b.e.en e.valuate.d in a large retrospective association study of COVID-19. 

patients in New York City 
30

. 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 a.cid independe.nt 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 

outpatie.nts 31
. A case series of only 10 outpatients administered high dose famotidine (most of 

them received 80 mg t.Ld. = 240 mg daily) perhaps suggested the possibility of a benefit 31 
. 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 asan OTC medication. 

Given (a) the recent emergence of COVID-19, (b) the ra,pid 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 

SOC patients. 

Although this study provides initial evidence in support of a sa.fe and effective treatment, many 

questions remain to be addressed. Randomized prospective tria.ls are warranted with 

inpatients and outpatients. We have planned a randomized pla.cebo-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 combina.tion of 

active pharmaceutical ingredients? And, would some patients benefit (more) from alterna.tiv.e 

dose.s or dosage schedule.s? lt would a.I.so 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 

ne.ed. If the results reported here are replicated in other trials, the. medications can provide 

safe a.nd 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 Hl and H2 receptor types provides another distinct advantage rela.tive 

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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T~ble I: Comorbidities.in 110 hospi.talized COVI0-19 patients treated wjth famoti.dine and 
cet_i.ri,z_ine for_a_minimum of 48 hours 

Comor.bidit.ies: % 

Diabetes. 42.7% 

Hypertension 78.2% 

COPD 13.6% 

Cardiac Disease 26.4.% 

ArrythmJa 16.4% 

. Asthma 10.9% 

Sm.oker. 20..0% 

_Obesity_(excluding Morbid.Obesity) 41.8% 

Morbid_Obes,ity_ 16.4% 

.. Total. Co.mo.rbld.ities.Per.Patie.nt Me.an =.2.7 
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Table II: Clinical outcomes in 110 hospitalized COVID-19 patients treated wi.th famotidine and 
cetkizine for a_minimum of 48 hours 

lnc.luding Excluding
Key Met.rk.: 

DNR DNR 

Tot.al Patients.Admitted 110 97 

Total.Pati.ents_Discharged 93. 89 

Discharge Rate 84.5% 91.8% 

Tot.al Patients lnt.ubated 18 16 

Intubation Rate 16.4% 16.5% 

Tot.al Patien.ts Intubated After.a 
Minimum of 48 hrs of Treatment 

8 6, 

Intubation Rat.e After a_ 
Minimum.of 48 hrs of Treatment_ 

7.3% 6.2% 
--

To,tal.Deaths 17 8 

_Death Rate % 15.5% 8.2% 

Ayerage Days to Discharge 11..0 10.9 
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Table HI: Clinical outcomes in 110 famotidine and cetiriiine-treated COVlD-19 patients and 
concomitant treatments 

Concomitant Treat_ments Total# % of Total Intubated% Death% 

Hyd roxych loroquine-YES 93 84.5% 18..3% 17.2% 

Hydroxychloroquine-NO 17 155% 5.9% 5.9% 

Methylprednisolone -YES. 34 30..9% 29.4% 14..7% 

Methylprednisolone - NO 76 ---- 69.1% 
-1---

10.5% -- 15.8% ----
Tocilizumab - YES - - - 56-- 50.9% 30.4% 21.4% 

Tocilizumab - NO 54 49.1% 1.9% 9.3% 

Convalescent Plasma - YES 33 30.0% 30.3% 33.3% 

Conval.escent Pl.asma - NO 77 70.0% 10.4% 7.8% 
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<Robert.Kadlee@hhs.gov>; 
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<Bryan.Shuy@hhs.gov>;

To: Hayes, Jonathan (O5/ASPR/IO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8edfb7232de4428794f2901218bc1360-Hayes, Jona 
<Jonathan.Hayes@hhs.gov>; 
Disbrow, Gary (OS/ASPR/BARDA) /o=ExehangeLabs/ou=Exehange Administrative Group 
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CC: Harper, Victor (OS/ASPR/ORM) /o=ExchangeLabs/ou=Exehange Administ rative Group 
(FYDIBOHF23SPDLT)/cn=Recipient5/cn=user0bdee7e8 <Victor.Harper@hhs.gov> 

Subject: RE: [Non-DoD Source] FW: Ops center calls re remdesivir 

Date: 2020/05/05 11:08:15 

Priority: Normal 

Type: Note.SMIME.MultipartSigned 

I added Victor who would like to know who in HHS or ASPR is doing the prioritization of remdesivir? If 
ASPR is involved, he wants to ensure the team has the appropriate coverage/follow through. Please 
advise. 

From: Hamel, Joseph (OS/ASPR/1O) <Joseph.Hamel@hhs.gov> 
Sent: Saturday, May 2, 2020 11:03 AM 
To: Adams, Steven A. (ASPR/SNS) <saal@cdc.gov>; Kadlec, Robert (OS/ASPR/1O) 
<Robert.Kadlec@hhs.gov>; Shuy, Bryan (OS/ ASPR/1O) <Bryan.Shuy@hhs.gov>; Bartrum, John JBrig Gen 
USAF AF-SG {USA) '4(h\te::) ~; Hayes, Jonathan (OS/ASPR/1O) 

<Jonathan.Hayes@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Walker, 
Robert (OS/ASPR/BARDA) <Robert.Walker@hhs.gov> 
Subject: [Non-DoD Source] FW: Ops center calls re remdesivir 

All active links contained in this email were disabled. Please verify the identity of the sender, 
and confirm the authenticity of all lii1ks contained within the message prior to copying and 
pasting the address to a Web browser. 
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Markowitz, David D. <ddml@cumc.columbia.edu>; 
Abrams, Julian A. <ja660@cumc.columbia.edu>; 
Tracey, Kevin <KJTracey@northwell.edu>; 
Landry, Donald W. <dwll@cumc.columbia.edu>; 
Janowitz, Tobias <janowitz@cshl.edu>; 
Disbrow, Gary (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en ==0fd5845defda4dc0bb4Sf8fac629cf09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
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Malone ifhVR\ ); 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.<ddml@cumc.columbia.edu>; Gupta, Aakriti 
<ag3786@cumc.columbia.edu>; O'Donnell, Max R. <mo2l30@cumc.columbia.edu>; Li, Jianhua 
<jl1333@cumc.columbia.edu>; Tuveson, David <dtuveson@cshl.edu>; Jin, Zhezhen 
<zj7@cumc.columbia.edu>; Turner, William C.<wt62@cumc.columbia.edu>; Wang, Timothy C. 
<tcw21@cumc.columbia.edu>; mvcallahan@mgh.harvard.edu <mvcallahan@mgh.harvard.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.mitterma ier@mcgill.ca>; Julianne. 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@quinnipiac.edu>; Norbert.Herzog@quinnipiac.edu 
<Norbert.Herzog@quinnipiac.edu>; Maurice.Fremont-Smith@quinhipiac.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>; pconti@Unich.it <pconti@unich.it>; Kadlec, Robert (OS/ASPR/1O) 
<Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/1OS) <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 

Uosubscribc 

Julian Abrams, MD, MS 
Associate Professor ofMedicine and Epidemiology at CUMC 
Division of Digestive and Liver Diseases 
Columbia U:niversity Medical Center 

----Original Mcssage-----
frorn: Tracey, Kevin <KJTracey@northwell.t:du> 
Sent: Wednesday. July 8. 2020 3:00 PM 
To: Landry, Donald W. <dwll@cumc.columbja_edu>; Janowitz, Tobias <janowitz@cshl.edu>; Disbrow. 
Gary (OS/ASPRIBARDA) <Gary.Disbrow@hhs.gov>: 'Marik. Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Dan:cll - 0449 - MITLL <darrcll.ricke@ll.111it.edu>; Robe11 Malone 1 1..,\ta\ l>: 
vinu arumugham <vaccine.safety@aol.com>; Scstili, Picro <picro.scstili@uniurb.it> ; Frcedberg, Daniel 
E. <def2004@cumc.columbia.edu>; Conigliaro. Joseph <.lconigliaro@northwell.edu>: Markowitz, David 
D. <ddm l @cumc.columbia.edu>; Gupta. Aakriti <ag3 786@cumc.co1umbia.cdu>; O'Donnell. Max R. 
<mo2 I 30@cumc.columbia.edu>: Li. Jianhua <jl l333@cumc.columhia.edu>; Tuveson. David 
<dtuveson@cshl.edu>; Jin, Zhezhen <ij7@cumc.columbia.edu>; Turner, William C. 
<v..,t62@cumc.colnmbia.edu>; Wang, Timothy C. <tcw2 l @cumc.columbia.edu>; 
mvcallahan@mgh.harvard.edu; Abrams, Julian A. <ja660@cumc.columbia.edu>; djp65@cam.ac.uk; 
yongfeng@email.unc.edu; xphuang@unc.edu; kris.white@mssm.edu: elena.morenodelolmo@mssm.edu; 
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Assaf_Alon@bms.barvard.edu; Andrew_Kruse@hms.barvard.edu; anthony.mittermaier@mcgill.ca; 
JulianneJJalJ@qujnnipiac.edu; Robert.Bo11a@qui1mipiac.edu; h.clru·k@ucl.ac.uk; 
bryan_roth@med.unc.edu; Victor.Francone@quinnipiac.ec1u: Norbert. Herzog@quinnipiac.edu; 
Maurice.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scommrns@email.unc.edu>; Lawrence 
Steinman <stciny@stanford.edu>: ngkounis@otcnct.gr; Matzinger, Polly <pom@hclix.nih.gov>; 
pconti@unich. it; Kadlec, Robert (OS/ASPR/1O) <Robe11.Kadlec@hhs.gov>; HHS Secretary (HHS/IOS) 
<sec.retary@hhs.gov>; Christine Lai11e <claine@acponJ.ine.org>; fgodlee@bmj.com; 
howard.bauchner@jamanetwork.org; richard .. borton@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 unsuhscribe 

Kevin J. Traci;:y, MD 
President &CEO 
Karches Family Distinguished Chair 
Feinstein Institutes for .Medical Research 

Professor ofMolecular Medicine and Neurosurgery 
Associate Dean for Research 
Zucker School of Medicine 

Executive Vice President, Research 
Northwell Health 

350 Community Drive 
Manhasset, NY 11030 

kbi(6 1 I 
kjtracey@nortbwell.edu 

On 7/8/20, 2:55 PM, "Landry, Donald W." -<dwl l@cumc.columbia.odu>wrotc: 

External Email. Use Caution. 

1 would also like to unsubscribe 
Don Landry 

-----Original Message-----
From: Janowitz, Tobi.as <janowitz@cshl.edu> 
Sent: Wednesday, July 8, 2020 2:41 PM 
To: Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; 'Marik, Paul E.' 

<MarikPE@EVMS.EDU>; Ricke, Darrell - 0449 - MITLL <datTelLricke@ll.mit.edu>; Robert Malone 
<1,..."-'= : t; vinu arumugham <vaccine.safety@aol.com>; Sestili. Piero 
<piero.sestili@uniurb.it>; Freedberg, Daniel E.<def2004@cumc.colurnbia.edu>; 
jco.nigliaro@northweJl.edu; Markowitz, David D.<ddml@cumc.columbia.edu>; Gupta, Aakri.ti 
<ag3786@cumc.col.umbia.edu>; O'Donnell, Max R. <mo2130@cumc.columbia.edu>; Li, Jianhua 
<jl I333@cumc.columbia.edu>; Tuveson, David <dtuveson@cshl.edu>; Jin, Zhezhen 
<zj7@cume.co1umbia.cdu>; Turner, William C. <wt62@cumc.co1umbia.cdu>; Landry, Donald W. 
<dwl l @cumc.columbia.edu>; Wang. Timothy C. <tcw2l@cumc.columbia.edu>: 
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kjtracey@oorthwell.edu; mvca1laban@mgh.barvard.edu; Abrams, Julian A. 
<ja660@cumc.columbia.edu>; djp65@cam.ac.u.k; yongfeng@email.unc.edu; x.pb:uang@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; 
Robcrt.Bona@quin11ipiac.edu; h.clark@ucl.ac.uk; bryan_roth@med.unc.edu; 
Victor.Francone@quinnipiac.edu; Norbert.Herzog@quinnipiac.edu; Maurice.Fremont­
Smith@qui.11uipiac.edu; Cotrunins. Scott P <scomrufas@email.uoc.edu>; Lawrence Steinmau 
<steiny@stanford.edu>; ngkoun.is@otenet.gr; Matzinger. Polly <pcm@helix.ni11.g0v>; pconti@unich.it: 
Kadlec, Robert (OS/ASPR/TO) <Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/TOS) 
<secretary@hhs.gov>; Christine Laine <claine@acponline.org>; fgodJee@bmj.com: 
howard.bauchner@jamanetwork.org; richard.horton@lancet.com; erubin@hsph.harvard.edu 

Subject: Re; Use mast cell stabilizers, histamine Hl/1-12 blockers in COVID- 19 

I would also like to unsubscribe from this list. 

Regards, 

Tobias 

From: "Disbrow, Gary (OS/ASPRfBARDA)" <Gary.Disbrow@hhs.gov> 
Date: Wednesday, July 8, 2020 at 2:38 PM 
To: "'Marik. Paul E."' <MarikPE@EV MS.EDU>, "Ricke, Darrell - 0449 - MITLL" 

<darrel1.ricke@ll.rujt.edu>. Robe1t Malone 4 1 1-. 11e .' ><> fvinu arumugham 
<vaccine.safety@aol.com>, "Sestili, Piero" <piero.sestili@uniurb.it>, "def.2004@cumc.columbia.edu" 
<def2004@cumc.columbia.edu>, "jconigliaro@northwel l.edu'' <jconigliaro@northwell.edu>, 
"ddrn l @cumc.co lumbia.ed.u." <ddm l @cumc.columbia.edu>, "ag3 786@cumc.columbia.edu" 
<ag3786@cumc.columhia.edu>, "mo2130@cumc.columbia.edu" <mo2130@cumc.columbia.edu>. 
"jl l 333@cumc.columbia.edu" <jl1 333@cumc.columbia.edu>, "Tuvcson, David" <dtuveson@cshl.edu>. 
"zj7@cumc.columbia.edu" <zj7@cumc.columbia.edu>, "wt62@cumc.co1Lm.1bia.edu'1 

<wt62@cumc.columbia.edu>, "c.lwll@cumc.columbia.edu" <dwl l@cumc.columbia.edu>. 
"tcw2I@cumc.co)umbia.t:tlu" <tcw21 @cumc,co1umbia.edu>, "kjtracey@northwell.edu" 
<kjtracey@northwell.edu>, "mvcallahan@mgh.harvard.cd.u" <mvcallahan@mgh.hanrard.edu>. 
"ja660@cumc.columbia.edu" <ja660@cumc.columbia.edu>, "Janowitz, Tobias" <janowitz@cshl.edu>. 
"djp65@catn.ac.uk" <djp65@cam.ac.uk>, "yongfeng@email.unc.edu" <yongfeng@email.unc.edu>, 
"xplrnang@unc.edu" <xplmang@unc.edu>. "k.ris.white@mssm.edu" <kris.white@mssm.edu>. 
"elena.morenodelolmo@mssm.edu" <elena . .morenodelolmo@mssm.edu>, 
"Assat:_Alon@hms.harvard.edu" <Assaf_ Alon@hms.harvard.edu>, "Andrew_ Kruse@hms.harvard.edu" 
<Andrcw_K.rusc@hms.harvard.edu>, "anthony.mittcrmaicr@mcgill.ca" 
<anthony.mittermaier@mcgill.ca>, ".Julianne.Hall@quinnipiac.edu" <.lulianne.Hall@quinnipiac.edu>. 
"Robert . .Bona@qui.nnipiac.edu" <Robert. Bona@quinnipiac.edu>, "h.clark@uc!.ac .uk" 
<b.clark@ucl.ac.l1k>. "bryan_roth@med.unc.edu" <bryan_roth@med.unc.edu>, 
"Victor.Francone@quinnipiac.edu'1 <Victor.Francone@quinnipiac.edu>, 
"Norbert.Herzog@quinnipiac.edu" <Norbert.Herzog@gui,nnipiac.edu>, "Maurice.Fremont­
Smith@quinnipiac.edu" <Maurice.Fremont-Smith@qui.1mipiac.edu>, "Commins. Scott P'' 
<scornmins@email.unc.edu>, Lawrence Steinman <steit1y@stanford.edu>. "ngkounis@otenet.gr" 
<ngkounis@otenet.gr>, "Matzinger, Polly'' <pcm@helix.n.ih.gov>, ''pconti@uruch.it" <pconti@unich.lt>, 
"Kacilec, Robert (OS/ASPR/1O)'' <Rohert.Kadlec@hhs.gov>, "HHS Secretary (HHS/IOS)'' 
<secretary@hhs,gov>, Christine Laine <claine@acponline.org>, "fgoc.Uee@bmj.com'' 
<(godlcc@bmj.com>, "howard.bauclmer@jarnanctwork.org" <howard.bauclmcr@ja:manctwork.org>, 
"richard.horton@lancet.com" <richard.horton@lancet.com>, "ernbin@hsph.harvard.edu" 
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<crubi□@bsph.harvard.edu> 
Subject: RE: Use mast cell stabilizers, histamine 1l l/H2 blockers in COVfD-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 Secreta1y for Preparedness and Response ASPR 
Department ofHealth and Human Services 
330 Independence Avenue, S.W. Room 640 G 
Washington. D.C. 20201 
Office: 202-260-0899 
Mobilel.ufb...:).:..::(6"""'\___.. 
Fax: 202-205-0873 
email: Gary.Disbrow@HHS.gov<mailto:Gary.Disbrow@HHS.gov> 

Legally Ptivileged - This e-mail transmission and any documents attached to it may contaLO jnformation 
that is legally privileged. Ifyou 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. Ifyou have received this transmission in error, please 
immediately notify the sender and destroy the original transmission. attachments, and destroy any hard 
copies. 

Note to contrac.tors: nothing in this e-mail is intended to constitute contractual direction or to impact 
cost, price, or schedule contained in the contract. rfthe 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, DatTell - 0449 - MITLL <dam.a:Il.ricke@ll.mit.edu>; Robert Malone 

< Uhlih \ p; vinu arnmugham <vaccine.safety@aol.com>; Sestili, Picro 
<piero.sestili@uniurb.it>; def2004@cumc.columbia.edu: jcohigliaro@n01thwell.edu; 
ddml@cumc.columbia.edu: ag3786@cumc.columbia.edu; mo2 I JO@cumc.colwnbia.edu: 
jl l333@cumc.columhia.edu: dtuveson@cshl.edu; zj7@cumc.columbia.edu; wt62@cwnc.columbia.edu; 
dwl l @cumc.columbia.edu; tcw21 @curnc.columbia.edu: kjtracey@notthwell.edu~ 
mvcallahan@mgh.harva-rd.edu; ja660@cumc.columbia.edu; janowitz@cshl.edu; djp65@cam.ao.uk; 
yongfeng@email.unc.edu; xphuang@unc.edu; kr-is.white@msstn.edu; elena.morenodelolmo@mssm.edu; 
Assa(_ Alon@hms.harvarcl.edu: Andrew_ Kruse@hms.harvarcl.edu; anthony.mittermaier@mcgill.ca; 
.lulianncl-Iall@qui1mipiac.edu: Robert.Bona@quinnipiac.edu; h.clark@ucl.ac.uk; 
bryan _roth@med.lmc.edu; Victor.Francone@quinnipiac.edu; Norbert. Herzog@quinnipiac .ed u; 
Maurice.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scommins@email.unc.edu>; Lawrence 
Steinman <steiny@stanford.edu>; ngkounis@otcnct.gr; Matzinger, Polly <pcm@hclix.nih.gov>; 
pconti@unich.it; Kadlec, Robert (OS/ASPR/1O) <Rohe11.Kadlec@hhs.gov>; HHS Secretary (HHS/I OS) 
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<secretary@hhs.gov>; Disbrow, Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Christine Lajne 
<claine@acponhne.org>; fgodlee@bmj.com; howard.bauclmer@jarnanetwork.org: 
richard.horton@lancet.com; erubin@hsphJrnrvard.edu 

Subject: RE: Use mast cell stabilizers, histamine H l/H.2 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 h.istam.ine synthesis and i.nactive.s histamine. 

PM 

Paul E. Marik MD, FCCP, FCCMI 
Eastern Virginia Medical School! 
Department of lntemal Medicine! 
Chief, Pulmonary and Critical Care Medicine! 
825 Fairfax Ave, Rm 575, Norfolk, VA 235071 
• 757.446.891017757.446.5242 I 
• marikpe@evms.edu1<mailto:marikpe@evms.edu% 7C>• https://protect2.fireeye.com/url?k=441252ff-

18475b2~441263c0-0cc47a6a52de-
55ca3378c2c09ed I &u=https://urldcfense.proofpoint.com/v2/url?u=hrtps-3A protect2.fireeye.com url-
3Fk-3Daf60a9f4-2Df335a024-2Daf6098cb-2D0cc4 7a6a52de-2D l l l 62424aad75683-26u-3Dhttp-
3A wvvw.evms.edu &d=DwlGaO&c=G2M.iLlal7SXE3PeSnG8W6 JBU6FcdVjSsBSbw6gcR0U&r=22 
kP0O04-
cxbq2uHLN567gn jmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
o&s=eOyBOfxU x.Eivl0CE5vZiZr6Dg yHJsVHSpjnCCJDtI&e= 

l<https://protect2.ftreeye.com/url?k=c84 18230-94 I 48be0-c84 I b30f-0cc4 7a6a52dc-
67190c49d0aa208e&u=https://urldefense.proofpoint.com/v2/url?u=https-3A protect2. fireeye.corn url-
3Fk-3D456a8t77-2D l93f'B6a7-2D456abe48-2D0cc47a6a52de-2D2a48786653d90e0b-26u-3Dhttp-
3A www.evms.edu-
257c &d=DwMGaQ&c=mkpgOs82XaCKfwNV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDT 
ROBW3umLOEgX7YxisEG8VjS ttJ0ox.mu lk&m=f laRuzze9NBCIPdMzJCrb-
e8kWakoRNvkw5IZR bO&s=HsgHWSDc56o6HYznVALb7C88k0O98NgiC.1OKeGARaXo&e=> 

Teaching. Discovering. Caring. 

From: Rfoke, Darrell - 0449 - MITLL <darrellricke@ILmit.edu<mailto:da1Tell.ricke@ll.mit.edu>> 
Sent: Wednesday, July 8, 2020 8:27 AM 
To: Robert Malone ~(b)(6) r9fhV6) t >; vinu arumugham 

<vaccine.safety@aol.com<mailto:vaccine.safety@aol.com>>; Sestili, Piero 
<piero.sestili@uniurb.it<mailto:piero.sestili@uniurb.it>>; 
det2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>; 
jconigliaro@nortllweJl.edu<mailto:jconigliaro@nortbwelLedu>; 
ddm l@cumc.columbia.edu<mailto:ddm l@cumc.columbia.edu>; 
ag3786@cumc.columbia.edu<mailto:ag3786@cumc.columbia.edu>; 
mo2130@cumc.columbia.edu<mailto:mo2130@cumc.columbia.edu>; 
jl1333@cumc.columbia.edu<mailto:jl 1333@cumc.columbia.edu>; 
dtuveso □@cshl.edu<mailto:dtuveson@cshl .edu>; 

zj7@cumc.columbia.edu<mai1to:zj7@cumc.columbia.edu>; 
wt62@cumc,columbia.edu<mailto:wt62@cumc.columbia.edu>; 
dwl l@cumc.columbia.edu<mailto:dwl l@cumc.columbia.edu>; 
tcw2 l@cumc.columbia.edu<mailto:tcw2 l@cumc.columbia.edu>; 
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kjtracey@uorthwel I.edu<maiIto: kjtracey@110rthweJI. edu>; 
rnvcaUahan@mgb.harvard.edu<mailto:mvcallahan@mgh.harvarcl.edu>; 
ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>; 
janowitz@csbl.edu<mailto:janowitz@cshJ.edu>; djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>; 
yongfong@cmail.unc.edu<mailto:yongfcng@email.unc.cdu>; 
xphuang@unc.edu<mailto:xphuang@unc.edu>; kris.white@mssm.edu<mailto:kris.white@rnssm.edu>; 
eleoa.morenodeloJrno@mssm.edu<mailto:elena.morenodelolrno@mssm.edu>; 
Assaf_Alon@bms.harvard.edu<mailto:Assa f_Alon@hms.harvard.edu>; 
Andrew_ Krnse@hms.harvard.eclu<mailto:Andrew _Kruse@hms.harvard.edu>; 
anthony.mittermaier@mcg11l.ca<mailto:anthony.mittermaier@mcgill.ca>; 
Julianne.Hall@quinnipiac.edu<1nailto:Julianne.Hal1@quinnipiac.edu>; 
Robert.Bona@quinnipiac.edu<mailto:Robert.Bona@quinnipiac.edu>; 
b.clark@ucl.ac.uk<mai.lto:h.clack@ucl.ac.uk>; 
bryan_ roth@med.unc.edu<mail to :bryan _roth@med. unc .edu>; 
Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>; 
Norbert.Herzog@quinnipiac.edu<mailto:Norbert.Herzog@quinnipiac.cdu>; Mau.ricc.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.uuc.edu<mailto:sconunins@email.unc.edu.>>; Lawrence Steinman 
<steiny@stanford.edu<mailto:steiny@stanford.edu>>; 
ngkounis@otenet.gr<mailto:ogkounjs@otenet.gr>; Matzinger, Polly 
<pcm@helix.nih.gov<mailto:pcm@helix.nih.gov>>; pconti@unich.it<mai lto:pconti@w1ich.it.>: 
Robert.Kadlec@hhs.gov<mailto:Robert.Kadlec@hhs.gov>; 
Secrctary@HHS.gov<rnailto:Secretary@HHS.gov>; 
Gary.Disbrow@hbs.gov<mailto:Gary.Disbrow@hhs.gov>; Christine Laine 
<claine@acponline.org<mailto:claine@acponline.org>> ; fgodlee@bmj.com<mailto:fgodlee@bmj.com>; 
boward.baucbner@jamanetwork.org<mailto:howard.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 H 1/1:-12 blockers in COVID-J 9 

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.U.mit.edu r-2Dd publications kawasaki-
2Ddisease-2Dand-2Dmullisystem-2Dinflammatory-2Dsyndrome-2Dchildren-2DanLibody-
2Dinduced&d=DwlGaO&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdViSsBSbw6gcR0U&r=22kP0O04-
cxbq2ul-ILN567gn jrnYZt5829PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVte!XtrKGRMFgirZi6U 

o&s=sBllx 1 ji43B4i 1 e9C3ai9zTRA WbxTbHEDb3p2AGDUgo&e= 
<bttps://urldefense.proofpoint.com/v2/url'?u=bttps-3A www.ll.mit.edu r-2Dd publications kawasak.i-
2Ddisease-2Dand-2Dmultisystem-2Dinflammatory-2Dsyndrome-2Dchildren-2Dantibodv-
2DLnduced&d=DwMGaQ&c=mkpgOs82XaCKlwNV8632dmVOmERgJe4bBOtF0CetP9Y &1=6BEXLU 
mDIROBW3umLOEgX7YxisEG8VjS l tJ0oxmu lk&m=f IaRuzze9NBCIPdMzJCrb­
e81gWakoRNvkw5 IZR bQ&s=u3v4W6gCXVmTOPlezDmD L.9wfr79xiµLe HDgnM20!! 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, 

www.ll.mit.edu
www.U.mit.edu
https://urldefense.proofpoint
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Darrell 0. Ricke, Ph.D. 
Group 49 Biological and Chemical Technologies 
Lincoln Laboratory, Massachusetts Institute ofTeclmology 
244 Wood Street 
Lexington, MA 02421-6426 

Phone: 781-981 -8323 voice messages only) 
Work cell: 0)(6)

"--"-'---'----..., 

E-maiI: DaITell. Ricke@] I.mit.edu<mailto:Dan-ell.Ricke@ll. mi t.e<lu> 

From: Robert Malone 1rh, ~, (<mailto:yh\lh1 f>> 
Date: Tuesday, July 7. 2020 at 6: 12 PM 
To: vinu arumugham <vaccine.safety@aol.com<mailto:vaccinc.safety@aol.com>> 
Cc: "Sestili, Pie:ro" <piero.sestib@uu.iurb.it <mai lto:piero.sestili@uniurb..it>>. 

"def2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>" 
<def2004@cumc.columbia.edu<mailto:det2004@cumc.columbia.edu>>, 
"jconigliaro@no11hwcll.cclu<mailto:jconigliaro@northwcll.cdu>" 
<jconigliaro@northwe\l.edu<mailto:jconigliaro@northwell.edu>>, 
"ddm l @cumc.columbi.a.edu<mai.lto:ddml@cumc.collm1bia.edu>" 
<ddm l@cumc.columbia.edu<mailto:ddm l @cumc.co1umbia.e<lu>>. 
"ag3786@cumc.columbia.edu<mailto:ag3786@cumc.co1umbia.edu>'' 
<ag3786@cumc.columb-ia.edu<mailto:ag3786@curnc.columbia.edu>>, 
"mo2130@cumc.columbia.edu<1nailto:mo2l 30@cumc .columbia.edu>" 
<mo2130@cumc.columbia.edu<mailto: mo2 l 30@cumc.columbia.edu>>. 
"jll333@cumc.columbia.e.du<mailto:jl.1333@cumc.columbia.edu>'' 
<j I I 333@curnc.colurnbia.edu<mailto:jl l 333@cumc.columbia.edu>>. 
"dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>" <dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>>. 
"zj7@cumc.columbia.edu< ma.ilto:7:j7@cumc.colurnbia.cdu>" 
<zj 7@c umc .col umbia.edu<ma i l to:zj 7@cumc.columbia.edu>>, 
"wt62@cumc.culumbia.edu<mailto:wt62@cumc.columbia.edu> '' 
<wt62@cumc.co1umbia. edu<mailto: wt62@cumc.co1 umbia .edu> >. 
"dwl l@cumc.columbia.edu<mailto:dwl l.@cumc.columbia.edu> " 
<dwl l @cumc.coltunbia.edu<mailto:dwl l@cumc.columbia.edu>>. 
"tcw21@cumc.columbia.edu<mailto:tcw2 l @cnmc.columbia.edu>" 
<tcw21 @cumc.columbia.edu<mailto:tcw21 @cumc.colw11bia.edu>>. 
"kjtracey@northwell.edu<mailto:kjtracey@nortbwell.edu>" 
<kjtracey@nocthwell.edu<maillo:.kjlracey@northwelLedu>>, 
"mvcallahan@mgh.harvard.edu<mailto:rnvcallahan@mgh.harvard.edti>'1 

<mvcal lahan@mgh.harvard.edu<mai Ito :mvcal lahan@mgh. harvard. edu>>. 
''ja660@cumc.columbia.edu<mailto:ja660@cumc.colwnbia.edu>" 
<ja660@climc.columbia.edu<mailtu:ja660@cumc.columbia.edu>>, 
"janowitz@csbJ.edu<mai lto :janowitz@cshJ.edu>" <:janowjtz@csbl.edu<mai lto :janowitz@cshl.edu>>. 
"djp65@cam.ac.uk<mailto:djp65@cam.ac.tik>" <djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>>. 
"Ricke, Darrell - 0449 - MTTLL" <darrell.ricke@ll.mit.edu<mailto:darrcll.ricke@ll.mit.edu>>, 
"yongfcng@email.unc.edu<mailto:yongfeng@cmail.unc.cdu>" 
<yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>>. 
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"xphuang@unc.edu<mailto:xpbuang@unc.edu>" <xpbuang@unc.edu<mailto:xpbuang@unc.edu>>, 
"kris.white@mssm.edu<mailto:kris.white@mssm.edu>'' 
<kris. white@mssm.edu<mailto:kris. whi te@mssm.edu>>, 
"elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>" 
<elena.morenodelolmo@mssm.edu<mailto:elena.morenodclolmo@mssm.edu.,.">>, 
"Assaf_ Alon@hms .harvard.ed u<mai lto:Assaf_ A lon@hms.harvard.edu>" 
<Assaf~ Alon@hms.harvard.edu<mailto :Assaf_ A lon@bms. 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@mc gill .ca<mail to: an thony. mitterma i er@mcgill.ca>" 
<anthony. mittermaier@mcgi11.ca<mai Ito: anthony .mittennaier@mcgil I .ca>>, 
"Julianne.Hall@quinnipiac.edu<mailto:Julianne.Hall@quinnipiac.edu>" 
<Julianne.Hall@qui.nnjpiac.cdu<mailto:Julianne.Hall@qui.nnjpiac.edu>>, 
"Robert.Bona@ q uinnipiac .edu<ma ii to: 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<mai Ito: bryan_roth@med.unc.edu>" 
<bryan_roth@med.unc.edu<mailto:bryan_roth@mcd.unc.cdu>>, 
"Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>" 
<Victor. Francone@quinnipiac.edu <mailto:Victor.Francone@qu inni piac. 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.eclu>" <Maurice.Fremont­
Smith@qui.nnjpiac.edu<mailto:Maurice.Fremont-Smitb@qui.nnjpiac.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" 
<pcm@helix.nib.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@bhs.gov>" 
<Robcrt.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<mai I to :Gary. Disbrow@h hs .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@jamanetwork.org<mailto:howard.bauchner@jamanetwork.org>" 
<boward. bauchner@jamanetwork.org<mai Ito: ho ward. bauchner@jamanetwork.org> >, 
''richard.horton@lancet.com<mailto:richard.horton@lancet.com>'' 
<richard.horton@lancet.com<ma i Ito: 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 HI /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@aoI.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<https://urldefense.proofpoint.com/v2/url?u=https-
3A academic.oup.com cid article doi J0.1093 cid ciaa939 5867798&d=DwMGaO&c=mkpgOs82X 
aCKlwNV8b32dmVOmERgJe4bBOtF0CetP9Y &1=6BEXLUmDlROBW3umLOEgX7YxisEG8VjS I tJ0 
oxmu lk&m=f IaRuzze9NBCIPdMzJCrb-e8JgWakoRNvkw5IZR bO&s=MYgdONPADt-
JwlncB 1 Vw5AnbwEguKEL I Oxinrnbextcw&e=>?) requesting that authorities rapidly consider and 
promote the clinical exploitation ofmedications that address inappropriate mast cell activation and the 
resulting immune cascade in COVTD-19 (these include mast cdl stabilizers, histamine Hl/H2 blockers, 
leukotriene antagonists and leukotriene receptor antagonists, Vitamin C, etc.) 

We have been able to correctly predict the beneficial effects ofthese 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. Ifwe 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 Chromooes for Early Anti-inflammatory Treatment ofCOVID-19 

https://urldefonse.proofpoint.com/v2/url?u=https-
3A doi.org 10.3389 fphar.2020.00854&d=DwIGaO&c=G2MiL1al7SXE3PeSnG8W6 JBU6FcdVjSsB 
Sbw6gcR0U&i=22kP0O04-
cxbg2uHLN567gn jmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRMFgirZi6U 
o&s=F505tdPeS9p3B4OO3TuXmZT3nBrEiTm VOv A2LtaTNOY &e= 

<https://urldefense.proofpoint.com/v2/url?u=https-
3A doi.org 10.3389 fphar.2020.00854&d=DwMGaO&c=mkpgOs82XaCKTwNV8b32dmVOmERgJe4 
bBOtF0CetP9Y &1= 6BEXLUmDlROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f IaRuzze9NBCfP 
dMzJC1·b-e8IgWakoRNvkw51ZR bO&s=­
HCk5bOfuRS0Cbp9gF3MGwTFnd5clzkmMccHmEZPfzRw&e=> 

COVJD-19: Famotidine, Histami11e, Mast Cells, and Mechanisms 
https://urldefense.proofpoint.corn/v2/url?u=bttps-3A ww·w.researchsguare.com article rs-

2D30934 v2&d=DwlGaO&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdVjSsBSbw6gcR0U&i=22kP0O04-
cxbg2uHLN567gn jmYZt58 29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRMFgirZi6U 
o&s=i82YCRm pOUozI5J9S928H9BdGGMMk:ACcONAox8T6Cg&e= 

<bttps://urldefense.proofpoint.corn/v2/url?u=https-3A www.researchsguare.com article rs-
2D30934 v2&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOmERgJe4bBOtF0CetP9Y &r=6BEXL 
lJmDlROBW3umLOEgX7YxisEG8VjS1tJ0oxmu lk&m=f laRuzze9NBCJPdMzJCrb­
e8IgWakoRNvkw51ZR bO&s=j68Y6W2t8A2NNC51JjGlzj9rlbVLzffiv Xco53SNFVg&e=> 

Mast Cells Contribute to Coronavirus-lnduced loflammation: New Anti-loflammatory Strategy 
https://lll·l<lefense.proofpoint.com/v2/url?u=https-

3A pubmed.ncbi .olm.nih.gov 32013309 &d=DwIGaO&c=G2Mi L la17SXE3 PeSnG8W6 JBlJ6FcdVjS 
sB Sbw6gcR0 U &r=22kP0O04-
cxbg2uHLN567 gn jmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRMFgirZi6U 

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=gulJKE-VfryEtTrJOjKpd39V3wljkNIRqDAMc Kd6Nw&e= 
<bttps://urldefense.proofpoint.com/v2/url?u=l:tttps-
3A pubmed.ncbi.nJm.nih.gov 32013309 &d=DwMGaO&c=mkpgOs82XaCK1wNV8b32drnVOmERgJ 
e4bBOtF0CetP9Y &r=6BEXLU mDIROBW3umLOEgX7Y xisEG8V jS 1 tJ0oxmu lk&m=f IaRuzze9NBC 
fPdMzJCrb-e8lgWakoRNvkw51ZR bO&s=6 trPnBT2XreYZjRCzTs4p42rSLc!Gk-
7 AH IqMDoPMo&e=> 

lmmunological mechanisms explaining the role of lgE, mast cells, histamine, elevating forritin. IL-6, D­
dimer, VEGF levels in COVTD-19 and dengue, potential treatments such as mast cell stabilizers, 
antihistamines, Vitamin C, hydroxycbloroquine, ivennectin and azithromycin 

https://urldefense.proofpoint.com/v2/url'?u=https-
3A doi.org 10.5281 zenodo.3748303&d=DwIGaO&c=G2MiL!a17SXE3PeSnG8W6 JBU6FcdVjSsBS 
bw6gcR0U&r=22kP0O04-
cxbq2uHLN567gn jmYZt5B29PSwWt9O8Hk&m=hk.DX7i7ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 

o&s=45ahY7NckOLG7xSCRrKt8vAdX6S 11QmHWBUqTxLN-Fo&e= 
<https://urldefense.proofpoint.com/v2/url'?u=https-
3A doi.org I0.5281 zenodo.3748303&d=DwMGaO&c=mkpgOs82XaCKI wNV8b32dm VOmERgJe4b 
BOtF0CetP9Y&r=6BEXLUmDIRODW3umLOEgX7YxisEG8VjSltJ0oxmu lk&m=f_JaRuzze9NBC1Pd 
MzJCrb-e8IgWakoRNvkw51ZR bO&s=wq82Sv ttg4saUp:INx275-fC4xfxjhOMZEff7VITZ8E&e=> 

As I wrote in my comment posted in the Annals oflntemal Medicine, 

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

Please see comments section: 

bttps://protect2. fireeye.comlUTl?k=54a6d95c-08f3d08c-54a6e863-0cc4 7 a6a52de-
2ff8 I0a5 3078 5ba2&u=https://urldefense.proof-point.com/v2/url?u=https-3A protect2. fireeve .com url-
3 Fk-3 De 18ec594-2Dbddbcc44-2De 18et,iab-2 D0cc47a6a52de-2O44d3aa827e434ccc-26u-3 Dhttps-
3A annals.org aim fullarticle 2764199 use-2DhydroxychJoroquine-2Dchloroquine-2Dduring-
2Dcovid-2D 19-2Dpanc\em.ic-2Dwhat-2Devery-
2Dclinician&d=DwlGaO&c=G2MiLlal7SXE3PeSnG8 W6 JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHI.N567gn jmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPoc\TtSVes5gVte!XtrKGRMFqirZi6U 

o&s=Fxen-UZuKpsxoclmR4gXA wTEhE7MA6bPMiOFd0bCpT Ac&e= 
<https://protect2. fireeye.com/ur l'?k=41 d43fa6- ld813676-4l cl40e99-0cc47a6a52de-
204 l4fb77da9cae5&u=bttps://urlclefense.proofpoint.com/v2/url?u=bttps-3A protect2.fireeye.com url-
3Fk-3Deb474efl-2Db712472 l-2Deb4 77fce-2D0cc47a6a52de-2Dcffi7498f50d73e08-26u-3Dhttps-
3A annals.org a.im fullarticle 2764199 use-2Dbydroxychloroqui11e-2Dcbloroquine-2Dduring-
2Dcovid-2D 19-2Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwMGaO&c=mkpgOs82XaCKiwNV8b32dm VOmERq.Je4bDOtF0CetP9Y &1= 6BEXLU 
mDIROBW3umLQEgX7YxisEG8ViS ItJ0oxmu lk&m=f laRuzze9NBCIPdMzJCrb­
e81gWakoRNvkw5IZR bO&s=DYt7c7-R65Cpzq8v4RXbAa3dl.JPBm21uohbZmMb1qec&e=> 

Please respond ifyou 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: 
DearVinu. 

1wrote 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 
tbat evidences are accumulating strengthening this hypothesis. 

We could collectively prepare a paper coauthorized by all ofus (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.convv2/url?u=https-

3A doi.org 10.3389 fphar.2020.00854&d=DwfGaO&c=G2MiLlal7SXE3PeSnG8W6 JBU6FcdVjSsB 
Sbw6gcR0U&t=22kP0O04-
cxbg2uHLN567gn jmYZt5829PSwWt9O8Hk&rn=hkDX7i7ai2mPodTtSVes5gVte!XtrKGRMFqirZi6U 
o&s=F 505tdPeS9p3B4OO3TuXmZT3 n.BrEiTmVOv A2LtaTNOY &e= 

<bttps://urldefense.proofpoint.com/v2/url?u;;;;bttps-
3A doi.org 10.3389 fpbar.2020.00854&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOmERgJe4 
bBOtF0CetP9Y&r=6BEXLUmDlROBW3umLOEgX7YxisEG8VjS ItJOoxmu lk&m=f 1aRuzze9NBCIP 
dMzJCrb-e8IgWakoRNvkw51ZR bO&s=-
HCk5bOfuRS0Cbp9gF3 MGw TFnd5dzkmMccHmEZPfzR w&e=> 

Please, ifyou th.ink itmight 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 

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

bttps://urldefense.proof:point.com/v2/url?u=http-3A www.bmj.com content 368 bmj.m 1252 n-
2D l&d=Dw1GaO&c=vq5m7Kktb9180A wDJ5D­
g&r=TgQZW5J9BJZhc60FEjhjzRfz9HrhpkTDg6pBOJCk9xo&m=JPbaPfWvF-
4bRTRA9RqxEZKiTe3U bNaT9axoNuraS0&s=nu8uFJvhGrKMscoROtRcV6If BY ORObGpp048s­
ARg&e= <https://urldefense.proofpoint.com/v2/url?u=http-
3A www.bn:ij.com content 368 bmj.m1 252 rr-
2D I &d=Dw MGaO&c=mkpgOs82XaCK.1 wNV8b32dm VOmERgJe4bBOtF0CetP9Y &r=6BEXLUmD JR 
OBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f IaRuzze9NBCIPdMzJCrb-
e8IgWakoRNvkw5IZR bO&s=EGOliAD gufMBM4NxwJEaYdnoRoc8WDWu7CT2IJdg48&e=> 

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

Kawasaki disease and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H I/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: 

vin:u arumugham <v accinc.safety@ao I .com><mai Ito: vaccine .sa fety@ao I .com> 

To: 

nchoueit@montefiore.org<mailto:nc houeit@montefiure.org><nchouei t@montefiore.org><mailto: ncho 
ueit@montefiore.org>, 
Brett.Girnir@hbs.gov<mai I to: Brett. Gi roir@hbs.gov><Brett. Giro ir@hhs.gov><mail to: Brett. Giroi.r@bhs.g 
ov>, ufficiostampa@asst-pg23.it<mailto:ufficiostampa@asst-pg23.it> <ufficiostarnpa@asst-
pg23.it><mailto:ufticiostampa@asst-pg23. it> , 
ldantiga@hpg23.it<mailto: ldantiga@hpg23.it><Jdantiga@hpg23. it><mailto:ldantiga@hpg23. it>, 
letters@nytimes.com<mailto: letters@nytimes.com> 
<lctters@nytimcs.com><mailto:lctters@nytimes.com>, 
nytuew·s@nyti.mes.com<mailto:nvtnews@nytimes.com><nytnews@nyti.mes.com><mailto:nytnews@nyti 
mes.corn>, 
inytlettcrs@nytimes.com<mailto:inytletters@nytimes.com><inytletters@nytimes.com><mailto:tnytletter 
s@nytimcs.com>, 
editoriaI@nytimes.com<mailto:editorial@nytimes.com><editorial@nytimes.com><mailtu:editorial@nyti 
1.ues.com>, 
cotTecti ons@nytimes.com<mai Ito:co1Tections@nytimcs.com><con-ecti.ons@□ ytimes.com><ma iIto :correc 
tions@nytimes.com>, books@nytimes.com<mailto:books@nvtimes.com> 
<books@nyti mes .com><maiIto:books@nytimes.com>, 
magazine@nytimes.com<1nailto:magazine@nytimes.com><magazine@nytimes.com><mailto:magazine 
@nytimes.com>, 
travelmail@.,,nytimes.com<mailto:travelmail@nytimes.com><travelmail@nytimes.com><mailto:tra.velma 
il@.nytimes.l:orn>, 
edu@nytimes.com<mailto:edu@nytimes.com><edu@nytimes.com><mailto:edu@nytimes.com>, 
eileen.murphy@nytimes.com<mailto:cileen.murphy@nytimcs.com><eilecn.murphy@nytimcs.com><ma 
ilto:eileen.murphy@nytime-s.com>, danielle.rhoades-ha@nytimes.com<mailto:danielle.rhoades-
ha@nyti mes.com> <daniel le. rhoades-ha@nytimes.com><mai I to:dani el le. rhoades-ha@nytimes.com>. 
booking@nytimes.com<maiJto:booking@nytimcs.com><boo.king@nytimes.com><mailto:booking@nyti 
mes.com>, bizday@nytimes.com<mailto:bizday@nytimes.com> 
<bizday@nytimes.com><maiIto: bizday@nytimes.com>, 
foreign@nytimcs.com<mailto:foreig11@11y_times.com><foreign@nytimcs.com><mailto:forcign@nytimcs 
.com>, sports@nytimes.com<mailto:sports@nytimes.com> 
<sports@nytimes.co1n><mailto:sports@nyti.mes.eom>, 
washington@nytirnes.com<mailto:washington@nytimes.com><wasl1i.11gton@nytimes.com><mai.lto:was 
hington@nytimes.com>, 
national@nytimes.com<mailto:national@nytimcs.com><national@nytimes.com><majlto:national@nyti 
mes.com>. 
theans@nytimes.com<mailto:thearts@nytimes.com><thearts@nytimes.com><mailto:thearts@nytimes.c 
om>, 
m etropolitan@nytimes.com<mailto:metropolitan@nytimes.com><metropolitan@nytimes.com><mai.lto: 
metropolitan@nytimes.com>, 
tips@nytimes.com<mailto:lips@nytjmes.com><tips@nytimcs.com><mailto:tips@nytimcs.com>, 
public@nytimes.com<mailto:public@nyti.mes.com><public@nytimes.com><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
mailto:ldantiga@hpg23.it><Jdantiga@hpg23
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@nytimcs.com<mailto:sarah.mcrvosh@nytimcs.com><sarah.mervosb@nytimes.com><ma 
ilto:sarah.mervosh@nytimes.com>. 
pa m.bel luck@nytimes.com<mail to :pam.bell uok@nytimes.com><pam. be) I uck@nytimes.com><mai Ito: pa 
m.bclluck@nytimcs.com>, recd.abclson@nytimcs.com<mailto:recd.abclson@nytimcs.com> 
<;reed.abelson am imes.com><mailto:reed.abelson@nytimes.com>, 
b )( 6 i mailtq(b \(6 ) p <'""!th_\_/fi-,------.l><mailtollliii] 

kh1(1i) h 
n .walsh@medpagetoday.com<mailto:n.walsh@medpagetoday.com><n.walsh@me<lpagetoday.com><ma 
ilto:n.walsb@medpagetoday.com>, 
tips@medpagetoday.corn<mailto:tips@medpagetoday.com><tips@medpagetoday.com><mailto:tips@m 
edpagetoday.com>. 
c.bankbead@medpagetoday.com<mailto:c.bankbead@medpagetoday.com><c.baa.kbead@medpagetoday 
.com><mailto:c.bankhead@medpagetoday.com>, 
kt-- , ra l<mailtofjn\{fi\ I> 
1(b H6) p<mailtol&,,a\ t>, 
c.phend@medpagetoday.com<mailto:c.phend@medpagetoday.com><c.phend@medpagetoday.com><ma 
iIto :c.phend@medpagetoday.com>. 
m.wa lkes@medpagetoday.com<mai.lto:m. wa 1.ker@medpagetoda y.com><m.walker@medpagetoday.com> 
<mailto:m.walker@medpagetoday.com>, 
ehlavinka@medpagetoday.com<mailto:ehlavinka@medpagetoday.com><ehlavinka@medpagetoday.com 
><mailto:chlavinka@mcdpagctoday .com>, 
i ingrarn@medpagetoday.com<ma ilto: iingram@medpagetoday.com><i ingram@medpagetoda y .corn><rna 
i I to: iingram@medpageioday.com>, k.fiore@medpagetoday .corn<maiIto:k. fiore@medpagetoday.com> 
<k.fiore@medpagetoday.com><mailto:k.fiore@medpagetoday.com>, 
n.lou@medpagetoday.com<mai lto: n. lou@medpagetoda y .com><n. Iou@medpagetoda y .com><mailto:n.1o 
u@medpagetoday.com>, Press.Office@exec.ny.gov<mailto:Press.Oftice@exec.ny.gov>. 
r.viner@ucl.ac.uk<mailto:r.viner@ucl.ac.uk> <r. viner@ucl.ac.uk><mailto:r. viner@ucl.ac. u.k>, 
e.whittaker@imperial.ac.uk<mailto:e.whittaker@imperial.ac.uk><e.whittaker@imperial.ac.uk><mailto:e. 
wh.ittaker@imperial.ac.uk>, 
m.levi11@imperial.ac.uk<mailto:m.levin@i.mperial.ac.uk><m.levin@imperial.ac.uk><mailto:m.levin@im 
perial.ac.uk>, 
JPIDS.EditorialOffice@oup.com<mailt.o:JPrDS.EditorialOffice@oup.com><JPfDS.EditorialOfficc@oup 
.com><mailto:JPIDS.EditorialOffice@oup.com>, 
gerberj@email.chop.edu<.mailtu:gerbe1j@email .chup.edu><gerberj@email.chop.edu><mailto:gerberj@e 
mail.chop.edu>, sarah.parker@ucdenver.edu<mailto:sarah.parker@ucdenver.edu> 
<sarah.parker@ucdenver.edu><mailto:sarah.parker@ucdenver.edu>. 
grcemd@chp.edu<mailto:greemd@chp;edu><greernd@chp.edu><mailto:greemd@chp,edu>, 
ravi.jhavcri@northwcstem.edu<.mailto:ravi._jhavcri@northweslcm.edu><ravi.jhaveri@northwcstcrn.cdu> 
<mailtu:ravi.jhaveri@northwestern.edu>, 
samir.shah@cchmc.org<mailto:sami.r.shab@cchmc.org><sami r.sbab@cchmc.org><mailto:samir.shah@c 
cbmc.org>, 
ashane@emory.edu<rnailto:ashane@emory.edu><ashane@emory.edu><mailto:ashane@emory.cdu>. 
ilan.youngster@childrens.harvaTd.edu<mailto:ilan.youngster@childrens.harvard.edu> 
<ilan.youngster@childrens.harvard.edu><mailto:ila11.youngster@childrens.harvard.edu>, 
storch@wusil.edu<mailto:storch(m.wustl.edu><storch@wustl.e<lu><mailto:storch@wustl.edu>. 
jsbrad ley@ucsd.edu<mai.lto: jshradl ey@ucsd.edu> <j sbradley@ucsd.edu><mailto:js brad ley@ucsd.edu>. 
penelope.bryant@mcri.edu.au<mailto:penelope.bryant@mcri.edu.an><penelope.bryant@mcri.edu.au>< 
mailto:penelope.bryant@mcri .edu.au>, 
chchiu@adm.cgmh.org.tw<mailto:chchiu@adm.cgmb.org.tw><chchiu@adm.cg:mh.org.tw><mailto:chchi 
u@adm.cgmh.org.tw>. lara.danzi ger-isakov@cchmc.org<mail to: larn.danziger-

mailto:u@adm.cgmh.org
mailto:penelope.bryant@mcri
mailto:ley@ucsd.edu
mailto:ey@ucsd.edu
https://cbmc.org
mailto:mailtu:ravi.jhaveri@northwestern.edu
https://mail.chop.edu
mailto:com><mailto:JPIDS.EditorialOffice@oup
https://perial.ac.uk
mailto:m.levi11@imperial.ac.uk<mailto:m.levin@i.mperial.ac.uk><m.levin@imperial.ac.uk><mailto:m.levin@im
mailto:wh.ittaker@imperial.ac.uk
mailto:e.whittaker@imperial.ac.uk<mailto:e.whittaker@imperial.ac.uk><e.whittaker@imperial.ac.uk><mailto:e
mailto:viner@ucl.ac
mailto:viner@ucl.ac.uk><mailto:r
mailto:uk<mailto:r.viner@ucl.ac.uk
mailto:r.viner@ucl.ac
mailto:u@medpagetoday.com
mailto:fiore@medpagetoday.com
mailto:k.fiore@medpagetoday
mailto:iingram@medpageioday.com
mailto:chlavinka@mcdpagctoday
mailto:m.walker@medpagetoday.com
mailto:walker@medpagetoday.com
mailto:1.ker@medpagetoda
mailto:c.phend@medpagetoday.com
mailto:com><mailto:c.bankhead@medpagetoday
https://edpagetoday.com
mailto:ilto:n.walsb@medpagetoday.com
mailto:imes.com><mailto:reed.abelson@nytimes.com
mailto:m.bclluck@nytimcs.com
mailto:ilto:sarah.mervosh@nytimes.com


isakov@cchmc.org><lara.daoziger-isakov@ccbmc.org><mailto:lara.danzigcr-isakov@cchmc.org>, 
dhunstad@wustl.edu<mailto:dhuostad@wustl.edu><dhunstad@wustl.edu><mailto:dhunstad@wustLedu 
>, 
Huskins.Charles@mayo.edu<mailto:Huskins.Charles@mayo.edu><Huskins.Charles@mayo.edu><mailto 
:Huskins.Charles@mayo.edu>, 
mlaufer@medicinc.umaryland.edu<mailto:mlaufer@mcdicine.umaryland.edu><mlaufer@medicine.umar 
yland.edu><mailto:mlaufer@medicine.umaryland.edu>, 
latania_logan@rush.edu<mailto:latania_logan@rush.edu><latania_ logan@rush.edu><mailto:latan.ia_Joga 
n @rush.edu>, 
fernando. p.po lack@vanderbilt.cd u<mai I to: fernando .p.polac k@vanderbilt.edu><fernando.p.polac k@vand 
erbil1. edu><mailto: fernando. p.polack@.vanderbilt.edu>, 
Adam.Ratner@nyulangone.org<mailto:Adam.Ratner@nyulangone.org><Adam.Ratner@nyulangone.org 
><mailto:Adam.Ratner@nyulangone.org>, 
jem1ifer _rnad@n.ih.gov<mailto:jennifer _read@nib.gov><jennifer _read@nih.gov><mailto:jennifer_read 
@nih.gov>, jr3@ualberta.ca<mailto:jr3@ualberia.ca> <jr3@ualberta.ca><mailto:jr3@ualberta.ca>, 
Lrubin@.lij.edu<mailto:Lrnbin(a).li j.edu><Lrubin@lij.cdu><mailto:Lrnbin@lij.cdu>, 
Ls5@cumc.columbia.edu<mailto:Ls5@cumc.columbia.edu><Ls5@cumc.columbia.edu><mai lto:Ls5@c 
umc.columbia.cdu>, 
mike.shadand@stgeorges.nhs.uk<mailto:mjke.sbarl.and@stgeorges.nhs.uk><1nike.sharland@stgeorges.n 
hs.uk><mailto:mike.!-;harland@stgeorges.nhs.uk>, 
bill.steinbach@duke.edu<mailto:bill.steinbach@duke.edu><bill.steinbach@duke.edu><mailto:bill.steinb 
ach@dukc.edu>, 
ptammal @jhmi.edu<mailto:ptamma l@jhmi.edu><ptamma l@jhmi.edu><mailto:ptamma l@jhmi.edu>. 
ttan@uorthwestern.edu<mailto:ttan@northwestern.edu><ttan@northwester□ .edu><mailto:ttan@northwc 
stem.edu>,jva llejo@bcm.edu<mailto:jvalle jo@bcm.edu> 
<jvallejo@bcm.edu><mailto:jvallejo@bcm.edu>, 
a.wan-is@abdn.ac.uk<rnaiJto:a.warris@abdn.ac.uk><a.warris@abdt1.ac.uk><111ailto:a.warris@abdn.ac.uk 
>, CGIDRadmin@seattlechildrens.org<mailto:CGlDRadmin@.seat1lechildrens.org> 
<CGIDRadmin@seattlechildrens.org><mailto:CGIDRadmin@seattlechildrens.org>, 
danielle.zerr@seattlechildrens.org<mailto:danielle.zen@seattlechildrens.org><danieUe.zerr@seattlecbild 
rens.org><mailto:danielle.zerr@seattlechildrens.org> 

Kawasaki disease (KO) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, H l /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
Co V-2, instead ofjust an antiviral response. Consider IgE/lgG4 responses against heat shock proteins. 

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin , IL-6, D­
dimer, VEGF levels in COV1D-l 9 and dengue, potential treatments such as mast cell stabilizers, 
antihistamines, Vitamin C, hydroxychloroquine, ivem1ectin and azithromycin 
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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 invoJved is explained above. 

Famotidine Use is Associated with Improved Clinical Outcomes in Hospitalized COVT.D-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-Co V-2 was created in a laboratory, unlikely to be a bioweapon but most !Lkely 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 ofa pandemic 

Hydroxychloroquine and azithromycin use in COVID-19 have been dismissed as "unproven" or 
"anecdotal", by the medical establishment. But the benefit ofventilators in COVfD-19 is equally 
unproven. Why the clamor for ventilators? And now there are reports that ventilators are not helping. 
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mDIROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f JaRuzze9NBCIPJMz.lCrb­
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Running protein sequence analysis with the SARS-Co V-2, MERS, SARS viruses, there is a strong 
similarity to a pig spike protein (coronavirus infected pig). Accession number QGV12786 vs. 
QHD43416.I forSARS-CoV-2. 

Since vaccines contain porcine proteins derived from pigs infected with any number ofdiseases, 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 ca·n increase disease severity. 
In such cases, antihistamines and other allergy treatments such as mast cell stabil izers 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 lL-6 levels are predictors of fatality in COVID-19. 
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There is an increase in mast cell density dming infections: 
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lgE mediated mast cell degranulation results in increased ferritin levels as well as histamine levels. 
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Ferritin Particles Accumulate in Human Mast Cell Secretory Granules and Are Released upon FccRl­
mediated Activation 
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Histamine promotes release of lL-6. 

Histamine Promotes the Release oflnterleukin-6 via the HI R/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 mye-oplasma pneumonia. 
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The antihistamine effect ofVitamin C IV 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 oferythromycin, 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 ofCOVID-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 ofCOVTD- 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 azithromycin, wilJ lead us into blind 
alleys. 
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Ordinario di Farmacologia 
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"Tread lightly, take only pictures, leave only footprints, kill only time" 
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that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this 
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communication to the intended recipient, you are hereby notified that any dissemination, distribution, 
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Sender: Turner, William C. <wt62@cumc.columbia.edu> 

Markowitz, David D. <ddml@cumc.columbia.edu>; 
Abrams, Julian A. <ja660@cumc.columbia.edu>; 
Tracey, Kevin <KJTracey@northwell.edu>; 
Landry, Donald W. <dwll@cumc.columbia.edu>; 
Janowitz, Tobias <janowitz@cshl.edu>; 
Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn=0fd584Sdefda'ldc0bb'ISf8fac629cf09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
'Marik, Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu>; 
Robert Malone <!11--\IC:\ 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>; 
Gupta, Aakriti <ag3786@cumc.columbia.edu>; 
O'Donnell, Max R. <mo2130@cumc.columbia.edu>; 

Recipient: Li, Jianhua <jl1333@cumc.columbia.edu>; 
Tuveson, David <dtuveson@cshl.edu>; 
Jin, Zhezhen <zj7@cumc.columbia.edu>; 
Wang, Timothy C. <tCW21@cumc.columbia.edu>; 
mvcallahan@mgh.harvard.edu /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 20f0e9a3ebeb4ef99d30a96386fb2627-Guest_94Sf5 
<mvcallahan@mgh.harvard.edu>; 
<djp65@cam.ac.uk>; 
<yongfeng@email.unc.edu>; 
<xphuang@unc.edu>; 
<kris.white@ms.sm.edu>; 
<elena .morenodelolmo@mssm.edu>; 
<Assaf _Alon@hrns.harvard.edu>; 
<Andrew _Kruse@hms.harvard.edu>; 
<anthony.mitterrnaier@mcgill.ca>; 
<Julianne. Hall@quinnipiac.edu >; 
<Robert.Bona@quinnipiac.edu>; 
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<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) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn =a182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert. Kadlec@hhs.gov>; 
HHS Secretary (HHS/IOS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 5e3fce8f00194d8d94fc91094888d811-H HS Secreta 
<secretary@hhs.gov>; 
Christine Laine <claine@acponline.org>; 
<fgodlee@bmj.com>; 
<howard.bauchner@jamanetwork.org>; 
<richard.horton@lancet.com>; 
<erubin@hsph.harvard.edu> 

Sent Date: 2020/07/08 16:23:20 

Delivered Date: 2020/07/08 16:37:42 
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From: 

To: 

Subject: 

Date: 

Priority: 

Type: 

Abrams, Julian A. <ja660@cumc.columbia.edu> 

Tracey, Kevin <KJTracey@northwell.edu>; 
Landry, Donald W. <dwll@cumc.columbia.edu>; 
Janowitz, Tobias <janowitz@cshl.edu>; 
Disbrow, Gary (OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =0fd584Sdefda4dc0bb4Sf8fac629cf09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
'Marik, Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu>; 
Robert Malone < ~-~- ~-_.-=·~-......---~ , 
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. <ddml@cumc.columbia.edu>; 
Gupta, Aakriti <ag3786@cumc.columbia.edu>; 
O'Donnell, Max R. <mo2l30@cumc.columbia.edu>; 
Li, Jianhua <jl1333@cumc.columbia.edu>; 
Tuveson, David <dtuveson@cshl.edu>; 
Jin, Zhezhen <zj7@cumc.columbia.edu>; 
Turner, William C. <wt62@cumc.columbia.edu>; 
Wang, Timothy C. <tcw21@cumc.columbia.edu>; 
mvcallahan@mgh.harvard.edu /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/en= 20f0e9a3ebeb4-ef99d30a96386fb2627-Guest_94Sf5 
<mvcallahan@mgh.harvard.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@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 (O5/ASPR/IO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert. Kadlec@hhs.gov>; 
HHS Secretary (HHS/IOS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =Se3fce8f00194d8d94fc91094888d81 l -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: [EXTERNAL] RE: Use mast cell stabilizers, histamine H1/H2 blockers in COVID-19 
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Note 
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U nsubscribc 

Julian Abrams, MD, MS 
Associate Professor of Medicine and Epidemiology at CUMC 
Division ofDigestive and Liver Diseases 
Columbia University Medical Center 

-----Original Mcssagc-~-
From: Tracey, Kevin <KJTracey@northwell.edu> 
Sent: Wednesday, JuJy 8, 2020 3:00 PM 
To: Landry, Donald W.<dwll@cumc.columbia.edu>: Janowitz, Tobias <janowitz@cshl.edu>; Disbrow, 
Gary (OS/ASPR/BARDA) <Ga1y.Disbrow@h'hs.gov>: 'Marik, Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Danell - 0449 - MfTLL <da1Tell.ricke@ll.mit.edu>; Robe11 Malone <-ft, .,;.-: \ '" p ; 
vinu annnugham <vaccine.safety@aol.com>; Sestili, Piero <piero.sest·ili@uniurb.it>; Freedberg, Daniel 
E.<def2004@cumc.columbia.edu>; Conigliaro, Joseph <Jconigliaro@northwell.edu>: Markowitz, David 
D. <ddm l@cumc.co!umbia.edn>; Gupta, Aakriti <ag3 786@cumc.colnmbia.edu>: O'Donnell. Ma.x R. 
<mo2130@cumc.columbia.edu>: Li, Jianhua <jl 1333@cumc.columbia.edu>: Tuveson_, David 
<dtuveson@cshl.edu>; Jin, Zhezhen <zj7@cumc.columbia.edu>; Turner, William C. 
<wt62@cumc.columbia.edu>; Wang. Timothy C. <tcw21@eumc.colu.mbia.edu>; 
mvcallahan@mgh.harvard.edu: Abrams, Julian A. <ja660@cumc.columbia.edu>; djp65@cam.ac.uk; 
yongfong@email.unc.edu; xpl1Uat1g@unc.edu: kris.wh.ite@mssm.edu: elena.rno.renodelolmo@mssm.edu: 
Assa(_ Alon@h.ms.harvard.edu: Andrew_ Kruse@hrns.barvard.edu: ant:hony.mittennaie.r@mcgil.l.ca; 
Julianne.Hall@quinnipiac.edu; Robert.Bona@quinnipiac.edu: h.clark@ucl.ac.uk: 
bryanJ oth@med.uuc.edu; Victor.Francone@quinoipiac.edu; Norbert.Herzog@qui11nipiac.edu; 
Mauricc.Fremont-Smith@quinnipiac.edu; Commins, Scott P <scornmins@cmail.unc.edu>; Lawrence 
Steinman <steiny@i;tanford.edu>; ngkounis@otend.gr; Matzinger, PoUy <pcm@helix.nih.gov>; 
pconti@unich.it: Kadlec, Robert (OS/ASPR/1O) <Robert.Kadlec@hhs.gov>; HHS Secretary (1-IHS/IOS) 
<sc.c.retary@hbs.gov>; Christine La.inc <c lai11e@acpo11line.org>; fgodlee@bmj.com; 
howard.bauchner@jamanetwork.org; richard.horton@lancet.com; erubin@hsph.harvard.edu 
Subject: Re: [EXTERNAL] RE: Use mast cell stabilizers, histamine Hl/H2 blockers in COVTD-1 Q 

I would also like to unsuhscribe 

Kevin J. Tracey, MD 
President & CEO 
Karches Family Distinguished Chair 
Feinstein Institutes for Medical. Research 

Professor ofMolecular Medicine and Neurosurgery 
Associate Dean for Research 
Zucker School of Medicine 

Executive Vice President. Research 
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No11bwell Health 

350 Community Drive 
Manhasset, NY 11030 
(516) 562-2813 
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 Mcssagc-----
From: Janowitz, Tobias <janowitz@cshl.edu> 
Sent: Wednesday, July 8, 2020 2:41 PM 

To: Disbrow, Gary (OS/ASPR/ BARDA) <Gary.Disbrow@hbs.gov>: 'Marik. Paul E.' 
<MarikPE@EVMS.EDU> ; Ricke, Darrell - 0449 - MITLL <darrell.ricke@Ll.mit.edu>; Robert Malone 
<l/h ,,~ , r-; vinu arumugham <vaecine.safety@aol.com>; Sestili. Piero 
<piero.sestili@uniurb.it>; Freedbcrg, Daniel E. <dcf2004@cwnc.columbia.edu>; 
jconigliaro@northwell.edu; Markowitz, David D. <ddm l@cumc.co)umbia.e<lu>; Gupta, Aakriti 
<ag3786@curnc.col.urnbia.edu>; O'Donnell, Max R. <mo2 l30@cur11c.colu111bia.edu>; Li, Jianlrna 
<jl I333@cumc.columbi.a.edu>: Tuveson. David <dtuveson@cshl.edu>; Jin, Zbezhen 
<zj7@cumc.columbia.edu>; Turner, William C. <wt62@cumc.columbia.edu>; Landry, Donald W, 
<dwl l@cumc.columbia.edu>; Wang, Timothy C. <tcw2 l@cumc.columbia.edu>; 
kjtracey@n01ihwell.edu; mvcallahan@rngh.harvard.edu: Abrams. Julian A. 
<ja660@cumc.columbia.edu>; djp65@cam.ac.uk; yongfeng@email.unc.edu; ·xphuang@unc.edu: 
kris.white@mssm.edu; e lena.morenodelolmo@mssm.edu; Assaf_Alon@hms.harvard.edu; 
Andrew_ Kruse@hms.harvard.edu; anthony.mitiermaier@mcgill.ca; Julianne. Hall@quinnipiac.edu: 
Robeti.Bona@quinnipiac.edu; h.clark@ucl.ac.uk; bryan_roth@med:unc.edu; 
Victor.Franconc@quinnipiac.edu; Norbcrt.Herzog@quinnipiac.edu; Mauricc.Frcmont­
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/JO) <Robert.Kadlec@bhs.gov>: HHS Secretary (HHS/lOS) 
<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 H 1/H2 blockers in COVID-19 

1would 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, DarreU - 0449 - MlTLL" 

<dart·ell.ricke@ll.mit.edu>, Robert Malone <j(h)lfH p,, vinu arnmugham 
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<vaccine.safety@aol.com>, "Sestjli, Piero" <piero.sestili@uniurb.it>. "def2004@cumc.coiumbia.edu" 
<def2004@cumc.colurnbia.edu>. "jconigliaro@northwell.edu" <jconigliaro@northwel.l.edu>. 
"ddrn l@cumc.columbia.edu" <ddml@cumc.colurnbia.edu>, "ag3 786@cumc.columbia.edu" 
<ag3786@C11mc.columbia.edu>, ''mo2 l 30@cumc.columbia.edu" <mo2130@cumc.columbia.edu>, 
"jl l 333@cumc.columbia.edu" <jl I 333@cumc.columbia.eJu>, "Tuveson, David" <dtuveson@cshl.edu>_ 
"zj7@cumc.columbia.edu" <:z,j7@cumc.columbia.edu>, '1wt62@cumc.columbia.edu" 
<wt62@cumc.columbia.edu>, "clwl l @cumc.columbia.edu" <dwl t@cumc.columbia.edu>, 
"tcw2 l@cumc.co]umbi.a.edu" <tcw21@cum.c.columbia.edu>, "kjtracey@nortbwell..edu" 
<kjtracey@northwell.edu>_. "mvcallahim@mgh.harvard.edu" <rnvcallahan@mgh.harvarcl.edu>, 
"ja660@cumc.columbia.edu" <ja660@cu111c.columbia.edu>, "Janowitz:, Tobias" <janowitz@cshl.edu>. 
"djp65@cam.ac.uk" <djp65@cam.ac.uk>, "yongfeng@etnail.unc.edu" <yongfeng@email.unc.edu>. 
"xphuang@unc.edu" <xphuang@unc.edu>, "kris.white@mssm.edu" <kris.white@mssm.edu>. 
"elena.morenodelolrno@mssm.edu" <eleoa.morenodelolmo@mssm.edu>, 
"Assa(_ Alon@hms.barvard.edu" <Assaf_A1on@hrns .harvard.edu>, ''Andrew_ Kruse@hms.harvard.edu'' 
<Andre,v_Kruse@hms.harvard.edu>, "anthony.mittermaier@mcgill.ca;' 
<anthony.mittcrmaicr@mcgill.ca>, ''Juhannc.Hall@quinnipiac.edu" <Juliannc.l-lall@quinnipiac.edu>_ 
"Robert.Bona@quinnipiac.edu" <R0bett.Bona@quinnipiac.edu>, "h.clark@ucl.ac.uk" 
<b.clark@ucl.ac.uk>. "bryan_rotb@med.unc.edu" <bryan JOtb@med.1mc.edu>, 
''Victor..Francone@quinnipiac.edu" <Victor.Francone@quintJjpiac.edu>, 
"Norbert.Herzog@quinnipiac.edu'i <Norbert.Herzog@quinnipiac.edu>, "Maurice.Fremont­
Smith@guinnipiac.edu" <Maurice.Fremont-Smith@quinnipiac.edu>. "Commins, Scott P" 
<scomrnins@cmail.unc.edu>, Lawrence Steinman <stciny@stanford.edu>, "ngkounis@otcnet.gr'' 
<ngkmmis@otenet.gr>. "Matzinger, Polly" <pcm@helix.nih.gov>. "pconti@unich.it" <pconti@unich.it>. 
"Kadlec, Robert (OS/ASPR/1O)" <Robert.Ka<llec@hhs.gov>, "J-IHS Secretary (HHS/lOS)" 
<secretary@hhs.gov>. Christine Laine <c1aine@acponli.ne.org>, ''fgodlee@bmj.com'' 
<fgodlee@bmj.com>, "howard.bauchner@jamanetwork.org" <howa1:d.bauchner@jamanetwork.org>, 
"richard.bo1ion@lancet.com" <richard.horton@lancet.com>, "embin@hsph.harvard.edu" 
<eru bin@hsph.harvard.edu> 

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

Please remove me from this email distribution list. 

Regard5 

Gary 

Gary L. Disbrow Ph.D. 
Deputy Assistant Secretary 
Director, Medical Countenncasure 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: (,,.,,r~\ I 
Fax: 202-205-0873 
email: Gary.Di sbrow@H HS.gov<mai lto:Gary .D isbrow@H HS.gov> 
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information that is legaUy privileged. Ifyou are not the intended recipient, or a person responsible fm 
delivering this transmission to the intended recipient. you are hereby notified that any disclosure. copying, 
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From: Marik, Paul E. <MarikPE@EVMS.EDU> 
Sent: Wednesday . .July 8, 2020 8:40 AM 
To: Ricke, DmTell - 0449 - MITLL <darrelLricke@lLm1t.edu>; Robert Malone 

<f.--\,~ . P-; vinu anunugham <vaccine.safoty@aol.com>; Sestili, Piero 
<piero.ses1iJi@uniurb.it>; def2004@cumc.columbia.cd'u; jconigliaro@northwell.edu; 
ddm l@cumc.columbia.edu; ag3786@cumc.columbia.edu; mo2130@cumc.columbia.edu; 
j l l333@cwnc.columbia.edu; dtuveson@cshl.edu; zj7@cumc.columbia.edu; wt62@cumc.colunibia.edu: 
dwl l @curnc.columbia.edu; tcw2l @cumc.columbia.edu: kjtracey@nortbwelJ.edu: 
mvcallahan@mgh.harvard.edu; ja660@cumc.columbia.edu; janowitz@cshl.edu; djp65@cam.ac.uk; 
yongfong@email.unc.edu; xphuang@unc.edu; lais.white@mssm.edu; elena.morenodelolmo@mssm.edu; 
Assaf_ Alon@hms.lrn-rvard.edu; Andrew_ Krusc@hms.harvard.edu; anthony.mittennaier@megilI.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-S.mith@quinnipiac.edu: Commins. Scott P <scom.mins@email.unc.edu>; Lawrence 
Steinman <steiny@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm@helix.nih.gov>: 
pconti@unich.it; Kadlec, Robert (OS/ASPR/1O) <Robert.Kadlec@hhs.gov>; HHS Secretary(HHS/IOS) 
<secretary@hhs.gov>; Disbrow. Gary (OS/ASPR/BARDA) <Gary.Disbrow@hhs.gov>; Christine Laine 
<claine@acponline.org>; fgodlee@bmj.com; howard.bauchner@jamanetwork.org; 
ricJ1ard.borton@Jancet.com: erubin@hspb.J1a.rvard.edu 

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

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

PM 

Paul E. Marik MD, FCCP. FCCMI 
Eastern Virginia Medical School! 
Department of Internal Medicine! 
Cbfof, Pulmonary and Critical Care Medicine! 
825 Fairfax Ave, Rm 575, Norfolk. VA 235071 
• 757.446.89101 7 757.446.5242 I 
• marikpe@evrns.edul<mailto:rnarikpe@evms.edu% 7C> • 
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257c_&d= DwMGaQ&c=mkpgQs82XaCKlwNV8b32clmVOmERqJc4bBOtF0CerP9Y &r=GBEXLUmDI 
ROBW3umLQEgX7YxisEG8VjS 1 tJ0oxmu_lk&m=f __laRuzze9NBCIPdMz.lCrb­
e8lgWakoRNvkw5LZR_bQ&s=HsgHWSDc56o6HYznVAT.b7C88k0O98NgiCJOKeGARaXo&e=> 

Teaching. Discovering. Caring. 

From: Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll.mit.edu<rnuilto:daiTell.ricke@ll.mit.edu>> 
Sent: Wednesday. July 8, 2020 8:27 AM 
To: Robert Malone <Un1f~ \ k mailt.o:jrhU6, t,>: vinu arumugham 

<vaccine.safety@aol.com<mailto:vaccine.safety@aol.com>>; Sestili. Piero 
<picro.sestiJi@uniurb.it<mailto:picro.scstili@uniurb.it>>; 
det2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>: 
jconigliaro@north we] I.edu<mai Ifo:jcon.igli.aro@nortbwcll.edu>: 
ddm l @cumc. col umbj a.edu<rna iito:ddm.l @cumc.co lum bia. edu>; 
ag3 786@cumc.columbia.edu<mailto:ag3 786@curnc.columbia.edu>; 
mo2130@cumc.columbia.edu<nrnilto:mo2 J30@cumc.columbia.edu>: 
jl I333@cumc.columbia.edu<mailto:jl l 333@cumc.columbia.edu>; 
dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>; 
zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>; 
wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>; 
dwl l @cumc.columbia.edu<mailto:dwl 1@cumc.columbia.edu>; 
tcw21@cumc.columbia.edu<mai lto:tcw2 l @cumc.columbia.edu>; 
kjtracey@northwell.edu<mailto:kjlracey@noithwell.edu>; 
mvcallahan@mgh.harvard.edu<mailto:mvcallahan@mgh.harvard.edu>; 
ja660@cumc.columbia.edn<mailto:ja660@cumc.columbja.edu>; 
j anowitz@csh I .edu<mailto:janowitz@csh I.edu>: dj p65@cam.ac. uk<mailto:djp65@cam. ac .l1k> : 
yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>; 
xphuang@unc.edu<mailto:xphuang@unc.cdu>~ kris.wh.ite@mssm.edu<mailto:kris.whitc@mssm.edu>; 
elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>; 
Assaf~Alon@hms.harvard.edu<mailto:Assaf_Alon@hrns.harvard.edu>: 
Andrew_ Krusc@hms.barvard.edu<mailto:Andrew _ Krusc@hms.harvard.edu>; 
anthony.mittennaier@mcgill.ca<mailto:anthony.mittennaier@mcgill.ca>; 
Julianne.Hall@quinnipiac.edu<mailto:JuJianne.Hal1@quinnipiac.edu>; 
Robcrt.Bona@quinnipiac.edu<mailto:Robert.Bona@quinnipiac.cdu.>; 
h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>; 
bryao_rotb@med.unc.edu<mailto:bryan_roth@med.unc.edu>; 
Victor.Francone@qu.inni.piac.edu<mai.lto:Victor.Francone@quinnipiac.edu>; 
Norbert.Herzog@quinnipiac.edu<mailto:Nurbert.Herzog@quinnipiac.edu> _: Maurice.Fremont­
Smith@quinnipiac,edu<mailto:Ma.mice.Fremont-Smith@quinnipiac.edu> ; Marik, Paul E. 
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins. Scott P 
<scommins@email.unc.edu<rnailto: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:pcrn@helix.nih.gov>>; pconti@unich.it<mailto:pconti@unich.lt>; 
Robert.Kadlec@hhs.gov<mailto:Robcrt.Kadlcc@hhs.gov>; 
Secretary@HHS.gov<mailto:Secretary@HHS.gov>; 

mailto:pconti@unich.it<mailto:pconti@unich.lt
mailto:ngkounis@otenet.gr<mailto:ngkounis@otenet.gr
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Gary.Disbrow@hb.s.gov<mailto:Oary.Disbrow@bbs.gov>; Christine Laine 
<clainc@acpo11li.ne.org<maiJto:claine@acponJi11e.org>> : fgodlec@bmj.com<mailto:fgod]ee@bmj.com>: 
howard.bauclmer@jamanetwork.o.rg<mailto:howard.bauclmer@jam.anetwork.org>; 
richard.horton@lancet.com<mailto:1ichard.horton@lancet.com>; 
crnbin@hsph.harvard.edu<mailto:crubin@hsph.harvard.edu> 

Subject: Re: Use mast cell stabilizers. histamine Hl/1-12 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:/ /urldefonse .proofp0int.com/v2/url ?u=https-3A _ www. I l.mit.edu_r-2Dd _pub I icat ions_ kawasaki-
2Ddisease-2Dand-2Dm111tisystem-2Dintlamrnatory-2Dsyndrome-2Dch.ildren-2Dantibody-
2Dinduced&d=Dw1GaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FtdYjSsBSbw6gcROLJ&r=22kP0O04-
cxbq2uHLN567gn_jmYZt5829PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtsKGRMFqirZi6U 
_o&s=sB11x lji43B4ile9C3ai9zTRAWbxTbHTIDb3p2AGDUqo&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-3A_ www.11.mit.edu _r-2Dd _publications_ kawasaki-
2Ddjsease-2Dand-2Dmultisystem-2Dintlammatory-2Dsyndrome-2Dchildren-2Dantibody-
2Dinduced&<l= DwMGaQ&c=mkpgQs82XaCKlwNV8b32drn VOmERqJe4b.BOtF0CetP9Y &r-6BE)(LU 
mDlROBW3umLQ EgX7Y x.isEG8VjS l t.J0oxmu _lk&m=f_laRuzze9N BC lPd.MzJ Crb-
e8lg WakoRNvkw5 IZR_bQ&s=u3v4W 6qCXVmTQPlezDmD _ L9wfr79xipLeHDgnM20g_g&e=> 

is now in press: J Pediatrics & Pcdiatr Med. 2020; 4(2): 1-7 (attached draft). 

I would be interested in contributing to the proposed efforts. 

Sincerely, 

Darrell 

Darrell 0. Ricke, Ph.D. 
Group 49 Biological and Chemical Technologies 
Lincoln Laboratory, Massachusetts Institute ofTechnology 
244 Wood Street 
Lexington, MA 02421-6426 

Phone: 781-981-8323 (voice messages only) 
Work cell:ki,,r.=;1 I 
E-mail: DaITell.Ricke@ll.mit.edu<mailto:Dam:ll.Rjcke@ll.mit.edu> 

from: Robert Malone .,,. .._,,~ j< rnailto:kn\ffil j> 
Date: Tuesday, July 7. 2020 at 6: 12 PM 
To: vinu arutnugham <vaccine.safety@aol.com<mailto:vaccine.safety@aol.com>> 
Cc: "Sestili, Piero" <piero.sestili@uniurb.it<mai lto:piero.sestil i@uniurb.it>>. 

"dd2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>" 
<def2004@.cumc.colwnbia.edu<mailto:def2004@cumc.columbia.edu>>, 
"jconigliaro@no11hwell.edu<111ailto:jconigliaro@northwell.edu>" 
<_jconigliaro@northwell.edu<mailto:jconigliaro@uorthwcll.edu>>, 
"ddm l @cumc.colwnbia.edu<mailto:ddm l@cumc.columbia.edu>" 

mailto:l@cumc.columbia.edu
mailto:i@uniurb.it
mailto:piero.sestili@uniurb.it<mai
https://urldefense.proofpoint.com/v2/url?u=https-3A
https://howard.bauclmer@jamanetwork.o.rg<mailto:howard.bauclmer@jam.anetwork.org


<ddm l @cumc.columbia.edu<mai lto:ddm l @cumc.columbia.edu>>, 
"ag3786@cumc.columbia.edu<mailto:ag3786@cumc.columbia.edu>" 
<ag3786@cumc.columbia.edu<mailto:ag3786@cumc.columbia.edu>>. 
"mo2 l 30@cumc.columbia.edu<mailto:mo2 l 30@cumc.columbia.edu>" 
<mo2130@cumc.columbia.edu<mailto:mo2130@cumc.columbia.edu>>, 
"jl 1333@cumc.columbia.e<lu<mailto:jl 1333@cumc.columbia.edu>" 
<jll333@cumc.columbia.edu<mailto:jl1333@cumc.columbia.edu>>, 
"dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>" <dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>>. 
"zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>" 
<zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>>, 
"wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>" 
< v-1t62@cumc.co I umbia.edu<mai Ito: v.'t62@c umc.columbi a.edu> >, 
"dwl l @cumc.columbia.edu<mailto:dwl l@cumc.columbia.edu>" 
<dwl l @cumc.columbia.edu<mailto:dwl l@cumc.columbia.edu>>, 
"tcw2 l@cumc.columbia.edu<mailto:tcw21 @cumc.col umbia.e<lu>" 
<tcw2 l @cumc.columbia.edu<mailto:tcw21@cumc.columbia.edu>>. 
"kj tracey@northwell .ed u <mai Ito :k jtracey@northwell.edu>" 
<kjtracey@nortbwe1l.edu<mailto:kj tracey@1101ihwell.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@cumc.columbia.edu>" 
<ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>>, 
"janowitz@cshl.edu<mailto:janowitz@cshl.edu>" <janowitz@cshl.edu<mailto:janowitz@cshl.edu>>, 
"djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>" <djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>>, 
"Ricke, Darrell - 0449 - MITLL" <darrell.ricke@ll.mit.edu<mailto:darrell.ricke@ll.mit.edu>>, 
"yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>" 
<yongfeng@email.unc.edu<mailto:yongfong@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 :kri s.white@mssm.edu>>, 
"elena.morenodelolmo@mssm.edu<mailto:elena.morenodelolmo@mssm.edu>" 
<elena.morenodelolmo@mssm.e<lu<mailto:elena.morenodelolmo@mssm.edu>>, 
"Assaf_ Alon@hms.harvard.edu<mailto:Assaf_Alon@hms. harvard. edu>" 
< Assaf_ A lon@hms.harvard.edu<mail to :Assaf_ Alon@hms.harvard.edu>>, 
"Andrew_ K ruse@hms. harvard. edu<mai lto: Andrew_ Kruse@hms. harvar<l. edu> 11 

<Andrew_ Kruse@hms.harvard.edu<mailto:Andrew_ Kruse@hms.harvard.edu>>. 
"anthony.mittennaier@mcgill.ca<mailto:anthony.mittennaier@mcgill.ca>" 
<anthony.rnittermaier@mcgill.ca<mailto:anthony.mittermaier@mcgill.ca>>, 
11J ulianne.Hall@qu innipiac .edu<mail to:J ulianne.Hall@quinnipiac.edu>" 
<.Jul ianne.Hall@quinnipiac.e<lu<mailto:Julianne.Hall@quinnipiac.e<lu>>, 
"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>11 <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<mail to: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<ma ii to: N orbert.Herzo g@quinnipiac.edu>" 
<Norbert.Herzog@quinnipiac.edu<mailto:Norbert.Herzog@quinnipiac.edu>>, "Maurice.Fremont­
Smith@quinnipiac.eclu<mailto:Maurice.Fremont-Smith@quinnipiac.edu>11 <Mauricc.Fremont-
Smi th@quinnipiac.edu<mailto: Maurice. Fremont-S mith@quinni piac. edu> >, 

mailto:g@quinnipiac.edu
mailto:roth@med.unc.edu
mailto:h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk
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https://cumc.columbia.edu


"marikpe@evms.edu<mail to :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@s tan ford. 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@unicb.it<mailto :pconti@unicb.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@h hs. gov<mailto: Secretary@hhs.gov>>, 
"Gary.Disbrow@hhs.gov<mailto:Gary.Disbrow@hhs.gov>" 
<Gary.Disbrow@hbs.gov<mailto:Gary.Disbrow@hhs.gov>>, Christine Laine 
<c laine@acponline.org<mai I to: c laine@acponline.org> >, 
"fgodlee@bmj.com<mailto:fgo<llee@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:ricbard.h011on@lancet.com>" 
<richard.horton@lancet.com<mailto:richard.horton@lancet.com>>, 
"erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>" 
<erubin@hspb.harvard.edu<mailto:erubin@hsph.harvard.edu>> 

Subject: Re: Use mast cell stabilizers, histamine H l /I-12 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, I agree that we should coauthor a paper (or perhaps an open letter like 
this one<h ttps://urldefense. proo fpoin t.com/v2/ur I ?u=:h ttps-
3A_academic. ou p. com_ cid _article_ doi_ I 0.1093 _ cid _ ciaa939 _S867798&d=D,vMGaQ&c=mkpgQs82X 
aCKJwNV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDJROBW3umLQEgX7Yx.isEG8VjS 1 tJ0 
oxmu_lk&m=f _laRuzze9NBCIPdMzJCrb-e8TgWakoRN vkwS IZR _bQ&s=MYgdONP ADt-
JwlncB I VwSAnbwEquKEL 1 Qxinmhextcw&e=>?) 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 H l /H2 blockers, 
leukotriene antagonists and leukotrieoe 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 bad been used. Ifwe 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 COYID-19: 

Repositioning Chromones for Early Anti-inflammatory Treatment ofCOYID-19 

https://t.com/v2/ur
mailto:laine@acponline.org
mailto:Secretary@hhs.gov
mailto:Kadlec@hhs.gov
mailto:pconti@unicb.it
mailto:pconti@unicb.it<mailto
mailto:pconti@unich.it<mailto:pconti@unich.it
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https://urldefense.proofpoint.com/v2/url?u=https-
3A_doi.org_ I 0.3389 _fphar.2020 .00854&d=Dw I GaQ&c=G2MiLlal7SXE3PeSnG8W 6 _JBU6FcdVjSsB 
Sbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29.PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSYes5gVtelXtrKGRMFqirZi6U 
_o&s=F505tdPeS9p384QQ3TuXmZT3nBrEiTmVOvA2LtaTNQY &e= 
<bttps://urldefense.proofpoint.com/v2/url?u=https-
3A_doi.org_ I 0.3389 _fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKiw NV8b32dm VOmERqJe4 
bBOtF0CetP9Y&1= 6BEXLUmDJROBW3umLQEgX7YxisEG8VjS I tJOoxmu _lk&m=f_ JaRuzze9NBCIP 
dMzJ Crb-e8Ig W akoRN vkw 5IZR _bQ&s=-
HCk5bQfdRS0Cbp9qF3 M GwTF nd5 dzkmMccHmEZPfzR w&e=> 

COVI.D-19: Famotidine, Histamine, Mast Cells, and Meehan.isms 
https ://urldefense. proofpoint.com/v2/url? u=https-3A _ www.researchsquare.com _ article _rs-

2D30934_v2&d=DwJGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSYes5gVtelXtrKGRMFqirZi6U 
_ o&s=i82YCRm _pOUozl5J9S928H9BdGGMMkACcQNAox8T6Cg&e= 
<bttps:/ /urldefense. proofpoint.com/v2/url ?u=https-3A _ www.researcbsguare.com _article _rs-
2D 30934 _v2&d=DwMGaQ&c=mkpgQs82XaCKiwNV8b32dm VOmERqJ e4bBOtF0CetP9Y&r=6BEX L 
UmD IRO BW3umLQEgX7Y xisEG 8Vj SI tJ0oxmu_lk&m=f_IaRuzze9N BCIPdMzJCrb­
e8lgWakoRNvkw51ZR_bQ&s=j68Y6 W2t8A2NNC51JjGlzj9rlb VLztBv _Xco53 SNFV g&e=> 

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy 
https :/ /urldef ense. proo fpo int. com/v2/url ?u=https-

3 A _pubmed.nc bi. n l m. nih. gov _ 32013309 _&d=DwIGaQ&c=G2MiLlal7SXE3PeSnG8W6 _ JBU6FcdVj S 
sBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hk.DX7i7ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=gulJKE-VFryEtTrJQj Kpd39V3w ljkNtRqDAMc _ Kd6Nw&e= 
<https://urldefonse.proofpoint.com/v2/url?u=https-
3A_pubmcd.ncbi.nlm.n.ib.gov_32013309_&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dm VOmERqJ 
e4bBOtF0CetP9Y&1= 6BEXLUmDIROBW3umLQ EgX7Y xisEG8VjS I tJ0oxmu _lk&m=f_ IaRuzze9NBC 
IP<lMzJCrb-e8IgWakoRNvkw5IZR _ bQ&s=6 _ trPnBT2Xre YZjRCzTs4p42rSLc l Gk-
7AHl gMDoPMo&e=> 

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

bttps://urldefense.proofpoint.com/v2/url?u=https-
3A_doi.org_ I 0.528 l _ zenodo.3748303&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6 _JBU6FcdVj SsBS 
bw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRM.FqirZi6U 
_o&s=45ahY7NckOLG7xSCBrKt8vAdX6S11QmHWBUqTxLN-Fo&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ doi.org_ l 0.528l_zenodo.3748303&d=DwMGaQ&c=mkpgQs82XaCKiwNV8632dm VOmERqJe4b 
BOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8VjSI tJ0oxmu_lk&m=f_laRuzze9NBCIPd 
MzJCrb-e8IgWakoRNvkw5IZR_bQ&s=wq82Sv_ttg4saUptNx275-fC4xfxjhQMZEft7VfTZ8E&e=> 

As I 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 

https://urldefense.proofpoint.com/v2/url?u=https
https://3A_pubmcd.ncbi.nlm.n.ib.gov
https://urldefonse.proofpoint.com/v2/url?u=https
www.researcbsguare.com
https://point.com/v2/url
www.researchsquare.com
https://proofpoint.com/v2/url
https://urldefense.proofpoint.com/v2/url?u=https


Please see comments section: 

https://protect2.fireeye.com/url?k=55971602-09c30t7e-5597273d-0cc47adc5fa2-
9ea8d2ec5bl9cf69&u=https :/ /urldefense.proofpoint.com/v2/url?u=https-3A_protect2. firceye.com_ url-
3Fk-3Dcl8ec594-2Dbddbcc44-2Del8ef4ab-2O0cc47a6a52de-2D44d3aa827e434ccc-26u-3Dhttps-
3A_annals.org_aim _fullarticle _ 2764199 _ use-2Dhy<lroxychloroquine-2Dchloroquine-2Dduring-
2Dcovid-2D 19-2 Dpandemic-2Dwhat-2Devery-
2Dclinician&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVte1XtrKGRMFqirZi6U 
_o&s=Fxen-UZuKpsxodmB4gXAwTEhE7MA6bPMiUFd0bCpT Ac&e= 
<https:/ /protect2. fire eye .com/url ?k=409d8b 7 7-1cc9920b-409dba48-0cc47 adc5 fa2-
e98b 7 44594e 732eb&u=https:/ /urldefense. proofpoint. com/v2/url?u=https-3 A _protect2.ti reeye.com _ url-
3Fk-3Deb474efl -2Db 7 l 2472 l -2Deb4 77fce-2D0cc47a6a52de-2DcfD7498f50d73e08-26u-3Dhttps-
3A_ annals.org_ aim_ fullarticle _ 2764199 _ use-2Dhydroxychloroquine-2Dchloroqujne-2Dduring-
2Dcovid-2D l 9-2Dpan<lem ic-2Dwhat-2Devery-
2Dclinician&d=DwMGaQ&c=mkpgQs82XaCKfwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDIROBW3umLQEgX7Y xisEG8YjS I tJOoxmu _lk&m=f_laRuzze9N BCIPdMzJCrb-
e8lg W akoRN vkw 5 lZR_ bQ&s= DY t7 c7 -R65Cpzq8v4RXbAa3dIJPBm21uohhZmMlnqec&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: l l AM, Sestili, Piero wrote: 
Dear Vinu, 

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

1am elated to sec 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 ofus (1 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 ofMCS against COVID. 

Here is the DOI of my article 
https://urldefense.proofpoint.com/v2/url?u=https-

3A_ doi.org_ I 0.3389 _fphar.2020.00854&d=DwTGaQ&c=G2MiLlal7SXE3PeSnG8W 6 _JBU6FcdVjSsB 
Sbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=h.kDX7i7ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=F505tdPeS9p3 B4QQ3TuXmZT3nBrEiTm VOv A2LtaTNQY &e= 
<https://urldefonse.proofpoint.com/v2/url?u=https-
3A_ doi.org_ 10.3389_fphar.2020.00854&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dmVOmERqJe4 
bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7Y xisEG8Vj S l U0oxmu_ lk&m=f _laRuzze9NBCIP 
dMzJCrb-e8lgWakoRNvkw5IZR _bQ&s=­
HCk5bQfdRS0Cbp9qF3MGwTFnd5dzkmMccHmEZPfzRw&e=> 

https://urldefonse.proofpoint.com/v2/url?u=https
https://urldefense.proofpoint.com/v2/url?u=https
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https://reeye.com
https://3A_annals.org
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Please, ifyou 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 ofUrbino. Italy 

II giorno mar 7 lug 2020 alle 02:46 vinu arumugham 
<vaccine .safety@aol .com<mailto :vaccine .safety@ao I.com>> ha scritto: 

https://urlcJefense. proofpoint.com/v2/url?u=http-3A _ \VW\V.bmj.com_ content_ 368 _ bmj .m 1252 _rr-
2D l&d=DwIGaQ&c=vq5m7Kktb9180A_wDJ5D­
g&r=TgQZW5J9B1Zhc60FEjhjzRfz9HrhpkTDg6pBOJCk9xo&m=JPbaPfWvF-
4bRTRA9RqxEZKiTe3U_bNaT9axoNuraS0&s=nu8uF JvhGrKMscoROtRc V6lf_ BY_ORQbGpp048s­
ARg&e= <https://urldefensc.proofpoint.com/v2/url?u=http-
3A_www.bmj.com_content_368_bmj.ml 252_rr-
2D 1 &d=DwMGaQ&c=mkpgQs82XaCK.IwNV8b32dm VOmERgJe4bBOtF0CetP9Y &r=6BEXLUmD lR 
OBW3umLQEgX7YxisEG8VjS1tJ0oxmu_Jk&m=f_IaRuzze9NBCIPdMzJCrb­
e8lgWakoRNvkw5IZR_hQ&s=EGOliAD _qufMBM4NxwJEaY dnoRoc8WDWu7CT21Jdg48&e=> 
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Kawasaki disease (KD) and COVID-19 are iatrogenic diseases; Try mast cell stabilizers, HJ /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 (iatrogenicaUy induced) anti-parasite response against SARS­
Co V-2, instead ofjust an antiviral response. Consider lgE/lgG4 responses against heat shock proteins. 

Immunological mechanisms explaining the role oflgE, mast cells, histamine, elevating ferritin. IL-6. D­
dirner, 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 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 
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Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bio informatics 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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_o&s=vMOT1LdyBLuSFRxS3PAGT3wbtAkytbMtKDEgmzNW6Gw&e= 
<https://protect2.fireeye.com/url?k=c6d l 9e.Sb-9a8587t7-c6d l atb4-0cc47adc5fa2-
l b085 b8 862ebc3 2 b&u=bttps://urldefense .proof point.com/v2/url ?u=https-3A _protect2.fireeye. com_nd-
3 Fk-3 Del 8fl fc2-2Dbdda l 6 l 2-2De I 8f2efd-2D0cc4 7a6a52de-2Dd03b63 f3ad8596bf-26u-3Dhttps-
3A_ annals.org_ aim _fullarticle _ 2764199 _ use-2Dhydroxychloroquine-2Dchloroquine-2Dduring-
2Dcovid-2D 19-2 Dpandernic-2Dwhat-2Devery-
2Dclinician&d=DwM GaQ&c=mkpgQs82XaCKlw NV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDIROBW3umLQEgX7YxisEG8VjS I tJ0oxmu _lk&m=(_laRuzze9NBCIPdMzJCrb­
e8lgWakoRNvkw5IZR_bQ&s=QrwjMplMC\.v-gY AwRoZoBxzxlFDldGJmetJnVOFKD99A&e=> 

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

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

https :/ /urldefense. proofpoint.com/v2/url? u=https-3A _ www .npr.org_ sections _health-
2Dsbots _ 2020 _ 04_ 02 _ 826105278 _ ventilators-2Dare-2Dno-2Dpanacea-2Dfor-2Dcritically-2Dill-
2Dcovid-2D l 9-
2Dpatients&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5829PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
_o&s=gs0XXBUOWjV9xxKm I kjMUWZc9EMNdMlNFwrEvlmrxlo&e= 
<https://url defense. proofpoint.com/v2/ url?u=https-3A_www.npr.org_sections_health-
2Dsbots _ 2020 _04_02 _ 826105278 _ ventilators-2Dare-2Dno-2Dpanacea-2Dfor-2Dcritically-2Dill-
2Dcovid-2D l 9-
2Dpatients&d=DwMGaQ&c=mkpgQs82XaCKl wNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLU 
mDIROBW3umLQEgX7YxisEG8VjSl tJ0oxmu_lk&m=f_laRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw51ZR_bQ&s=ns_rDtrq5qlsozVBGVytFAeePW4EpuKhWOI UUB8HYMM&e=> 

Running protein sequence analysis with the SARS-Co V-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 lgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine 
circoviruses in the rotavirus vaccines, for example. 

https://urldefense.proofpoint.com/v2/url?u=https-
3A_ wv-.rw.cdc.gov_vaccines_pubs_pin.kbook_downJoads_appendices_b_excipient-2Dtable-
2D2.pdf&d=DwIGaQ&c=G2MiLlal7SXE3PeSnG8W 6 _ JBU6F cdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN 567 gn j mYZt5829PSwWt9O8Hk& m=hkDX7 i7ai2mPodTtS Ves5 gVtelXtrKGRMF qirZi6U 
_o&s=8NmQRK8guQYSL V3b8wlGq_inbHm_Jp0TU0om-mHPkN8&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.cdc.gov_ vaccines_pubs_pinkbook _ downloads_appendices_ b _ excipient-2Dtable-
2D2.pdf&d=DwMGaQ&c=mkpgQs82XaCKJw NV8b32dmVOmERqJ e4bBOtF0CetP9Y &r=6BEXL Um 
DIROBW3umLQEgX7YxisEG8VjS I tJ0oxmu_lk&m=(_IaRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw51ZR_bQ&s=TFHoxTH57zLMFMv88 I cU3L 7N-aeSGinUothbCDoARbQ&e=> 

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 c,ell 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: 
influenza vaccines and dengue-like disease 
https://urldefense. proofpoint.com/v2/url'7u=https-3A _ www.bmj.com _ content_ 360 _bmj .k 1378 _rr-

2D l 5&d=DwIGaQ&c=G2MiLlal7SXE3PeSnG8W 6 _JBU6FcdVjSsBSbw6gcR0U&r=22k.P0O04-
cxbq2uHLN 567 gn jmYZt5B29'PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSYes5 gVtelXtrKGRMFqirZi6U 
_o&s=n6elGCeeuF9J51zCvHnsiliuNJ_ VjT_R9BMkluSZJJw&e= 
<bttps://urldefense.proofpoint.com/v2/url?u=https-3A_ www.bmj.com_content_360_bmj.kl378_rr-
2D l 5&d=DwMGaQ&c=mkpgQs82XaCKlw NY8b32dm VOmERqJe4bBOtF0CetP9Y&r=6BEXLUmDIR 
OBW3umLQEgX7YxisEG8VjS I tJOoxmu _lk&m=f_ laRuzze9NBCW<lMzJCrb­
e8lgWakoRNvkw5IZR_bQ&s=PgG9dxWbyXeGbCJaAKe6p5ciUcZWGi4XAgTsBmA0IHo&e=> 

There have been reports that elevated ferritin and IL-6 levels are predictors of fatality in COVID-19. 
https://urldefense.proofpoint.com/v2/url?u=https-

3A_ www.thelancet.comjournals _lancet_ article_PlIS0 140-2D6736-2820-2930628-
2D0_fulltext&d=DwIGaQ&c=G2Milla17SXE3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29'PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSYes5gVtelXtrKGRJ1,fFqirZi6U 
_ o&s=V 4HI I cbxNKb l 6r I Zp-xf9zyZq5XF6S0nb60zXtDWDCs&e= 
<bttps://urldefense.proofpoint.com/v2/url?u=https-
3A_ w-.vw.thelancet.comjoumals_lancet_article_PTIS0l40-2D6736-2820-2930628-
2D0_fulltext&d=DwMGaQ&c=mkpgQs82XaCKI wNV8b32dm VOmERqJe4bBOtF0CetP9Y &1=6BEXL 
UmD1ROBW3umLQEgX7YxisEG8VjSltJ0oxmu_lk&m=f_IaRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5IZR_bQ&s=qz0bFEmcdkWm TZV2Ge YiQs67uaKOJFBnKCwwBhxKwwM&e=> 

There is an increase in mast cell density during infections: 
h ttps :/ /urldefense. proofpo int. comiv2/url ?u=h ttps-

3A_www. nc bi. n Im. n i h. gov _pmc _articles_PMC4435071 _&d=DwIGaQ&c=G2MiLlal7SXE3 PeSnG8W 
6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN 567 gn jmYZt5 B29PSwWt9O8Hk&m=hkDX7i7 ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=F2o6e0t3 L vlY cRt5j r7Xzc8fQtlPqXR wiZggFCD7QYM&e= 
<bttps://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.ncbi.nlm.nih.gov_pmc_articles_PMC4435071 _ &d=DwMGaQ&c=mkpgQs82XaCKlwNV8b3 
2dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLU mDIROB W3umLQEgX7Y xisEG8Vj SI tJ0oxmu _ lk&m=f 
_TaRuzze9NBCIPdMzJCrb-e8IgWakoRNvkw5IZR_bQ&s=fuFR9xaEo90-
sEb0eDhAMxtzrEzT3 L6il6 _ 7wkpQj Ew&e=> 

lgE 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 Fci;Rl­
mediated Activation 

https :/ /protect2. fi reeye. com/url?k=d4860 I ab-88d21 8<l7-d4863094-0cc4 7 adc5 fa2-
7 a 17afd l ad2e8a59&u= https://urldefense.proofpoint.com/v2/url?u=https-3A _protect2. firceyc.com _ url-
3Fk-3Da8f577aa-2Df4a07e7a-2Da8f54695-2DOcc47a6a52de-2DOc20b4f854efc630-26u-3Dhttps-
3A_www.jacionline.org_article_S009 1-206749-2817-2932622-
2D2_falltext&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&1= 22kP0O04-
cxbq2uHLN 567 gn jmYZt5 B29PSwWt9O8Hk&m=hkDX7i7 ai2mPodTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=QqA624rnsoU24Dqx9N2 Tu_8mKklRCedFU9u6HTVjFgg&e= 
<https://protect2.fuecye.com/url?k=c012606c-9c4679 l 0-c0 l 25 l 53-0cc4 7adc5fa2-
61578fa0aa657399&u=https://urldefense.proofpoint.com/v2/url?u=https-3A _protect2. fireeye.com _ url-
3 Fk-3Dd I ?de 1 e l-2D8d28c83 l-2Dd l 7<ltUde-2D0cc47a6a52de-2D24d8d9d7adee<lda7-26u-3Dhttps-
3A_www.jacionline.org_articlc_S0091-2D6749-2817-2932622-
2D2_fulltext&d=DwMGaQ&c=mkpgQs82XaCKI wNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL 
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UmD IROBW3umLQ EgX7Y xisEG8Vj SI tJ 0oxmu _lk&m=f _ IaRuzze9NBCIPdMzJCrb-
e8lg W ako RN vkw5 IZR _bQ&s=oqnmFUhlJHaOKPfjgTVB-uzpr2KNXjax _ w9CXXPY 1-EE&e=> 

Histamine promotes release ofIL-6. 

Histamine Promotes the Release oflnterleukin-6 via the H1R/p38 and NF-KB Pathways in Nasal 
Fibroblasts 

https://urldefense.proofpoint.comiv2/url?u=https-
3A_ \vww.ncbi.nlm.nih.gov _pmc_articles_PMC4214978_&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W 
6_JBU6F cdVj SsBSbw6gcR0U &r=22kP0O04-
cxbq2uHLN567 gn jmYZt5 B29 PS w W t9O8Hk&m=hkDX7 i7 ai2mPodTtS Ves5 g V telXtrKGRM F qirZi6 U 
_o&s=ZPUOZq_aEak79M9GA9jrZM-Vck3Mx6_OcDceOaFuWJM&e= 
<bttps://urldefense.proofpoint.com/v2iurl?u=https-
3A_ www.ncbi.nlm.nih.gov_pmc _articles_PMC4214978_&d=DwMGaQ&c=mkpgQs82XaCKiwNV8b3 
2dm VOmERq.le4bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7Y xisEG8VjS I t.l0oxmu _lk&m=f 
_TaRuzze9NBCIPd.MzJCrb-e8IgWakoRNvkw5IZR_bQ&s=wsLUle3V 45G _ Ra2-A-
21xEpUGF dR6ngbytk5APv67N U&e=> 

Also, neutrophils recruited to the lung during infection can release histamine. 

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia. 
https://urldefense.proofpoint.com/v2/url?u=https-

3A_ www.ncbi.nlm.nih.gov_pubmed_17158962&d=DwlGaQ&c=G2MiL1al7SXE3PeSnG8W6 _JBU6Fc 
dVj SsBSbw6gcR0U &r=22 kP0O04-
cxbq2uHLN567gnjmYZt5 B29 PSwWt9O8Hk&m=hkDX7 i 7 ai2mPodTtS Ves5 g V telXtrKGRMF qirZi6 U 
_o&s=mDiJEfdJWrYToVIP _RIRmnQusN3PwTnjZRRxS9ZFguQ&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.ncbi.nlm.nih.gov_pubmed _ l 7158962&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dm VOm 
ERqJe4bBOtF0CetP9Y &r=6B EXLUmDI ROBW3 um LQEgX7Y xisEG8VjS I tJ0oxmu _ lk&m=f_ laRuzze9 
NBCIPdMz.lCrb-e8lgWakoRNvkw51ZR_bQ&s=WCtztblO-
3QkjxBbaZJTtVacQFDIApcJFizGA 9brC _g&e=> 

The antihistamine effect of Vitamin C 1V seems to help. 

Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis 
https://urldefense.proofpoint.com/v2/url?u=https-

3A_www.ncbi.nlm.nih.gov_pubmed_l 578094&d=DwlGaQ&c=G2MiLlal7SXE3PeSnG8W6_JBU6Fcd 
VjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gVtelXtrKGRl'vfFqirZi6U 
_o&s=JFtj6zCxBVz34JEONdXBwgx0ob-xKXrVDjICNRDQM78&e= 
<bttps://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.ncbi.nlm.nih.gov_pubmed_ l 578094&d=DwMGaQ&c=mkpgQs82XaCKlwNV8b32dmVOm 
ERqJ e4bBOtF0CetP9Y &r=6B EXLUmD I ROBW3 um LQEgX7Y xisEG8VjS I tJ0oxmu _ lk&m=f_ IaRuzze9 
NBCIPdMzJCrb-e8lg W akoRNvkw 51ZR _ bQ&s=N Gj4Z6fuUBOazJKs-
2y U iZ vtQ VXSrdsHzzHN3 u T qPNY &e=> 
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4-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hk:DX7i7ai2mPoclTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=iiCXrSRZ9 AdV8UjakESj92dWuyjtbr985 _JYHTHiaqw&e= 
<https://protect2. 6reeye.com/url?k=9d637ef9-c 1376785-9d634 fc6-0cc47adc5fa2-
9cdfa9fdf90f0cc3&u=https://urldefense.proofpoint.corn/v2/url?u=https-
3A_www.nutraingredients.com _Article_ 2020 _ 03 _25 _ Hospital-2Dturns-2Dto-2Dhigh-2Ddose-
2Dvitamin-2DC-2Dto-2Dfight-
2Dcoronavirus&d=DwMGaQ&c=rnkpgQs82XaC KI wNV8b32dm V OmERqJe4bBOtF0CetP9Y &r=6BEX 
LUmDIROBW3urnLQEgX7YxisEG8VjS I tJ0oxmu _lk&rn=(_laRuzze9NBCIP<lMzJCrb­
e81gWakoRNvkw5IZR_bQ&s=IQcZYeRKUPVvenMIHZJX l 5PpN6p25jHzmumO _ArPtNE&e=> 

Also, azithromycin reduces histamine induced inflammation. 

The anti-inflammatory effects oferythrornycin, clarithromycin, azithromycin an<l roxithromycin 011 

histamine-induced otitis media with effusion in guinea pigs. 
https://urldefense.proofpoint.com/v2iurl?u=https-

3A_ www.ncbi.nlm.nih.gov _pubmed _29888693&d=Dw IGaQ&c=G2M iLlal 7SXE3PeSnG8W6 _JBU6F c 
dVjSsBSbw6gcR0U&r=22k.P0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hk:DX7i7ai2mPoclTtSYes5gVtelXtrKGRMFqirZi6U 
_ o&s=fDXb-YRe6rsmzpxcXQuG5itp8h4wSj BjCf9mXbTu Wfs&e= 
<https://urldefense.proofpoint.com/v2iurl?u=https-
3A_W\VW.ncbi.nlm.nih.gov_pubrned_ 29888693&cl=DwMGaQ&c=mkpgQs82XaCKiwNV8b32dmVOm 
ERqJ e4bBOtF0CetP9Y &r=6BEXLUmD I ROBW3 umLQ EgX7Y xisEG8VjS I tJ0oxmu _lk&m=f _IaRuzze9 
NBCIPdMzJCrb-e81gWakoRNvkw5IZR_bQ&s=SHet5h_swdJluS2s-O8OvUbkkJclLTcjMkTXt­
WxY8o&e=> 

Hydroxyohloroquine helps in allergic asthma. 

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

https://urldefense.proofpoint.com/v2/url?u=https-
3A_ w\v,v.ncbi.nlm.nih.gov _pubmed _9723661 &d=DwlGaQ&c=G2M iL\a17SXE3PeSnG8W6 _JBU6Fcd 
VjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPoclTtSVes5gVtelXtrKGRMFqirZi6U 
_ o&s=w8v5PIWjSrxc _ zlDBHmiR WvQyA U2-_i7r71Xctb8 _ Mc&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_www.ncbi.nlm.nih.gov_pubmed_972366 l &d=DwMGaQ&c=mkpgQs82XaCKiwNV8b32dmVOm 
ERqJe4bBOtF0CetP9Y&r=6BEXLUtu.DfRUBW3umLQEgX7YxisEG8VjSltJ0oxmu_ lk&m=f_IaRuzze9 
NBCIPdMzJCrb-
e81gWakoRNvkw5IZR_bQ&s= _3HS7BagYtpR0FQgGzFNMgy I ZtNoPn3WLpHyuhH I exk&e=> 

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

https://urldefense.proofpoint.com/v2/url?u=https-
3A_ www.sciencedirect.com _science_ article _pii_ S0924857920300996&d=Dw I GaQ&c=G2MiLlal7SX 
E3PeSnG8W6_JBU6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN567gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPodTtSVes5gYtelXtrKGRMFqirZi6U 
_o&s=5REC7nOKfqssCcjIStMzHlp_pqYp0NEJ62ioGHwvhCo&e= 
<https://urldefense.proofpoint.com/v2/url?u=https-
3A_ WV./W.scicncedircct.com _science_ article _pii_ S0924857920300996&d=DwMGaQ&c=mkpgQs82Xa 
CKiwNV8b32clmVOmERqJe4bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8VjSI tJ0o 
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xmu Lk&m=f IaRuzze9NBClPdMzJCrb-
e8lg W akoRN vkw51ZR _ bQ&s=huP8akSYLDbnDaDU laGd8L8hJbCrbAmQ L0zeL2 IErs4&e=> 

https://protect2. fireeye.com/url?k=8a27d3 8d-d6 73cafl -8a27e2b2-0cc4 7 adc5 fa2-
9855fac097d017cf&u=https://urldefeuse.proofpoint.com/v2iurl?u=https-3A_protect2.fireeye.com_url-
3Fk-3D2ff8f995-2O73ad ffi45-2O2ff8c8aa-2D0cc47a6a52cle-2Dd6f7 d l 3655cle426 l -26u-3Dhttps-
3A www.rne<literranee-2Dinfection.com covid-
2D 19_&d=DwIGaQ&c=G2MiLial7SXE3PeSnG8W6 _JBU 6FcdVjSsBSbw6gcR0U&r=22kP0O04-
cxbq2uHLN 567 gnjmYZt5B29PSwWt9O8Hk&m=hkDX7i7ai2mPoclTtSVes5 gVtelXtrKGRMFqirZi6U 
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So there are many indicators pointing to the role ofmast cell degranulation/histamine release being a 
major component ofCOVID-19. 
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Subject: Re: Use mast cell stabilizers, histamine Hl/H2 blockers in COVID-19 

Date: 2020/07/08 14:45:06 

Priority: Normal 

Type: Note 
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<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/1O) 
<Robert.Kadlec@hhs.gov>; HHS Secretary (HHS/IOS) <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 Hl/H2 blockers In COVID-19 

External 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."' <M arikPE@EVMS.EDU>. "Ricke, Dan·ell - 0449 - MJTLL" 
<darrcll.ricke@ll.mit.edu>. Robert Malone <!, h it~\ r,,v inu arumugham 
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<vaccine.safety@aol.com>, "Sestjli, Piero" <piero.sestili@uniurb.it>. "def2004@cumc.coiumbia.edu" 
<def2004@cumc.colurnbia.edu>. "jconigliaro@northwell.edu" <jconigliaro@northwel.l.e<l.u> . 
"ddrn l @cumc.columbia.edu" <ddml@cumc.colurnbia.edu>, "ag3 786@cumc.columbia.edu" 
<ag3786@C11mc.columbia.edu>, ''mo2 l 30@cumc.columbia.edu" <mo2130@cumc.columbia.edu>, 
"jl l 333@cumc.columbia.edu" <jl I 333@cumc.columbia.eJu>, "Tuveson, David" <dtuveson@cshl.edu>_ 
"zj7@cumc.columbia.edu" <:z,j7@cumc.columbia.edu>, '1wt62@cumc.columbia.edu" 
<wt62@cumc.columbia.edu>, "clwl l @cumc.columbia.edu" <dwl t@cumc.columbia.edu:>, 
"tcw2 l@cumc.co]umbi.a.edu" <tcw21@cum.c.columbia.edu>, "kjtracey@northwell.edu" 
<kjtracey@northwell.edu>_. "mvcallahim@mgh.harvard.edu" < rnvcallahan@mgh.harvarcl.edu>, 
"ja660@cumc.colurnbia.edu" <ja660@cu111c.columbia.edu>, "Janowitz:, Tobias" <janowitz@cshl.edu>. 
"djp65@ca.m.ac.uk" <djp65@cam.ac.uk>, "yongfeng@etnail.unc.edu" <yongfeng@email.unc.edu>, 
"xphuang@unc.edu" < xphuang@unc.edu>, "kris.white@mssm.edu" <kris.white@mssm.edu>. 
"elena.moreuodelolmo@mssm.edu" <eleoa.morenodeJoJmo@mssm.edu>, 
"Assa(_Alon@hms.harvard.edu" <Assaf_A1on@hrns .harvard.edu> , ''Andrew_ Kruse@hms.harvard.edu'1 

<Andre,v_ Kruse@hms.harvard.edu>, "anthony. m ittermaier@mcgi11.cai, 

<anthony.mittcrmaicr@mcgill.ca>, ''Juliannc.Hall@quinnipiac.edu" <Juliannc.l-lall@:quinnipiac.edu>_ 
"Robert.Bona@quinnipiac.edu" <Robett.Bona@quinnipiac.edu>, "h.clark@ucl.ac.uk" 
<b.clark@ucl.ac.uk>, "bryan_rotb@med.unc.edu" <bryan J Otb@med.1mc.edu>, 
''Victor..Francone@quinnipiac.edu" <Victor.Fraucone@quinnjpiac.edu>, 
"Norbert.Herzog@quinnipiac.edu'i <Norbert.Herzog@quinnipiac.edu> , "Maurice.Fremont­
Smith@guinnipiac.edu" <Maurice.Fremont-Smith@quinnipiac.edu>. "Commins, Scott P" 
<scomrnins@cmail.unc.edu>, Lawrence Steinman <steiny@stanford.edu>, "ngkounis@otcnct.gr'' 
<ngkmmis@otenet.gr>, "Matzinger, Polly" < pcm@helix.nih.gov>. "pconti@unich.it" <pconti@unich.it>. 
"Kadlec . .Robert (OS/ASPR/1O)" <Robert.Kadlec@hhs.gov>, "HHS Secretary (HHS/lOS)" 
<secretary@hhs.gov>, Christine Laine <claine@acponli.11e.org>, ''fgodlee@brnj.com'' 
<(godlee@bmj.com>, "howard.bauchner@jamanetwork.org" <howard.bauchner@jamanetwork.org>, 
"ric hard.ho1ion@lancet.com" <richard.horton@lancet.com>, "ernbin@hspb .harvard .edu" 
<erubin@hsph.harvard.edu> 
Subject: RE: Use mast cell stabilizers, histamine HI /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 Countc1measurc 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. 2020 I 
Office: 202-260-0899 
Mobile:~l(b~)(~6~) --~ 
Fax: 202-205-0873 
email: Gary.Di sbrow@H HS .gov<ma iito: Gary. Disbruw@H HS.gov> 
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From: Marik, Paul E. <MarikPE@EVMS.EDU> 
Sent: Wednesday, July 8, 2020 8:40 AM 
To: Ricke, Darrell - 0449 - MIT.LL<darrell.ricke@U.mit.edu>; Robert Malone 
<li h \J~, I>;vinu arumugham <vaccine.safety@aol.com>; Sestili, Piero 
<piero.sesti1i@uniurb.it>; det2004@curnc ,co1umbia.edu; jconigliaro@northwell.edu; 
ddrn l@cumc.columbia.edu; ag3786@cumc.coJumbia.edu; mo2130@cumc.columbia.edu; 
jl I333@cumc.columbia.edu; dtuveson@ cshl.edu; zj7@cumc.columbia.edu; wt62@cumc.columbia.edu; 
dwll@cumc.coll1mbia.edu; tcw2l @cumc.columbia.edu; kjtracey@nortbwdl.edu; 
mvca llahan@mgh.harvard.edu ; ja660@cumc.columbia.edu; ja11owit2@cshl.edu; djp65@cam.ac. uk; 
yongfeng@email.unc.edu; xphuang@unc.edu; kris.white@mssm.edu: elena.morenodelolmo@mssm.edu; 
Assaf_Alon@hms.haTVard.edu; Andrew_Kruse@hms.harvard.edu; a11thony.mittem1aier@mcgill.ca; 
Julia11ne.Hall@qt1innipiac.edu; Robcrt.Bona@quinnipiac.edu; h.clark@ucl.ac.uk; 
bryan_roth@rned.unc.edu; Victor.Francone@quinnipiac.edu; Norbert.Herzog@quirmipiac.edu; 
Maurice.frem.ont-Smjtb@quionipiac.edu; Comm.ins, Scott P <scornmins@ernail.unc.edu>: Lawrence 
Steinman <stei1Jy@stanford.edu>; ngkounis@otenet.gr; Matzinger, Polly <pcm@helix.nih.gov>; 
pconti@unich.it; Kadlec, Robert (OS/ASPR/1O) <Robe11.Kadlec@hhs.gov>; HHS Secretary (HHS/IOS) 
<secretary@hhs.gov>; Disbrow, Gary (OS/ASPR/BA RDA) <Gary.Disbrow@hhs.gov>; Christine Laine 
<claine@acponline.org>; fgodlee@bmj.com; howard.bal1chner@jamanetwork.org; 
richard.horton@lancet.com: embin@hsph.harvard.edu 
Subject: RE: Use mast cell stabilizers, histamine Hl /H2 blockers in COVI.D-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 inactivcs histamine. 

PM 

Paul E. Marik MD, FCCP, FCCMI 
Eastern Virginia Medical School! 
Department of lnlcmal Medic incl 
Chie( Pulmonary and Critical Care Medicine! 
825 Fairfax Ave, .Rm 575, Norfolk~ VA 235071 
• 757.446.89101 7 757.446.5242 1 
• marikpe@evms.edu1<mailto:marikpe@evms.edu%7C>• https://protect2.fireeye.com/url?k=8e836a38-
d2d74 3 l 3-8e83 5b07-0cc4 7 a6d 17 cc-4be8 l d0e7 a0944b2&u=https ://prntect2. fu-eeye.com/url?k~af60a9f4-
f335a024-af6098cb-Occ47a6a52de-
11 162424aad75683&u=http://www.evms.edu/!<https://urldefense.proo:fuoint.corn/v2/url?u=https-
3A protect2.fireeye.com url-3Fk-3D456a8f77-2D193f86a7-2D456abe48-2D0cc47a6a52de-
2D2a48786653d90e0b-26u-3Dhttp-3A www.evms.edu-
257c &d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOmERgJe4bBOtF0CetP9Y&r=6BEXLUmDT 
ROB W3umLOEgX7YxisEG8VjS 1 tJOoxmu lk&m=f IaRuzze9NBCIPdMzJCrb-
e8IgWakoRNvk.--w5IZR bO&s=HsgHWSDc56o6HYznVALb7C88k0O98NgiCJOKeGARaXo&e=> 
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Teaching. Discovering. Caring. 

From: Ricke, Darrell - 0449 - MITLL <darrell.rickc@ll.mit.edu<mailto:darrcll.rickc@ll.mit.cdu>> 
Sent: Wednesday. July 8, 2020 8:27 AM 
To: Robert Malone 4ih)(6\ t<mailtot, ...1,i::: , 

0 
!>>; vinu arnmugham 

<vaccine.safety@aol.com<mailto:vaccine.safety@aoLcom>>; Sestili, Piero 
<piero.sesti1i@uniurb.it<mailto:piero.sestili@uniurb.it>>; 
det2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edtt>; 
jconigliaro@northwell.edu<mailto:jconigliaro@northwell.edu>; 
ddm l @cumc.columbia.edu<mailto:<ld111l @cumc.columbia.edu>; 
ag3786@cumc.columbia.edu<mailto:ag3786@cumc.columbia.edu>; 
mo2130@cumc.columbia.edu<:mailto:mo2130@cumc.columbia.edtt>: 
jl I333@cumc.columbia.edu<mailto:j) 1333@cumc.columbia.edu>; 
d1uveson@cshl.edu<mailto:dtuvcson@csW.edu>; 
zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>; 
wt62@cumc.columbia.edu<mailto:wt62@cumc.col11111bia.edu>; 
dwl 1@cumc.columbia.edu<mailto:dwl l @cumc.columbia.edu>; 
tcw2 l @cumc.columbia.edu<rnailto:tcw21 @cumc.columbia.edu>; 
kjtracey@northwell .edu<ma iI to :kjtracey@n011hwel I.edu>; 
mvcallahan@mgh.harvard.edu< maillo:mvcallahan@mgh.harvard.cdn>; 
ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>; 
janowitz@cshLedu<mailto:janowitz@csbJ.edu>; djp65@cam.ac.uk<ma i1to:d jp65@cam.ac.uk>; 
yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>; 
xplrnang@unc.edu<mailto:xphuang@unc.edu>; kris.white@mssm.edu<mailto:kris.wbite@mssm.edu>; 
elena.morenodelolmo@mssm.edu<mailto:elena.rnorenodelolrno@mssrn.edu>; 
Assaf_A lon@h ms .harvard. edu<mai I to :Assaf_ Alon@hms. harv ard.edu>; 
Andrew_Kmse@hms.harvard.edu<mailto:Andrew _Kruse@hms.harvard.edu>; 
anthony .mjttermaier@mcgil I .ca<mailto:antbony.mjttermaier@mcgil I .ca>; 
Julianne.Hall@quinnipiac.edu<mailto:Julianne.Hall@quiun.ipiac.edu> ; 
Robert.Bona@quinnipiac.edu<mailto~Robert.Bona@quinnipiac.edu>; 
h.clark@ucl.ac.uk<mailto:h.clark@ucl.ac.uk>; 
hryan _roth@med.unc.edu<mailto:bryan_roth@med.unc.edu>; 
Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>; 
Norbert.Herzog@q u innip.iac .edu<maiIto: N orbe.rl.Herzog@quinni.pi ac .edu>: Maurice.f remon.t-
Smi th@qu innipiac.edu<mai l to: Maurice. Fremont-S mith@qu.inni.piac. edu>; Marik, Paul E. 
<MarikPE@EVMS.EDU<mailto:MarikPE@EVMS.EDU>>; Commins, Scott P 
<scommins@cmail.unc.edu<mailto:scommins@cmail.unc.cdu>>; Lawrence Steinman 
<steiny@stanford.edu<mailto:steiny@stanford.edu>>; 
ngkounis@otenet.gr<maiJto:ngkounis@otenet.gr>; Matzinger, Polly 
<pcm@helix.nih.gov<mailto:pcm@hel.i.x.nih.gov> >; pconti@unich.it<mailto:pconti(a),un.ich.it>; 
Robert~Kadlec@hhs.gov<mailto:Robert.Kadlec@bbs.gov>; 
Secretary@HHS.gov<mail to: Secretruy@HHS.gov>; 
Gary.Disbrow@hhs.gov<mailto:Gary.Disbrow@hhs.gov>; Christine Laint! 
<claine@acponline.org<mailto:claine@acponline.org>>; fgodlee@bmj.com<mailto:faodlee@bmj.eom>; 
howard.bauchner@jamanetwork.org<mailto:howard.bauclrneT@jamanetwork..org>; 
richard. horton@lancet.com<mai l to :richard.horton@lancet. con:1>; 
erubi n@hsph. harvar<l.e<lu<mailto:erubin@hsph. harvard .edu> 
Subject: Re: Use mast cell stabilizers, histamine HI /1-12 blockers in COVTD-19 
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All. 

The following preprint on Kawasaki Disease and Multisystem ln'flammatory Syndrome in Children: An 
Antibody-Induced Mast Cell Activation Hypothesis is posted here: https://www.ll.mit.edu/r­
d/publications/kawasaki-disease. and-multisystcm-inflammatory-syndrome-chi ldren-antibody­
induced<https://urldefense.proofpoint.com/v2/url?u=https-3A www.ll .rnit.edu r-
2Dd publications kawasak.i-2 Ddisease-2 Dand-2Dmultisystem-2Din:flammatory-2Dsyndrome-
2Dchi ldren-2Dantibod y-
2D i nduced&d= DwMG aQ&c=m kpgQs82Xa CKl wNV8b32 d mV Om E RgJ e4bBOtF0CetP9Y&r=68 EX LU 
mDIROBW3umLOEgX7YxisEG8VjS l tJ0oxmu lk&m=f IaRuzze9NBC1PdMzJCrb­
e8IgWakoRNvkw51ZR bQ&s=u3v4W6gCXVmTOPlezDmD L9wfr79xipLeHDgnM20g 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 effor1·s. 

Sincerely, 

Darrell 

Dimell 0. Ricke, Ph.D. 
Group 49 Biological and Chemical Technologies 
Lincoln Laboratory, Massachusetts Institute ofTcdmology 
244 Wood Street 
Lexington. MA 0242 l-6426 

Phone: 781-981 -8323 (voice messages only) 
Work ccll:!(h \(f>) I 
E-mail: Danell.Ricke@ll.mit.edu<mailto:Darrell.Ricke@ll.mit.edu> 

From: Robe11 Malone 1'h',t:: \ l<mailtolrh\(o\ ~> 
Date: Tuesday. July 7, 2020 at 6: 12 PM 
To: vinu arumugham <vaccine.satety@aol.com<mailto:vaccine.safety@aol .com>> 
Cc: ''Sestili, Pi.ero" <p.ie.ro.sesti.li@uniurb.it<mailto:picro.sestil.i@un.iurb.it>>. 
"def2004@cumc.columbia.edu<mailto:def2004@cumc.columbia.edu>'' 
<def2004@cumc.columbia.edu<mai lto:def2004@cumc.columbia.edu>>, 
"jconigliaro@northwel l.cclu<mail to:jconigl iaro@northwell.edu>" 
<jconigliaro@northwcll.edu<mailto:jconigliaro@northwel l.edu>>. 
"ddm l @cumc.columbi_a.edu<maiJto:ddml@cumc.columbia.edu>" 
<ddm l@cumc.columbia.edu<mailto:ddrn l@cumc.columbia.edu>>. 
"ag3786@curnc.columbia.edu<mailto:ag3786@cumc.columbia.edu>" 
<ag3786@cumc.columbia.edu<mailto:ag3786@curnc.columbia.edu>>, 
"mo2130@cmnc.columbia.edu<mailto:mo2l 30@cumc.columbia.edu>" 
<rno2130@cumc.columbia.edu<mailto: 11102·1 30@cumc.columbia.edu>>, 
"jl l333@cumc.columbia.edu<mailto:jl1333@cumc.columbia.edu>" 
<jll333@cumc.colurnbia.edu<mailto:jl1333@cumc.columbia.edu>>, 
"dtuveson@cshl.edu<mailto;dtuveson@cshl.edu>'' <dtuveson@cshl.edu<mailto:dtuveson@cshl.edu>>, 
"zj7@cumc.columbia.edu<mailto::zj7@cumc.columbia.cdu>" 
<zj7@cumc.columbia.edu<mailto:zj7@cumc.columbia.edu>>, 
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"wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>" 
<wt62@cumc.columbia.edu<mailto:wt62@cumc.columbia.edu>>, 
"dwl l@cumc.columbia.edu<mailto:dwl l @cumc.columbia.edu> " 
<dwl l @cumc.columbia.edu<mailto: dwll@cumc.coJumbia.edu> >, 
"tcw2 l@cumc.columbia.edu<mailto:tcw2 l @cumc.columbia.cdu>" 
< tcw2 \@cumc.columbia.edu<mailto:tcw21 @cumc.columbia.edu>>. 
"kj tracey@northwell.edu <mai Ito: kjtracey@northwell.edu>" 
<kjtracey@northwell.edu<mailto:kjtracey@northwell.edu>>, 
"m veal lahan@mgh.harvard.edu<mai Ito: nwcal lahan@mgh. harva rd.edu>" 
<mvcallahan@mgh.harvard.edu<mailto:mvcallahan@rngh.harvard.edu>>, 
"ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>" 
<ja660@cumc.columbia.edu<mailto:ja660@cumc.columbia.edu>>, 
"janowitz@cshl.edu<mai Ito :janowi tz@cshl.edu>" <janowitz@csbl.edu<mai lto :janowitz@csW.edu> >, 
"djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>" <djp65@cam.ac.uk<mailto:djp65@cam.ac.uk>>, 
"Ricke, Darrell - 0449 - MITLL" <darrell.ricke@ll.mit.edu<mailto:darrell.ricke@ll.mit.edu>>, 
"yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>" 
< yongfeng@email.unc.edu<mailto:yongfeng@email.unc.edu>>, 
"xphuang@unc.edu<mailto:xphuang@unc.cdu>" <xpbuang@unc.edu<mailto:xpbuang@unc.edu>>. 
"kris.white@mssm.edu<mailto:kris.white@mssm.edu>'' 
<kris. white@mssm.edu<mailto:kris. whi te@mssm.edu>>, 
"e lena.morenodelo lmo@mssm.edu <mailto :e lena.morenodelo lmo@mssm.edu>" 
<e lena.morenodelolmo@mssm.edu<mail to: clena.morenodclolmo@mssm.edu> >, 
"Assaf_ Alon@hms.harvard.edu<mai lto:Assaf_ A lon@hms.harvard.edu>" 
<Assa(_Alon@hms.harvard.edu<mailto :Assaf_ A lon@hms. harvard .edu>>, 
"Andrew_Kruse@hms.harvard.edu<mailto:Andrew_K.ruse@hms.harvard.edu>" 
<Andrew_ Kruse@hms.harvard.edu<mailto:Andrew _ Kruse@hms.harvard.edu>>, 
"anthony.mittermaier@mcgill.ca<mailto:anthony.mittermaier@mcgill.ca>" 
<anthony. mittermaier@mcgill .ca<mai Ito: anthony .mittermaier@mcgilI .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<mai Ito:bryan_ roth@med.unc.edu> >, 
"Victor.Francone@quinnipiac.edu<mailto:Victor.Francone@quinnipiac.edu>" 
<Victor. Francone@quinnipiac.edu <mailto:Victor.Francone@qu inni piac. edu> > , 
"Norbert.Herzog@quinnipiac.edu<mailto:Norbert.Herzog@quinnipiac.edu>" 
<Norbert.Herzog@quinnipiac.edu<mailto:Norbcrt.Herzog@quinnipiac.edu>>, "Maurice.Fremont-
Smi th@quinnipiac.edu<mai Ito: Maurice.Fremont-Sm ith@qui nni pi ac. edu>" <Maurice. Fremont­
Smith@quinnipiac.edu<mai lto :Maurice.Fremont-Smitb@quinnipi ac. edu> >, 
"marikpe@evms.edu<mailto:marikpe@evms.edu>'' <marikpe@evms.edu<mailto:marikpe@evms.edu>>, 
"Commins, Scott P" <scommins@email.unc.edu<mailto:scom111ins@e111ail.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" 
<pcm@helix.nib.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>" 
<Robcrt.Kadlec@hhs.gov<mailto:Robert.Kadlec@hhs.gov>>. 
"Secretary@HHS.gov<mailto:Secretary@HHS.gov>" 
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<Secretary@hhs.gov<mai I to: Secretary@hhs.gov> >, 
"Gary.Djsbrnw@hhs.gov<mailto:Gary.Disbrow@hhs.gov> '' 
<Gary. Disbrow@hhs.gov<mai Ito: Gary.Disbrow@hhs.gov> >, Christine Laine 
<claine@acponhne.org<rnailto:claine@acponline.org>>, 
"fgodlee@bmj.com<mailto: fgod lec@bmj.com>" <fgodlce@bmj.com<mailto:fgodlec@bmj .com>>. 
"howard.bauchner@jamanetwork.org<mailto:howard.bauchner@jamanetwork.org> " 
<boward.baucbner@jamanetwork.org<mailto:howard.bauchner@jamauetwork.org>>, 
"richard.borton@lancet.com<mailto:richard.ho1ion@lance1..com>" 
<richard.ho11on@lancet.com<mai.lto:richard.horton@lancet.com>>. 
"erubin@bsph.barvard.edu<mailto:erubin@hspb.barvard.cdu>" 
<erubin@hsph.harvard.edu<mailto:erubin@hsph.harvard.edu>> 
Subject: Re: Use mast cell stabilizers, histamine HI /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. SestiJ.i, 

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<https://urldefense.proofpoint.com/v2/url?u=https-
3A academic.oup.com cid article doi l 0.1093 cid ciaa939 5867798&d=DwMGaO&c=mkpgOs82X 
aCKlw NV8b32dm YOmERqJe4bBOff0CetP9Y &r=6BEXLUmDIROB W3umLOEgX7YxisEG8V jS I tJ0 
oxmu lk&m=f IaRuzze9NBCIPdMzJCrb-e81gWakoRNvkw5IZR bO&s=MYgdONPADt-
JwlncB l Yw5AnbwEguKELl Oxinmbextcw&e=>?) requesting that authorities rapidly consider and 
promote the clinical exploitation ofmedications that address inappropriate mast cell activation and the 
resulting immune cascade in COVTD-19 (these include mast cell stabilizers, histamine HI /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. 1fwe. do not act now, hundreds of thousands more lives will be lost. 

Many authors have described the mechanism and role ofmast cell dysregulation in severe COVTD-19: 

Repositioniug Chromones for Early Anti-inflammatory Treatment ofCOVID-19 

https://doi .org/ I 0 .33 89/fphar.2020.00854<https://urldefense. proofpoint.com/v2/u rl ?u=https-
3A doi.org I 0.3389 fphar.2020.00854&d=DwMGaO&c=mkpgOs82XaCKJwNV8b32dm VOmERqJe4 
bBOtF0CetP9Y &1=6BEXLUmDIROBW3umLOEgX7YxisEG8VjS1 U0oxmu fk&m=f laRuzze9NBClP 
dMz.JCrb-e81gWakoRNvkw5IZR bO&s=­
HCk5bOfdRS0Cbp9gF3MGwTF □d5dzkmMccHmEZPfzRw&e=> 

COVlD-19: Famotidine, Histamine, Mast Cells, and Mechanisms 
https://www.rcsearchsquare.com/article/rs-30934/v2<https://urldcfense.proofpoint.com/v2/url?u=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=DwMGaO&c=mkpgOs82XaCKJwNV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXL 
lJmDfROBW3umLOEgX7YxisEG8VjSl tJOoxmu Lk&m=f IaRuzze9NBCIPdMzJCrb­
e8lgWakoRNvkw5IZR bO&s=j68Y6W2t8A2NNC51JjGlzj9rlbVLzffiv Xco53SNFVg&e=> 

Mast Cells Contribute to Coronavirus-Induced Inflammation: New Anti-Inflammatory Strategy 
https://pubmed.ncbi. n Im. nih.gov/320 13 309/<bttps ://urldefense.proofpoi nt.com/v2/url ?u=https-
3 A pubmed.ncbi.nlm.njb.gov 32013309 &d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOmERgJ 
e4bBOtF0CetP9Y&r=6BEXLUmDIROBW3umLOEgX7Yx.isEG8V jSltJ0oxmu lk&m=f laRuzze9NBC 
[PdMzJCrb-e8 lgWakoRNvkw5IZR bO&s=6 trPnBT2Xre YZjRCzTs4p42rSLc I Gk-
7AHl qMDoPMo&e=> 

Immunological mechanisms explaining the role of IgE, mast cells, histamine, elevating ferritin, IL-6, D­
diruer, VEGF levels in COVID-19 and dengue, potential treatments such as mast ceJI stabilizers, 
antihistamines, Vitamin C, hydroxychloroquine, iverrnectin and azithromycin 
h ttps://do i .org/10.5 2 81 /zenodo.37 4 8303<https ://urldefense.proofpoint.com/v2/url?u=https-
3 A doi.org I 0.5281 zenodo.3748303&d=DwMGaO&c=mkpgOs82XaCKiwNV8b32dm VOmERqJe4b 
BOtF0CetP9Y &r=6BEXLUmD1ROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f laRuzze9NBCIPd 
MzJCrb-e81gWakoRNvkw5IZR bO&s=wq82Sv ttg4saUptNx275-fC4xfxjbOMZEft7VfTZ8E&e=> 

As 1wrote in my comment posted in the Annals of Internal Medicine, 

(J nderstanding mechanisms is better than demanding clinical trials in the middle ofa pandemic 

Please see comments section: 

https://protect2.fireeve.com/url?k=d912276e-85460e45-d912 1651-0cc47a6d I 7cc-
e09445ddb 7 ab6597 &u=bttps:/ /protect2.:fireeyc.com/url'?k=e 18ec594-bddbcc44-e 18ef4ab-0cc4 7 a6a52de-
44d3aa827e434ccc&u=https://annals.org/aim/fullarticle/2764199/use-hydroxychloroguine-chloroguine­
duri n g-covi d-19-pande m ic-w hat-eve1y-cIi n i c ia n<h ttps://url defense. proo tbo in t.com/v2/url?u=https-
3 A protect2.fireeve.com url-3Fk-3Deb474efl-2Db7 12472 l -2Deb477fce-2D0cc47a6a52de-
2Dcf07498f.50d73e08-26u-3Dhttps-3A annals.org aim fu llarticle 2764199 use-
2Dhydroxych loroqui ne-2Dch1oroquine-2Dduring-2 Dcovid-2O19-2Dpandem ic-2Dwhat-2Devery-
2Dclinician&d=DwMGaO&c=mkpgOs82XaCKfwNV8b32dm YOmERqJe4bBOtF0CetP9Y &1= 6B EXLU 
mDIROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f laRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5 IZR bO&s=DYt7c7-R65Cpzq8v4RXbAa3dIJPBm2\uohhZmMlnqec&e=> 

Please respond ifyou 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: 
DearVinu, 

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

Here is the DOI ofmy article 
bttps:/ / doi .org/10 .3 3 89/fphar.2020. 00854<brtps: //urldefeose.proofpoint.com/v2/url?u=b ttps-
3A doi.org 10.3389 fphar.?020.00854&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOmERgJe4 
bBOtF0CetP9Y &t=6BEXLUmDTROBW3umLQEgX7YxisEG8VfS ItJOoxmu lk&m=f JaRuzze9NBCfP 
dMzJCrb-e8IgWakoRNvkw5IZR bO&s=­
HCk5bQfdRS0Cbp9gF3MGwTFnd5dzkmMccHmEZPfzRw&e=> 

Please, ifyou tb_i_nk 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, Jtaly 

II giomo mar 7 lug 2020 alle 02:46 vinu arumugham 
<v ace inc .safety@ao I.com<mailto:vace ine.safety@aol.com>>ha scri tto: 

www.bmj.com/content/368/bmj.rn 1252/rr-l<bttps://urldefense.proofpoiut.com/v2/url?u=bttp-
3A www.bmj.com content 368 bmj .ml 252 rr-
2D I&d=DwMGaQ&c=mkpgOs82XaCKiwNV8b32dm VOm ERgJe4bBOtF0CetP9Y &t=6BEXLUmD fR 
OBW3umLOEgX7YxisEG8VjS ltJ0oxmu lk&m=f IaRuzze9NBCIPdMzJCrb-
e81gWakoRN vkw5IZR bO&s= EGOliAD gufMBM4NxwJEa Y dnoRoc8WDW u7CT21Jdg48&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@ao1.com><mai]to :vnccine. safety@aol .com> 

To: 

nchoueit@montefiore.org<mailto:nchoueit@montefiore.org><nchoueit@montetiore.org><mailto:nchoue 
it@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-pg23.it> <ufficiostampa@asst­
pg23.it><mailto:ufficiostampa@asst-pg23.it>, 
ldantiga@hpg23.it<mai Ito: ldantiga@hpg23.it><ldantiga@hpg23. it><mailto:ldantiga@hpg23. it>, 
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letters@nytimes.com<mai Ito: letters@nytimes.com> 
<letters@nytimcs.com><mailto:letters@nytimcs.com>, 
nyt11ews@nyti.mes.com<mailto:nytnews@nytimes .com><nytnews@aytimes.com><mailto:nytnews(tyoyti 
mes.com>, 
inytlctters@nytimes.com<mailto:inytlcttcrs@nytimes.com><inytlcttcrs@nytimcs.com><mailto:inytlctter 
s@nytimes.com>, 
editorial@nytimes.com<mailto:editorial@nytimes.com><editorial@nyti.mes.com><mailto:editorial@nyti 
mes.com>, 
con-ections@nytimes.com<mailto:coJTections@nytimes.com><con-ections@nytimes.com><mailto:correc 
tions@nytimes.com>, books@nytimes.com<maflto:books@nytimes.com> 
<books@nytimes.com><mailto:books@nytimes.com>, 
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Kawasaki disease (KO) and COVTD-19 are iatrogenic diseases; Try mast cell stabilizers, Hl/1-12 blockers. 

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

ht1ps://rwitter.com/ Arnmugham Vinu/status/ 1259659 I 690464 7 4 7 53?s=20<https://urldefense.proofpoint.c 
om/v2/url?u=bttps-3A twitter.com Arumugham Vinu status 12596591690464 74753-3Fs-
3D20&d=DwMGaO&c=mkpgOs82XaCKf wNV8b32dm VOmERgJe4bBOtF0CetP9Y &1=6BEXLU mDIR 
OBW3umLOEgX7YxisEG8VjSl tJ0oxmu lk&m=f laRuzze9NBCrPdMzJCrb-
e8lgWakoRNvkw5lZR bQ&s=pnGu5AyahOEN7R2OO5ZswzoWK8DdK5VPJFPlfo1gTLUo&e=> 

One can also expect peripheral blood eosinoph.ilia. 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
Co V-2, inst~ad ofjust an antiviral response. Consider IgE/lgG4 responses against heat shock proteins. 

Immunological mechanisms explaining the role of lgE, mast cells, histamine, elevating ferritin , TL-6. D­
Jimer, VEGF levels in COVID-19 and dengue, potential treatments such as mast cell stabilizers, 
antihistamines, Vitamin C, hydroxychloroquine, ivermectin and azithromycin 

https:/ /doi .org/1 0.5281/zenodo.37 48303<https:/ /urlderense. proofpoi nt.com/v2/url?u=ht1ps-
3 A doi.org 10.5281 zenodo.3748303&d=DwMGaO&c=mkpgOs82XaCKJwNV8b32dmVOmERgJe4b 
BOtf0CetP9Y &r=6BEXLUmDffiOBW3umLOEgX7Yx.isEG8VjS ltf0oxmu lk&m=f laRuzze9NBClPd 
MzJCrb-e8lgWakoRNvkw5IZR bO&s=wg82Sv ttg4saUpfNx275-tt'4xfxjhQMZEft7VtTZ8E&e=> 

As I have been predicting for 3+ months, there is now evidence that Famotidine (antihistamine, H2-
blocker) helps in COVID-1 9. 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 I <https://urldefense.proofpoint.com/v2/ 
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url?u=httos-
3A www.medrxiv.org content 10.1 101 2020.05.0l.20086694v1&d=DwMGaO&c=mkpgOs82XaCK[ 
wNV8b32dm VOmERgJe4bBOtF0CetP9Y &1=6BEXLUmD lROBW3umLOEgX7Y xisEG8VjS 1 tJOoxmu 

lk&m=f IaRuzze9NBCJPdMzJCrb-
e81gWakoRNvkw5lZR bO&s=SdocnmvkWuC9GxFjSeluKdp2X3478rCTePpVHDAdRX0&e=> 

Root cause of COVfD-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 ofsloppy experiments 

bttps://doi.org/ l0.5281/zenodo.3766462<https://urldefense.proofpoint.com/v2/url?u=https-
3A doi .org 10.5281 zenodo.3 766462&d=DwMGaO&c=mkpgOs82XaCKI wNV8b32dm VOmERgJe4b 
BOtF0CetP9Y&1= 6BEXLUmDIROBW3umLQEgX7YxisEG8VjSl tJ0oxmu lk&m=f IaRuzze9NBCIPd 
MzJCrb-e8lgWakoRNvkw51ZR bO&s=cj8LcUAnK.9z6xldvx K67Av3BgybJKis7cXjWS6teUO&e=> 

My comment posted in the Annals oflnternal Medicine: 

Please see comments section: 

ht1ps://protect2.flreeye.com/url?k=tobd2ce6-ace905cd-fObdldd9-0cc47a6dl7cc­
ab8bbbd8e2144f8c&u=https://protect2.fLreeye.com/url?k=89b04da4-d5e54474-89b07c9b-0cc47a6a52de-
0d3acbf23 I 6abtbb&u=https://annals.org/ai rn/ fu\lartick/27641 99/use-hydroxych lorogu ine-chlorogu ine­
during-covid-19-pandcmic-what-eve1y-clinjcian<https://urldefense.proofpoint.com/v2/url?u=https-
3A protect2.fireeye.com ur!-3Fk-3Del 8flfc2-2Dbddal612-2De l 8f2efd-2D0cc4 7a6a52de-
2Dd03b63fJad8596bf-26u-3Dhttps-3A annals.org aim ful larticle 2764199 use-
2Dbydroxych loroquine-2Dchloroquine-2Ddming-2Dcovid-2D l 9-2Dpandem ic-2Dwhat-2Devery-
2Dclinician&d=DwM GaO&c=mkpgQs82XaCKl wNV8b32dm V OmERgJ e4bBOtF0CetP9Y &r=6BEXLU 
mDfROBW3umLQEgX7YxisEG8VjS I tJ0oxmu lk&m=f laRuzze9NBC1PdMzJCrb­
e8IgWakoRNvkw5IZR bQ&s=OrwjMp!MCw-gYAwRoZoBxzxJFD fdGJmefJnVOFKD99A&e=> 

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

Hydroxychloroquine and azithromycin use in COVlD- I 9 have been dismissed as "unproven" or 
"anecdotal", by the medical establishment. But the benefit ofventilators in COVJD-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/2020/04/02/826 I 052 78/venti lators-are-no-panacea-for-
criti cally-iJ 1-covid- l 9-patients<bttps :/ /urldefense. proofpoint.com/v2/url?u=https-
3 A www.npr.org sections health-2Dshots 2020 04 02 826105278 ventilators-2Dare-2Dno-
2Doanacea-2Dfor-2 Dcritically-2Dill-2Dcovid-2D l 9-
2Dpatients&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dm VOmERgJe4bBOtF0CetP9Y &r=6BEXLU 
mDLROBW3wnLOEgX7YxisEG8VjSlU0oxmu lkS..,m=f laRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5IZR bQ&s=ns rDtrg5qlsozVBGVytFAeePW4EpuKhWO1 UUB8HYMM&e=> 

Ru1111ing protein sequence analysis with the SARS-Co V-2, MERS, SARS viruses, there is a strong 
similarity to a pig spike protein ( coronavirus infected pig). Accession number QGV 12786 vs. 
QHD43416. I for SARS-CoV-2. 
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Si.nee vaccines contain porcine proteins derived from pigs infected with any □umber ofdiseases, one 
could develop IgE mediated sensitization to coronavirus spike proteins. We have entire, viable porcine 
circoviruses in the rotavirus vaccines, for example. 
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-tabJe-
2.pdf<https://urldefense.proofpoint.com/v2/url?u=https-
3A www.cdc.gov vaccines pubs pinkbook downloads appendices b excipient-2Dtable-
2D2.pdf&d=DwMGaO&c=mkpgOs82XaCKiwNV8b32dm VOmERgJ e4bBOtF0CetP9Y &r=6BEXLU 111 

DIROBW3um.LOEgX7Y xisEG8 VjS l tJ0oxmu lk&m=f laRuzze9NBGIPdMzJCrb-
e8fa:WakoR Nvkw5 IZR bO&s=TFHoxlB57zLMFMv8B I cU3L 7N-aeSGinUothbCDoARbO&e=> 

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 
https://www.bmj.com/content/360/bmj .k 1378/rr- I 5<https://urldefense.proofpoint.com/v2/url?u=https-
3 A www.bmj.com content 360 bmj .kl 378 tT-

2Dl 5&d=DwMGaO&c=mkpgOs82XaCKJwNV8b32dmVOmERqJe4bBOtF0CetP9Y&r=6BEXLUmDIR 
OBW3umLOEgX7YxisEG8YjS1 tJOoxmu lk&m=f laRuzze9NBCIPdMzJCrb-
e8Ig WakoRNvkw5 IZR bO&s= PgG9dx WbyXeGbCJaAK.e6p5ci UcZ'vVGi4XAgTsBmA0JHo&e=> 

There have been reports that elevated forritin and IL-6 levels are predictors of fatality in COVJD-19. 
bttps://www.tbelaucet.com/ journals/lancet/article/PJISO 140-67 36(20)30628-
0/fulltext<https://urldefense.proofpoint.com/v2/url?u=https-
3A www.thelancet.com journals lancet article PIIS0 140-2D6736-2820-2930628-
2D0 fulltext&d=DwMGaO&c=mkpgOs82XaCK1wNV8b32dmVOmERqJe4bBOtF0CetP9Y &r=6BEXL 
UmDIROBW3um LOEgX7Y xisEG8VjS 1 tl0oxmu lk&m=f laRuzze9NBCIPdMzJCrb­
e81gWakoRNvkw5lZR bO&s=gz0bFEmcdkWmTZY2GeYiOs67uaKO3FBnKCwwBhxKwwM&e=> 

There is an increase in mast cell density during infections: 
https:/ /www.ncbi.nl m.n ih .gov/pmc/artic Jes/PM C44 3 507 1 /<bttps ://urldefense. proofpoint.com/v2/url?u=htt 

~ 
3A www.ncbi.nlm.nih.gov pmc articles PMC443507 I &d=DwMGaO&c=mkpgOs82XaCKJwNV8b3 
2dmVOmERgJe4bBOtF0CetP9Y&r=6BEXLUmDlROBW3umLQEgX7YxisEG8VjS I t.J0oxmu lk&m=f 

laRuzze9NBCIPdMzJ Crb-e8 IgWakoRN v kwSIZR bO&s=foFR9xaEo90-
sEb0eDhAMxtzrEz T3L6il6 7wkpOjEw&e=> 

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 FceRI­
mediated Activation 
https://protect2.fireeye.com/url?k=af0a3a8a-f35el 3a1-afDa0bb5-0cc4 7a6d I 7cc-
9I215676bc8afd01&u=bttps://protect2.fireeyc.com/url?k=a8f577 aa-f4a07e7a-a8 f54695-0cc4 7a6a52de-
0c20b4f854efc630&u=https ://www.jacionline.org/aiticle/S009 l -67 49( 1 7)32622-
2/ful ltext<https:/ /urldefense.proofpoint.com/v2/url?u=https-3 A protect 2. fi reeve.com url-3 Fk-
3Dd I 7dcl el-2D8d28c831-2Ddl 7dfDde-2D0cc47a6a52de-2D24d8d9d7adeedda7-26u-3Dhttps-
3A www.jacionline.org article S009 l-2D6749-28 l 7-2932622-
2D2 fhlltext&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32<lmVOmERgJe4bBOtF0CetP9Y &r=6BEXL 
UmDIROBW3umLOEgX7YxisEG8VjS!tJ0oxmu lk&m=f laRuzze9NBCfPdMzJCrb­
e8IgWakoRNvkw5IZR bO&s=oqnmFUhUHaOKPfjgIVB-uzpr2KNXjax w9CXXPY 1-EE&e=> 

www.jacionline.org
https://reeve.com
www.jacionline.org/aiticle/S009
https://protect2.fireeye.com/url?k=af0a3a8a-f35el
www.ncbi.nlm.nih.gov
www.ncbi.nl
www.thelancet.com
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https://www.bmj.com/content/360/bmj
www.cdc.gov
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/b/excipient-tabJe


Histamine promotes release ofIL-6. 

Histamine Promotes the Release oflnterleukin-6 via the HI R/p38 and NF-1<.B Pathways in Nasal 
F ibroblasts 
h ttps:/ /www .ncbi. n Im. n ih.gov/pmc/artic le s/PM C42 149 78/<https:/ /urldefense. proofpo int.com/v2/url?u=htt 

~ 
3A www.ncbi.nlm.nih.gov pmc articles PMC42 l4978 &d=DwMGaO&c=mkpgOs82XaCKlwNV8b3 
2dm VOmERgJe4bBOtF0CetP9Y &r=6 B EXLU mD IROB W3umLOEg)OY xisEG8VjS I tJ0oxmu lk&m=f 
1aRuzze9NBCIPdMzJCrb-e8IgWakoRNvkw5LZR bO&s=wsLUle3V45G Ra2-A-

21 xEpUGFdR6ngbytk5APv67NU&e=> 

Also, neutrophils recruited to the lung during infection can release histamine. 

Neutrophil histamine contributes to inflammation in mycoplasma pneumonia. 
htt_ps://www.ncbi.nlm.nih.gov/pubmed/I 7 I 58962<https://llrldefense .proo fpoint.com/v2/url ?u=h ttps-
3 A www.ncbi.nlm.nih.gov pubmed 17 I 58962&d=DwMGaO&c=mkpgOs82XaCKlwNV8b32dmVOm 
ERgJe4bBOtF0CctP9Y &r=6BEXLUmDIROBW3umLOEgX7YxisEG8VjS ltJ0oxmu lk&m=f laRuzze9 
NBCIPdMzJCrb-e8IgWakoRNvkw51ZR bO&s=WCtztb I O-
3OkjxBbaZJT1VacOFD1ApcJFizGA9brC g&e=> 

The antihistamine effect of Vitamin C IV seems to help. 

Antihistamine effect ofsupplemental ascorbic acid and neutrophil chemotaxis 
https://www.ncbi.nlm.nih.gov/pu.bmed/1578094<https:/ /urldefense.proo fpoint.com/v2/url ?u=bttps-
3 A www.ocbi.nlm.nih.gov pubmed l 578094&d=DwMGaQ&c=mkpgOs82XaCKiwNV8b32dmVOm 
ERgJe4bBOtF0CetP9Y &r=6BEXLUrnDJROBW3umLOEgX7YxisEG8VjS 1 tJOoxmu lk&m=f IaRuzze9 
NBC1PdMzJCrb-e8Ig\VakoRNvkw5IZR bO&s=NGj4Z6fuUBOazJKs-
2yUiZvtQVXSrdsHzzHN3uTqPNY&e=> 

https://protect2.fireeve.com/url?k=8df3fd39-d la7d412-8dtJcc06-0cc47a6d 17cc­
cad96t3ec39c3c65&u=https://www.nutraingredients.com/ Article/2020/03/25/Hospital-turns-to-high­
dose-vitam.in-C-to-fight-coronavirus<htt_ps://urldefense.proofuoint.com/v2/url?u=https-
3A www. nutraingredients.com Article 2020 03 25 Hospital-2Dtums-2Dto-2Dhigh-2Ddose-
2Dvitamin-2DC-2Dto-2Dfight-
2Dcoronavirns&d=DwMGaO&c=mkpgOs82XaCKI w NV8b32dm VOmERgJe4bBOtF0CetP9Y &1= 6BEX 
LUmDIROBW3umLQEgX7YxisEG8VjS 1 tJ0oxmu lk&m=f IaRuzze9NBCI.PdMzJCrb­
e8IgWakoRNvkw5IZR bO&s=IOcZYeRKOPVvenMIHZJXI 5PpN6p25jHzmumO ArPtNE&e=> 

Also, azithromycin reduces histamine induced inflammation. 

The anti-inflammatory effects oferythromycin, clarithromycin, azitbromycin and roxithromycin on 
histamine-induced otitis media with effusioo in guinea pigs. 
https://www.ncbi.nlm.nih.2ov/pubmed/29888693<https://urldefense.proofpoint.com/v2/url'?u=https-
3A www .ncbi.nlm.nih.gov pubmed 29888693&d=DwMGaQ&c=mkpgOs82XaCKlwNV8b32dm VOm 
ERgJe4bBOtF0CetP9Y &r=6BEXLUmDIROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&.m=f IaRuzze9 
NBCIPdMzJCrb-e81.gWakoRNvkw51ZR bO&s=SHet5b swdJ luS2s-O8OvUbkkJc lLTcjM.kTXt­
WxY8o&e=> 

Hydroxychloroquine helps in allergic asthma. 

https://www.ncbi.nlm.nih.2ov/pubmed/29888693<https://urldefense.proofpoint.com/v2/url'?u=https
www.nutraingredients.com
https://cad96t3ec39c3c65&u=https://www.nutraingredients.com
https://protect2.fireeve.com/url?k=8df3fd39-d
www.ocbi.nlm.nih.gov
https://fpoint.com/v2/url
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www.ncbi.nlm.nih.gov
https://fpoint.com/v2/url
https://htt_ps://www.ncbi.nlm.nih.gov/pubmed
www.ncbi.nlm.nih.gov
https://ih.gov/pmc/artic


Hydroxychloroquine improves airflow and lowers circulating IgE levels in subjects with moderate 
symptomatic asthma. 
https :/ / www. ncbi .nlm.nih. gov /pubmed/97 2 3 661 <h ttps :// ur kle fense. proofpoin t.com/v2/ur I ?u=https-
3 A www.ncbi.nlm.njb.gov pubmed 9723661 &d=DwMGaO&c=n1kpgQs82XaCKiwNV8b32dm VOm 
ERqJe4bBOtF0CetP9Y &r=6BEXLUmDfROBW3umLOEgX7YxisEG8VjS I tJOoxmu lk&m=f laRuzze9 
NBCIPdMzJCrb-
e8lgWakoRNvkw51ZR bO&s= 3HS7BagYtpR0FOgGzfNMgyJZtNoPn3WLpHyuhHlexk&e=> 

Hydroxychloroquine and azithromycin as a treatment of COVfD-19: results ofan open-label non­
randomized clinical trial 
https://www.sciencedirect.com/science/atiicle/pii/S0924857920300996<https://urldefense.proofpoint.com 
/v2/url?u=https-
3A www.sciencedirect.com science article pii S0924857920300996&d=DwMGaO&c=mkpgOs82Xa 
CKI w NV8b32dm VOmERqJe4bBOtF0CetP9Y &r=6BEXLVmDIROB W3 umLOEgX7Y xisEG8VjS 1 tJ0o 
xmu lk&m=f laRuzze9NBC1PdMzJCrb-
e8lgWakoRNvkw5 IZR bQ&s,=huP8akSYLDbnDaDUlaGd8L8hJbCrbAmOL0zeL21Ers4&e=> 
https://protect2.fireeye.com/url'?k=a96152d5-f5357bfe-a96 I 63ea-0cc47a6d1 7cc-
d8c9b b 2ecc9c2 2fd&u=https :/ /protect2. fi reeye. com/url ?k=2 ff8f99 5-7 3 adf04 5-2 ff8c 8aa-0cc4 7 a6a5 2 de­
d6f7 d l 3655dc426 l &u=https:/ /www.mediterranee-infection.com/covid-
19/<https://urldefense.proofpoint.com/v2/url?u=https-3A protect2.fireeye.com url-3Fk-3D1028eb31-
2D4c7de2el-2D l028da0e-2D0cc47a6a52de-2Dl917dbc24e7b0a50-26u-3Dhttps-
3A www .mediterranee-2Dinfection.com covid-
2D 19 &d=DwMGaO&c=mkpgOs82XaCKiwNV8b32dmVOmERgJe4bBOtF0CetP9Y &r=6BEXLUmDT 
ROBW3umLOEgX7YxisEG8VjS J tJ0oxmu lk&m=f JaRuzze9NBCIPdMzJCrb-
e81gWakoRNvkw5lZR bO&s=46jxOuAhs4zOw9tALUI WrO15PKdUvuWYMlmkrkkFhM&e=> 

So there are many indicators pointing to the role ofmast cell degranulation/histamine release being a 
major component ofCOVfD- l 9. 
Antihistamines, mast cell stabilizers, Vitamin C, hydroxychloroquine, azithromycin may all address 
different aspects of this same problem. 
Focusing on only the antiviral actions ofhydroxychloroquine or azithromycin, will lead us into blind 
alleys. 

Prof. Piero Sestili 
Ordinario di Farrnacologia 
Dipartimento di Scienzc Biomolecolari, 
Universita degli Studi di Urbino Carlo Bo 
Via "I Maggetti" 26 61029 UR.BrNO (PU) 
Phone +39 (0)722 303414; 
https://scholar.google. it/c itations?use1=w!JcsW4AAAAJ&hl=it<https://urldefense.proofpoint.com/v2/url? 
u=http-3A www.uniurb.it it cdocs CVPROF cv-2Ddocente-
5F l 00271 .pdf&d=DwMGaQ&c=mkpgOs82XaCKlwNV8b32dmVOmERqJe4bBOtF0CetP9Y &1=6BEX 
LUmDIROBW3umLOEgX7YxisEG8VjS I tJ0oxmu lk&m=f IaRuzze9NBCTPdMzJCrb­
e8IgWakoRNvkw5IZR bO&s=FPegnUV07kPxNOg2czGUP1ZYtYYz0oH8ttZw1KvO718&e=> 
https://protect2.fireeve.com/url?k=d1 dc00a7-8<l88298c-d I dc3198-0cc4 7a6d 17cc-
852cb442 I 3 76e5eb&u=https://www.uniurb.it/personc/piero­
sestili<https://urldefense.proofpoint.com/ v2/ml?u=https-3A www.uniurb.it persone piero-
2Dsestili&d=DwMGaO&c=mkpgQs82XaCKI wNV8b32dm VOmERgJe4bBOtF0CetP9Y &r=6BEXLUm 
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DIROBW3umLQEgX7YitisEG8VjS 1 tJ0oxmu lk&m=f laRuzze9NBC[PdMzJCrb­
e8JgWakoRNvkw5JZR bQ&s=NmOO8xdYqhyn43z0o9AuiUjv6r9oH0RTsRi6gEnaO5k&e;::> 

Robert W Malone, MD, MS 
Vaccines and Biotechnolo 
iPhone (US) (b)(6) 

!--,-,,~~~ ~ 

Office (US) 240.994.3334 
https://protect2. fireeye.com/ url?k=4 77 c282 5-1 b280 l 0e-4 77 c 191a-Occ47a6d 1 7cc-
3 9f3 6634e51 d8d70&u=https:/ /protect2. fireeye.com/url?k=979cc615-cbc9cfc5-979ct72a-0cc4 7 a6a52<le-
3c450dce2 l 0849de&u=http://www.1 inkedin .com/in/rwmalonemd<https://urldefense.proofpoint.com/v2/u 
rl?u=https-3A protect2.fireeye.com url-3Fk-3Df2 l l 0f35-2Dae4406e5-2Df21 l 3e0a-2D0cc4 7a6a52de-
2D0c3eaffdb0d7fccf-26u-3Dhttp-
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e8fgWakoRNvkw5IZR bQ&s= UfUC850fbT T90mGXmr8UIY7yXO0MwSgb0fh5ExOj0U&e-> 
https:/ /protect2.fireeye.com/url?k=f0b927 5d-aced0e76-J0b91662-0cc4 7a6d l 7cc-
f75fcfcfba4 7e664&u=https:/ /protect2. fireeye.com/url?k=2959cd27-750cc4 f7-2959fc l 8-0cc47 a6a52de­
f0896a6017734c49&u=http://www.rwmaloncmd.com/<https://urldefense.proofpoint.com/v2/url?u=https-
3A protect2.firceye.com url-3Fk-3Dc7719d48-2D9b249498-2Dc771 ac77-2D0cc47a6a52<le-
2D27d4adf0be64098f-26u-3Dhttp-
3A w·wv.·.rwmalonemd.com &d=DwMGaQ&c=mkpgOs82XaCKlwNV8b32dmVOmERqJe4bBOtF0C 
etP9Y &r=6BEXLUmDIROBW3umLQEgX7YxisEG8VjS 1 tJ0oxmu lk&m=f laRuzze9NBCIPdMzJCrb­
e8IgWakoRNvkw5IZR bO&s=kkya7BXAB cvnMsMM12tCIDWy6CwjtTY7-gXqxFcOmA&e=> 

"Tread lightly, take only pictures, leave only footprints, kill only time" 

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

Janowitz, Tobias <janowitz@cshl.edu>; 
Disbrow, Gary (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLn;en =Recipients/ en=0fd5845defda4dc0bb4 Sf8fac629d09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
'Marik, Paul E.' <MarikPE@EVMS.EDU>; 
Ricke, Darrell - 0449 - MITLL <darrell.ricke@ll .mit.edu>; 
Robert Malone d th\fa\ ~ ; 

vinu arumugham <vaccine.safety@aol.com>; 
Sestili, Piere <piero.sestili@uniLJrb.it>; 
Freedberg, Daniel E. <def2004·@cumc.colurnbia.edu>; 

Recipient: <jconigliaro@northwell.edu >; 
<ddml@cumc.columbia.edu>; 
<ag3786@cumc.columbia.edu>; 
<mo2130@cumc.columbia.edu>; 
<jl1333@cumc.columbia.edu>; 
Tuveson, David <dtuveson@cshl.edu>; 
<zj7@cumc.columbia.edu>; 
<wt62@cumc.columbia.edu>; 
<dwll@cumc.columbia.edu>; 
<tcw21@cumc.columbia.edu> ; 
Tracey, Kevin <KJTracey@northwell.edu>; 
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Abrams, Julian A. < ja660@cumc.columbia.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@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 (O5/ASPR/IO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=a182eda693d040d3832bae6efcf7a255-Kadlec, Rob 
<Robert. Kadlec@hhs.gov>; 
HHS Secretary (HHS/IOS) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en= 5e3fce8f00194d8d94fc91094888d8 l l -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> 

Sent Date: 2020/07/08 14:44:29 
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Horwith, Gary (O5/ASPR/BARDA) /O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
From: (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F57CE9078'1EE458B8261'12730SAB14C6-HORWITH, GA 

<Gary.Horwith@hhs.gov> 

Walker, Robert (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=7a02e128c60f4a7195532a15<!5af9556-Walker, Rob 
<Robert.Walker@hhs.gov>;To: 
Disbrow, Gary (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0fd5845defda4dc0bb45f8facu29d09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov> 

Faison, Tremel (O5/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
CC: (FYDIBOHF23SPDLT)/cn=Recipients/cn=2bbab0bceb1342fbbedbbcc94deeb80f-Faison, Tre 

<Tremel.Faison@hhs.gov> 

Subject: RE: HCQ CQ EUA risk benefit summary (FOUO] 

Date: 2020/06/15 09:03:36 

Priority: Normal 

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: Disbrow, Gary (OS/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 ELIA risk benefit summary [FOLIO) 

Gary 
For the record, please see the attached internal memo regarding the HCQ CQ ELIA. 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 ELIA. 

Bob 

«File: HCQ CQ ELIA_Summary of Risk-Benefit_20200615.docx » 
Horwith, Gary (O5/ ASPR/BARDA) /O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 

Sender: (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=FS7CE90784EE45B88261427305AB14C6-HORWITH, GA 
<Gary.Horwith@hhs.gov> 

Walker, Robert. (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
Recipient: (FYDIBOHF23SPDLT)/cn =Recipients/en= 7a02e128c60f4a7195532a154Saf9556-Walker, Rob 

<Robert.Walker@hhs.gov>; 
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Disbrow, Gary (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en =0fd5845defda4dc0bb45f8fac629cf09-Disbrow, Ga 
<Gary.Disbrow@hhs.gov>; 
Faison, Tremel (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =2bbab0bceb 1342fbbedbbcc94deeb80f-Faison, Tre 
<Trernel.Faison@hhs.gov> 

Sent Date: 2020/06/15 09:03:19 

Delivered Date: 2020/06/15 09:03:36 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Office of the Secretary 

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 ofClinical Development, BARDA 

Gary Horwith, MD 
Senior Clinical Analyst, BARDA 

RE: Hydroxychloroquine - Chloroquine Emergency Use Authorization: Review of 
Ris.k/Beaefit based on new findings 

ISSUE 

This memo summarizes recent informatio □ , 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 potentiaUy harmful 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 
post exposure prophylaxis for COVID-19. 1 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 ofeither laboratory-confirmed COVlD-19 or 
illness compatible wi th COVl D-19 within 14 days. Overall, 87 .6% of the participants (719 of 821 
asymptomatic subjects) reported a high-risk exposure to a confirmed COVlD-19 contact. The incidence 
of new illness compatible with COVID-19 did not differ significantly between participants who received 
HCQ (49 of414 (11.8%]) and those who received placebo (58 of407 (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. l %, and 16.8%). No serious adverse events were reported. The 
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authors concluded that HCQ did not prevent COVID-19-compatible illness 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) T1ial on hydroxychloroquine reported on June 5, 2020 that there 
was no clinical benefit from the use ofHCQ in hospitalized patients with COVID-19.2 This trial emolled 
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 detennine if there 
was evidence that would be strong enough to affect national and global treatment ofCOVID-19. On 
June 4, in response to a request from the UK .Medicines and Healthcare Products Regulatory Agency 
(MHRA), the lDMC conducted a further review ofthe 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 110 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 110 significant difference 
in the primary endpoint of 28-day mortality (25.7% HCQ vs. 23.5% usual care; hazard ratio l.11 [95% 
confidence interval 0. 98-1.26]; p=0. l 0). There was also no evidence of beneficial effects on hospital 
stay duration or other outcomes. 

For this pa11icular analysis, follow-up was complete for just over 80% ofparticipants. The lower bound 
of the confidence interval ruled out any meaningful benefit. 
The RECOVERY Trial is a large, randomized controlled trial ofpossible treatments for patients 
admitted to hospital with COVID-l 9. Over 11,000 patients have been randomized to the following 
treatment anns, ot no additional treatment. Treatment anns include: 

• Lopinavir-1itonavir 
• Low-dose dexamethasone 

• HCQ 
• Azithromycin 
• Tocilizumab 
• Convalescent plasma 

In summa1y, recently reported results from large, well-designed, randomized clinjcal trials indicate no 
clinical improvement associated with HCQ in hospitalized patients with COVID-19 and no reduction in 
rates ofSARS-Co V-2 infection or illness in the setting ofpost-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 signjficant occurrence of ventricular 
arrhythmias and death with COVTD-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.4 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 are 
required to submit outcomes data via an electronic web link survey form. Instructions for this process 
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• Baseline Characte1istics: 
o The mean (SD) 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. l % 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 ofdays was 23 

o The mean (SD) number of days hospitalized was 9.7 (11.93) 
o 69 .6% ofpatients were discharged and 30.4% ofpatients were deceased 
o Ventricular arrhythmias were reported in 6 (0.3%) subjects 
o Other cardiac AEs were reported in 31 (1.56%) subjects 

• Treatment Outcomes and Characteristics 
o The mean number ofdays ofdosing was the same in the discharged and deceased groups 
o The rate of ventricular arrhythmia was similar in tbe discharged and deceased groups 
o Other cardiac AEs were reported in 17 0 .23%) ofdischarged patients and 14 (2.32%) or 

deceased patients 

In summary, limited data on outcomes repmied in hospitalized patients treated with HCQ or CQ under 
the EUA indicate a mortality rate of approximately 30%, which is 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 at.5 The simulations 
predicted that tung concentrations would be many fold greater than the EC50 value, but the 
simulations assumed high intrace11ular accumulation ofdrug while the EC50 values were based 
on extracellular concentration. However1 when EC50 values ofextracellular drug concentrations 
are compared to in vivo free drug concentration in the plasma, the calculated free lung 
concentrations resulting from the proposed HCQ dosing regimen are well below in vitro 
EC50/EC90 values for SARS-CoV-2. Due to dose-dependent safety concerns (namely QT 
prolongation) adequate drug concentrations for antiviral activity are not likely achievable with a 
safe oral dosing regimen of HCQ. Potential irnmunomodulatory 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 
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interference in the fo.nnation 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 ofHCQ. 6•13 

Summary and Recommendations 

For the following reasons it is no longer reasonable to believe that, as autbonzed 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 ofdecreased 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 HCQ and standard of care 
alone. 

• Current NIH treatment guidelines recommend against the ltse 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 ofCQ 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 
■ If 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 
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Agenda 

• Opening Remarks 
• Agency Updates 

• Working Group Updates 

• Next Steps/Closing Remarks 
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CDC 

Highlights 
• COCA Call: Clinical Management of Critically Ill Adults with COVID-19 

• PPE burn rate calculator and strategies to optimize use of PPE and 
ventilators: 
■ https://www.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 L TCF 

ASPR Saving Lives. Protecting Americans. 5 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/index.html


' 

DoD 

• Highlights 
■ Diagnostics - Biofire/Cepheid EUAs 

■ Vaccines - JPEO/lnovio Manufacturing Effort 

■ Therapeutics - JPEO/Vanderbilt Antibody Development & 
Manufacturing Effort 

■ Clinical Trials - COVID-19 Observational Trials in MTFs 

• Challenges 
■ Funding/sample availability 
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DHS 

• Highlights 
• Challenges 
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FDA 

• Highlights 
• Challenges 
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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 
• IVIG planning underway 

• Vaccines: First two dose groups enrolled in Phase 1 
• Challenges: Medical supplies for trials 

ASPR Saving Lives. Protecting Americans. 9 



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 

ASPR Saving Lives. Protecting Americans. 1 O 



Therapeutics Working Group 
• Accomplishments 

• Subgroup (members from therapeutic & clinical WGs) formed for prioritizing candidates for 

clinical studies and preclinical testing 

• In 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 
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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 
■ In 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 

ASPR Saving Lives. Protecting Americans. 12 



Diagnostics 
• Accomplishments 

■ Working Group call 3/26 
✓ Alternate sample types 

✓ Role of Serology tests 

■ S1 request 3/28 - use of serology tests for return to work 
✓ "Imperative to Develop a Coordinated COVID Serology Testing Plan" 

- Science/Knowledge gaps/R+D needs 

- Scaling and Production Issues 

- Policy Issues/Utilization Guidance 

✓ 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 
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Imperative to Develop a Coordinated COVID-19 
Serology Testing Plan 

Key deliverables to achieve ambitious 30-day goals 
Research & 

Development 

• Obtain serum 

• Validate serum 

• Prioritize tests to 
evaluate 

• Testing and 
evaluation of multiple 
assays (rapid and lab­
based) 

• FDA EUA 

• Diagnostic algorithms 

• Research questions 

Production and 
Scale-up 

• Model demand and 
capacity 

• Understand supply 
issues and barriers 

• Support companies to 
scale-up 

Operations and 
Deployment 

• Test kits 

• Education and 
campaign materials 

• Mobilize commercial 
laboratory testing 
(drop-off/drive-thrus) 

• Database 

• Certificates 

Policy 

• How do we prioritize 
testing? 

• Access? 

- Use of home 
tests? 

• ConOps? 

• Legal 
Considerations? 
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Clinical Trials 

• Accomplishments 
• Emergency Use Authorization for chloroquine/hydroxychloroquine authorized on March 28 

• Ongoing tasks and challenges 
• Natural History 

✓ NIAID INSIGHT study pending enrollment; HPCI lmmunophenotyping study planned 
• Treatment 

✓ First draft HHS Clinical Treatment Guidelines drafted, under review 
✓ DAIDS-sponsored RCT of hydroxychloroquine and azithromycin protocol drafted; scientific 

review complete 
✓ Plan next intervention(s) to be used in NIAID ACTT study 

• Vaccines 
✓ Develop phase 2/3 vaccine trials 

• Emergency Use Authorization 
✓ Develop and publicly post FAQs and other educational materials 
✓ Agree on plan for responding to requests for clinical trial material 
✓ Implement outcomes data collection 
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Sample Sharing 

• Accomplishments 
■ BARDA purchase agreement in place with Mark Mulligan (NYC) for 

PBMC/sera/vi rus 

■ 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 Italy, 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 
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QUESTIONS? 

Next Meeting: 4/8/2020 at 1000 
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27 Abstract (153) 

28 Coronaviruses (CoVs) traffic frequently between species resulting in novel disease 

29 outbreaks, most recently exemplified by the newly emerged SARS-CoV-2. Herein, we 

30 show that the ribonucleoside analog ~-D-N4-hydroxycytidine (NHC, EIDD-1931) has 

31 broad spectrum antiviral activity against SARS-CoV 2, MERS-CoV, SARS-CoV, and 
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32 related zoonotic group 2b or 2c Bat-CoVs, as well as increased potency against a 

33 coronavirus bearing resistance mutations to another nucleoside analog inhibitor. In 

34 mice infected with SARS-CoV or MERS-CoV, both prophylactic and therapeutic 

administration of EIDD-2801, an orally bioavaHable NHC-prodrug (P-D-N4 
-

36 hydroxycytidine-5'-isopropyl ester), improved pulmonary function, and reduced virus 

37 titer and body weight loss. Decreased MERS-CoV yields in vitro and in vivo were 

38 associated with increased transition mutation frequency in viral but not host cell RNA, 

39 supporting a mechanism of lethal mutagenesis. The potency of NHC/EIDD-2801 against 

multiple coronaviruses, its therapeutic efficacy, and oral bioavailability in vivo, all 

41 highltght its potential utility as an effective antiviral against SARS-CoV-2 and other 

42 future zoonotic coronaviruses. 

43 

44 Introduction 

The genetically diverse Orthocoronavirinae (coronavirus, CoV) family circulates 

46 in many avian and mammalian species. Phylogeneticalty, CoVs are divided into 4 

47 genera: alpha (group 1), beta (group 2), gamma (group 3) and delta (group 4). Three 

48 new human CoV have emerged in the past 20 years with severe acute respiratory 

49 syndrome CoV (SARS-CoV) in 2002, Middle East respiratory syndrome CoV (MERS-

CoV) in 2012, and now SARS-CoV-2 in 20191•3 . The ongoing SARS-CoV-2 epidemic 

51 (referred to as COVID-19, Coronavirus disease 2019) has caused over 89,000 

52 infections and over 3,000 deaths in 71 countries. Like SARS- and MERS-CoV, the 

53 respiratory disease caused by SARS-CoV-2 can progress to acute lung injury (ALI), an 

54 end stage lung disease with limited treatment options and very poor prognoses3•5 . This 

emergence paradigm is not limited to humans. A novel group 1 CoV called swine acute 

56 diarrhea syndrome CoV (SADS-CoV) recently emerged from bats causing the loss of 

57 over 20,000 pigs in Guangdong Province, China6 . More alarmingly, many group 2 

58 SARS-like and MERS-like coronaviruses are circulating in bat reservoir species that can 

59 use human receptors and replicate efficiently in primary human lung cells without 
9adaptation6• . The presence of these "pre-epidemic" zoonotic strains foreshadow the 

61 emergence and epidemic potential of additional SARS-like and MERS-like viruses in the 

62 future. Given the diversity of CoV strains in zoonotic reservoirs and a penchant for 
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63 emergence, broadly active antivirals are clearly needed for rapid response to new CoV 

64 outbreaks in humans and domesticated animals. 

Currently, there are no approved therapies specific for any human CoV. ~-D-N4-

66 hydroxycytidine (NHC, EIDD-1931) is orally bioavailable ribonucleoside analog with 

67 broad-spectrum antiviral activity against various unrelated RNA viruses including 

68 13influenza, Ebola, CoV and Venezuelan equine encephalitis virus (VEEV)10 - . For VEEV, 

69 the mechanism of action (MOA) for NHC has been shown to be through lethal 
14mutagenesis where deleterious transition mutations accumulate in viral RNA11 , . Here, 

71 we demonstrate that NHC exerts potent, broad-spectrum activity against SARS-CoV, 

72 MERS-CoV and their related bat-CoV in primary human ain,vay epithelial cell cultures 

73 (HAE), a biologically relevant model of the human conducting ain,vay. In addition, we 

74 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 

76 inhibitor, remdesivir (RDV). In SARS- or MERS-CoV infected mice, both prophylactic 

77 and therapeutic administration EIDD-2801, an oral NHC-prodrug (P-D-N4 -

78 hydroxycytidine-5'-isopropyl ester) improved pulmonary function and reduced virus titer 

79 and ameliorated disease severity. In addition, therapeutic EIDD-2801 reduced the 

pathological features of ALI in SARS-CoV infected mice. Using a high-fidelity deep 

81 sequencing approach (Primer ID), we found that increased mutation rates coincide with 

82 decreased MERS-CoV yields in vitro and protective efficacy in vivo supporting the MOA 

83 of lethal mutagenesis against emerging CoV13 . The broad activity and therapeutic 

84 efficacy of NHC/ElDD-2801 highlight its potential to diminish epidemic disease today 

and limit future emerging CoV outbreaks. 

86 

87 Results 

88 NHC potently Inhibits MERS-CoV, SARS-CoV and newly emerging SARS-CoV-2 

89 Replication. 

To determine whether NHC blocks the replication of highly pathogenic human 

91 CoV, we performed antiviral assays in continuous and primary human lung cell cultures. 

92 We first assessed the antiviral activity of NHC against MERS-CoV in the human lung 

93 epithelial cell line Calu-3 2B4 ("Calu3" cells}. Using a recombinant MERS-CoV 
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94 expressing nanoluciferase (MERS-nLUC)15, we measured virus replication in cultures 

exposed to a dose range of drug for 48hr. NHC was potently antiviral with an average 

96 half-maximum effective concentration (IC50) of 0.15µM and no observed cytoxicity in 

97 similarly treated uninfected cultures across the dose range (50% cytotoxic 

98 concentration, CCso, >10µM) (Fig. 1A). The therapeutic index for NHC was >100. 

99 Similarly, NHC strongly inhibited SARS-CoV-2 replication in Vero cells with an ICso of 

0.3µM and CCso of >10µM (Fig. 1 B). 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 CoV16. 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 

metric. NHC treatment did not appreciably alter gene expression even at doses up to 

106 100µM (Supplementary Figure 1 ). In MERS-CoV infected HAE, NHC dramatically 

107 reduced virus production with maximal titer reduction of > 5 logs at 1 0µM (average ICso 

108 = 0.024 µM), 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 

at 10µM, average ICso = 0.14 µM) and levels of genomic and subgenomic RNA in 

111 SARS-CoV infected HAE (Fig. 1D). Thus, NHC was potently antiviral 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 

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-217•19. Although taxonomically 

119 divided into multiple genogroups (alpha, beta, gamma, delta), human CoV are found 

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 RdRp dendrogram in Fig. 2A onto the structure of the SARS-
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CoV RdRp20 (Fig. 28). The core of the RdRp molecule and main structural motifs that all 

126 RdRp harbor (Fig. 28 and Supplementary Figure 2) are highly 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 

129 and V557L in a model coronavirus mouse hepatitis virus (MHV) and in SARS-CoV, 

resulting in a 5-fold shift in ICso (Fig. 2C)21. Consequently, we tested whether RDV 

131 resistance mutations in MHV conferred cross resistance to NHC (Figure 2D). ln 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 corona virus 11•13 , the lack of cross resistance further 

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, H KU3 and H KU5. 

139 Closely related to the beta 2b SARS-CoV, Bat-CoV SHC014 is capable of replicating in 

human cells without adaptation8 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 culture22. Lastly, 8at-CoV HKU5 is a 

143 MERS-like beta 2c CoV23. 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-

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. 

151 NHC antiviral activity is associated with increased viral mutation rates. 

152 It has recently been shown that NHC treatment increases the mutation rate in 

153 viral genomic RNA of RSV24, VEEV11 , influenza24, and our previous study used RNA 

154 seq to show that overall transition mutation frequency is increased during NHC 

treatment of MHV and MERS-CoV during infection in continuous cell lines13. 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 ain,vay 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 production25 . 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 MOA26 . In contrast, the error rate was significantly increased in NHC-treated MERS-

168 CoV RNA in a dose-dependent manner (10-fold at 10µM and 5-fold at 1µM) 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 1 µM NHC; and 

172 0.090 and 1.5E+02 pfu/ml 10µM NHC. Thus, with 1 µM NHC a 3-fold increase in error 

173 rate resulted in a 138-fold decrease in virus titer, while with 10µM 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 Uridine (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 bioavaHable prodrug of NHC (P-D-N4 -
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187 hydroxycytidine-5'-isopropyl ester), designed for improved in vivo pharmacokinetics and 

188 oral bioavailability in humans and non-human primates12. Importantly, the plasma 

189 profiles of NHC and EIDD-2801 were similar in mice following oral delivery 12. We first 

performed a prophylactic dose escalation study in C57BL/6 mice where we orally 

191 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 

significantly diminished (50mg/kg) or prevented (150, 500mg/kg) with EIDD-2801 

196 prophylaxis (P < 0.0001) (Supplemental Figure 2A). Lung hemormage was also 

197 significantly reduced 5dpi 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 

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 = 0.006) groups. Thus, prophylactic orally 

202 administered EIDD-2801 was robustly antiviral and able to prevent SARS-CoV 

203 replication and disease. 

204 Since only the 500mg/kg group significantly diminished weight loss, hemorrhage 

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 prior to infection with 1 E+04 pfu SARS-MA15. For therapeutic conditions, we initiated 

209 EIDD-2801 treatment 12, 24, or 48hr after infection. After initlating treatment, dosing for 

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 

<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 0.0371 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 ElDO-2801 treated mice had significantly reduced viral loads in the 

lungs even in the +48hr group (Fig. SC), 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 50, we show the WBP PenH metric, 

223 which is a surrogate marker for bronchoconstriction or pulmonary obstruction27, was 

224 significantly improved throughout the course of the study if treatment was initiated up to 

12hr after infection, although the +24hr group showed sporadic improvement as well 

226 (Fig. 50). Lastly, we blindly evaluated hematoxyHn and eosin stained lung tissue 

227 sections for histological features of ALI using two different and complementary scoring 

228 tools15, which show that treatment initiated up to +12hr significantly reduced ALI (Fig. 

229 SE). Altogether, therapeutic EIDD-2801 was potently antiviral against SARS-CoV in vivo 

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 

whether EIOO-2801 would be effective against MERS-CoV. As the murine ortholog of 

236 the MERS-CoV receptor, dipeptidyl peptidase 4 (OPP4 ), 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)15•28. Similar to our SARS-CoV data (Supplementary Figure 3), all doses 

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) regardless of drug 

243 dose following intranasal infection with 5E+04 PFU mouse-adapted MERS-CoV 

244 (Supplementary Figure 4). 

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 

24 7 treatment administered before or 12hr after intranasal mouse-adapted MERS-CoV 

248 infection (5E+04 PFU) prevented body weight loss from 2 through 6dpi (Fig. 6A, P = 
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249 0.02 to <0.0001) and lung hemorrhage on 6dpi (Fig. 68, P = 0.0004 to< 0.0001 ), but 

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 liter on 

252 6dpi was significantly reduced to the limit of detection in all treatment groups (Fig. 6C, P 

253 < 0.0001 ). Interestingly, when viral genomic RNA was quantified in paired samples of 

254 lung tissue, EIDD-2801 significantly reduced levels of viral RNA (P <0.0001 to 0.017) in 

an initiation time-dependent manner for all groups except for +48hr (Fig. 6D). The 

256 discrepancy among infectious titers and viral RNA suggests that accumulated mutations 

257 render the particles non-infectious and undetectable by plaque 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 

function was only observed in groups where treatment was initiated prior to or 12hr after 

261 infection (Fig. SE). 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 

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 condrtions. 

Using Primer ID NGS, we measured the mutation rates of both viral genomic RNA (i.e. 

271 non-structural protein 10, nsp 10) and host interferon stimulated gene 15 (ISG 15) 

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 

Fig. 46)25. 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. 6D). 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 affected the levels of or 

279 mutated ISG15 mRNA transcripts (Fig. 6G). Similar to our TCS data in Figure 6G, the 
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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 ISG15 remained at baseline for all groups (Fig. 6H). In addition, nucleotide transitions 

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. 51). Importantly, these transitions were not 

288 observed in host ISG15 mRNA (Fig. 51). Lastly, the EIDD-2801 dose-dependent 

289 mutagenesis of viral RNA correlated with an increase in codon change frequency, 

including stop codons, in mice where treatment was initiated 12hr or before (vehicle 

291 median= 3.4; -2hr median= 22.8, P = 0.0035; +12hr median= 20.0, P = 0.0004, Fig. 

292 51). 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 nsp 10 to the entirety of the 30kb MERS-CoV genome, 

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-driven 

299 mechanism of action under therapeutic conditions. 

301 Discussion 

302 In the past 20 years, three novel human coronaviruses have emerged29•30. 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 

bat CoV strains that can use human ACE2 receptors, grow well in primary human 

306 airway cells and vary by as much as 25% in key therapeutic and vaccine gene 

307 targets8•31 . 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 famllies prone to 

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 16 21 31vitro and in vivo15• • • . Currently RDVtherapeuticefficacy is under investigation in 

314 several human clinical trials in China, the United States and elsewhere32 . 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 multiple genetically distinct viruses including 

319 coronaviruses, Venezuelan equine encephalitis (VEE), influenza A and B, Ebola, and 

320 21 •24•33•35Chikungunya viruses 10•13•16• . 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 37symptoms16•28•36 , . Thus, 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-CoV in vivo data 

331 provided herein suggest that 2019-nCoV will prove highly vulnerable to NHC treatment 

332 modalities 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 pathogenesis38•39 . 

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 replication40 . 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 population11•12 . This process occurs when NHC is 
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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 

misincorperation41 . 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 resolution25. As CoV are positive sense RNA viruses that 

349 replicate through a negative sense RNA intermediate, NHC incorporation as a "C" or a 

"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 aft.er influenza and VEE infections11•12. 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 synthesis26. In primary human lung cell 

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 

treatment on transcripts from the highly 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 MHV displayed increased mutation frequencies following NHC treatment in vitro13. All 

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 acUvity 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 

of the nsp14 proofreading activity, as loss of this activity increased the sensitivity of 

371 MHV and SARS-CoV replication to remdesivir treatment41 . 
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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. 

376 Materials and Methods 

377 Compounds. The parental compound ~-D-N4-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 1 0mM stock in 

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% DMSO and provided by Gilead Sciences, Inc as previously 

383 described15•16. 

384 Virus strains. All viruses used for these studies were derived from infectious clones 

and isolated as previously descrlbed42. 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)42, bat-spike receptor binding domain (Bat-SRBD)22 

388 is a chimeric CoV strain derived from the HKU3 SARS-Hke bat coronavirus genomic 

389 sequence that has the wild type (Urbani SARS-CoV strain) RBD in the HKU3 spike 

gene to allow for virus replication in non-human primate cell lines and HAE cultures, 

391 SHC014 SARS-like bat coronavirus8, MERS-CoV expressing nanoluciferase in the 

392 place of ORF3 (MERS-nLUC)16 and MERS-CoV expressing the red fluorescent protein 

393 gene in the place of ORF 5 (RFP, MERS-RFP)43 . The virus stock utilized for MERS-

394 CoV in vivo studies was derived from a plaque purified isolate of the mouse-adapted 

MERS-CoV p35C4 strain44 . The virus stock utilized for SARS-CoV in vivo studies was 

396 derived from the infectious clone of the mouse-adapted SARS-CoV MA 15 (MA 15) 

397 strain45. 

398 In vitro experiments Calu3: At 48hrs prior to infection, Calu3 2B4 cells were plated in a 

399 96-well black walled clear bottom plate at 5x104 cells/well. A 10mM stock of NHC was 

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 % Antlbiotic-
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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 1hr, after whlch viral inoculum was 

404 aspirated, cultures were rinsed once and fresh medium containing drug or vehicle was 

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) 

409 for 6 minutes to inhibit the ability of the virus to replicate. For our 0% inhibition control, 

cells were infected fn 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 ICso 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). 

The ICso values were calculated by non-linear regression analysis using the dose-

416 response (variable slope) equation (four parameter logistic equation): Y =Bottom+ 

417 (Top-Bottom)/(1+10A((LoglC50-X)*Hi11Slope)). To measure cell viability to determine if 

418 there was any NHC induced cytotoxicity, Calu3 2B4 cells were plated and treated with 

419 NHC only as described above. Cells were exposed to the same ten-point dilution series 

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 tndependent experiments. 

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 

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 epithelium46. At 48 hours 
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433 prior to infection the apical surface of the culture was washed with 500 µL PBS for 1 .5 

434 hours at 37°C and the cultures moved into fresh air liquid interface (ALI) media. 

Immediately prior to infection, apical surfaces were washed twice with 500 µL 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 µM to 0.0016 µMas 

438 indicated for each experiment (final% DMSO < 0.05%). Upon removing the second 

439 PBS wash, 200 µL of viral inoculum (multiplicity of infection of (MOI) 0.5) was added to 

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 500µL PBS and then incubated at 3TC 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 µL PBS. Apical washes were stored at -80 ·c until analysis and titered 

by plaque assay as previously described16. 

446 

447 qRT-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 Ill 

reverse transcriptase (Life Technologies, Carlsbad, CA, USA). For quantification of 

451 cellular markers of toxicity/apoptosis, real-time PCR was performed using commercially 

452 validated TaqMan-based primer-probe sets (Supplementary Table 1) and TaqMan 

453 Universal PCR Mix (Life Technologies). Results were then normalized as described 

454 above. 

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, 410 combinations) from 

which lllumina indexed libraries are made. We used a multiplexed Primer ID library prep 

461 approach and MiSeq sequencing to investigate the presence of mutations in the viral 

462 genomes and murine mRNA. We designed cDNA primers targeting multiple regions on 

463 the viral genome and murine mRNA, each with a block of random nucleotides (11 bp 
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464 long) as the Primer ID25.47 (Supplementary Table 2). Viral RNA was extracted using 

QIAamp viral RNA kit. A pre-amplification titration of templates was performed to 

466 estimate the amount of template to use. We used Superscript Ill to make cDNA with 

467 multiplexed cDNA primers based on the regions to be sequenced. We used 41 R_PID11 

468 for the pilot sequencing and titration determination. For the MERS-CoV sequencing, we 

469 multiplexed nsp1 0_PID11, nsp12_PID11 and nsp14_PID11 for the cDNA reaction; for 

the murine mRNA sequencing, we used mixed primers of nsp10_PID11, ifit3_PID11, 

471 isg15_P1D11. 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 

base paired-end sequencing. The TCS pipeline version 1.38 

476 (https://github.com/Swanstromlab/PID) was used to process the Primer ID 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 

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 ElDD-2801 

per virus. For SARS-CoV, in cohorts of equivalent numbers of male and female 20-29 

486 week old SPF C57BU6J (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 1 E+04 PFU 

489 mouse-adapted SARS-CoV strain MA15 in 50µ1. Mice were anaesthetized with a 

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 5dpi, 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, 

https://rubygems.org/gems/viral
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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 1 to 10·6 dilutions) and incubated at 3TC for 1 hr 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 

gross pathological phenotype readily observed by the naked eye driven by the degree 

501 of vtrus replication where the coloration of the lung changes from pink to dark red48.49 . 

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 

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 infection28 . We performed all in 

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 5E+04 PFU mouse-

512 adapted MERS-CoV strain M35C4 in 50µ1. Third, to titer lungs by plaque assay, Vero 

513 CCL81 cells were used and plaques were enumerated 3 days post infection. 

514 To determine the time at which therapeutic administration of ElDD-2801 would 

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 followrng 

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: 

Vehicle (n = 9), -2hr (n = 9), +12hr (n = 9), +24hr (n = 7), +48hr (n = 10). As described 

https://red48.49
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526 above, each day mouse body weight and pulmonary function was quantitated. On 5dpi 

527 for SARS-CoV and 6dpi 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 (lnvitrogen) 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 qRT-PCR. 

533 Whole body plethysmography. Pulmonary function was monitored once daily via 

534 whole-body plethysmography (Buxco Respiratory Solutions, OSI 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 

539 quantitative histologic tools were used to determine if antiviral treatments diminished the 

540 histopathologic features associated with lung injury. Both analyses and scoring were 

541 performed by a Board Certified Veterinary Pathologist who was blinded to the treatment 

542 groups. 

543 American Thoracic Society Lung Injury Scoring Tool. In order to help quantitate 

544 histological features of ALI observed ln mouse models and increase their translation to 

545 the human condition, we used the ATS scoring tool49 . In a blinded manner, we chose 

546 three random diseased fields of lung tissue at high power (60 ><), which were scored for 

547 the following: (A) neutrophils in the alveolar space (none= 0, 1-5 cells= 1, > 5 cells= 

548 2), (B) neutrophils in the interstitial space/ septae (none= 0, 1-5 cells= 1, > 5 cells= 2), 

549 (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 septa! thickening(< 2x mock thickness= 0, 2-4x mock thickness= 1, > 4x 

552 mock thickness= 2). To obtain a lung injury score per field, the scores for A-E were 

553 then put into 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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x C) + (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 Oto and including 1. 

557 Diffuse Alveolar Damage (DAD) Tool. The second histological tool to quantitate lung 

558 injury was reported by Schmidt et al.50. DAD is the pathological hallmark of ALl49•50. 

559 Three random diseased fields of lung tissue were score at high power (60 >< ) for the 

following in a blinded manner: 1 = absence of cellular sloughing and necrosis, 2 ::: 

561 Uncommon solitary cell sloughing and necrosis (1-2 fact/field), 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 

averaged to get a final DAD score per mouse. 

566 MERS-CoV genomic RNA qRT-PCR. Mouse lungs were stored in RNAlater 

567 (ThermoFisher) at -B0°C until processed via homogenization in TRlzol (lnvitrogen). 

568 Total RNA was isolated using Direct-zol RNA MiniPrep kit (Zymo Research). Previously 

569 published TaqMan primers were synthesized by Integrated DNA Technologies (IDT) to 

quantify MERS genomic RNA (targeting orf1a. Forward: 5'-

571 GCACATCTGTGGTTCTCCTCTCT-3', Probe (6-FAM/ZEN/IBFQ): 5'-

572 TGCTCCAACAGTTACAC-3', Reverse: 5'-AAGCCCAGGCCCTACTATTAGC)51 . qRT-

573 PCR was performed using 1 00ng total RNA compared to an RNA standard curve using 

574 TaqMan Fast Virus 1-Step Master Mlx (ThermoFisher) on a Quant Studio 3 (Applied 

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 

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-NL63 (JX504050), HCOV-OC43 

583 (AY903460), HKU5-1 (NC_009020), MERS-CoV (JX869059), HKU9-4 (EF065516), 

584 2019-nCoV (MN996528), HKU3-1 (DQ022305), SHC014 (KC881005), WIV1 

https://www.evolgenius.info/evolview
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(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. 

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 

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 

598 Agriculture. 
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632 Figure 1: NHC potently Inhibits MERS-CoV, SARS-CoV and newly emerging SARS-CoV-2 
633 Replication. a, NHC antiviral activity and cytotoxicity in Calu3 cells infected with MERS-CoV. Calu3 cells 
634 were infected in triplicate with MERS-CoV nanoluciferase (nLUC) at a multiplicity of infection (MOI) of 
635 0.08 in the presence of a dose response of drug for 48 hours, after which replication was measured 
636 through quantitation of MERS-CoV-expressed nLUC. Cytotoxicity was measured in similarly treated but 
637 uninfected cultures via Cell-Titer-Glo assay. Data is combined from 3 independent experiments. b, NHC 
638 antiviral activity and cytotoxicity in Vero cells infected with SARS-CoV-2. Vero cells were infected in 
639 duplicate with SARS-CoV-2 clinical isolate virus at an MOI of 0.05 in the presence of a dose response of 
640 drug for 48 hours, after which replication was measured through quantitation of cell viability by Cell-Titer-
641 Glo assay. Cytotoxicity was measured as in a. Data is combined from 2 independent experiments. c, 
642 NHC inhibits MERS-CoV virus production and RNA synthesis in primary human lung epithelial cell 
643 cultures (HAE). HAE cells were infected with MERS-CoV red fluorescent protein (RFP) at an MOI of 0.5 in 
644 duplicate tn the presence of NHC for 48 hours, after which apical washes were collected for virus titration. 
645 qRT-PCR for MERS-CoV ORF1 and ORFN mRNA. Total RNA was isolated from cultures inc for qRT-
646 PCR analysis. Representative data from three separate experiments with three different cell donors are 
647 displayed. PFU, plaque-forming units. d, NHC inhibits SARS-CoV virus production and RNA synthesis in 
648 primary human lung epithelial cell cultures (HAE). Studies performed as in c but with SARS-CoV green 
649 fluorescent protein (GFP). Representative data from two separate experiments with two different cell 
650 donors are displayed. 
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652 Figure 2. Remdesivir resistance mutations in the highly conserved RNA-dependent RNA 
653 polymerase increase susceptibility to NHC. a, Neighbor-joining trees created with representatives from 
654 all four CoV genogroups showing the genetic similarity of CoV nsp12 (RdRp) and CoV spike glycoprotein, 
655 which mediates host tropism and entry into cells. Text color of the virus strain label corresponds to virus 
656 host species on the left. The heatmap adjacent to each neighbor-joining tree depicts percent amino acid 
657 identity (% AA similarity) against mouse hepatitis virus (MHV), SARS-CoV or MERS-CoV. b, Core 
658 residues of the CoV RdRp are highly conserved among CoV. The variation encompassed in panel a was 
659 modeled onto the RdRp structure of the SARS-CoV RdRp. c, Amino acid sequence of CoV in panel a at 
660 known resistance alleles to antiviral drug remdesivir (RDV). d, RDV resistant viruses are more susceptible 
661 to NHC antiviral activity. Virus titer reduction assay across a dose response of NHC with recombinant 
662 MHV bearing resistance mutations to RDV. Asterisks indicate statistically significant differences by Mann­
663 Whitney test. 

A 

Camelt," 

Human, 

Roden~ 

Porcine -

B Family-wide conservation of RNA interaction sites 
I1s· 30·,~ ~.. 

C Conserved resistance motifs 

F476L 
PDCOV DKYLEPY 

229E ARYFDCY 
NL63 YKYFEIY 
OC43 YKYFEIY 

MBV NKYFEIY 
HKUl YKYFEIY 
MERS NKYFEIY 

HKU9- 4 DKYFDCY 
SARS-CoV-2 DKYFDCY 

Hl\113 DKYFDCY 
SARS-cov DKYFDCY 

SBCO 14 DKYFDCY 

F48DL SARS.CoV 

651 

RdRp Protein (nsp12) 

--POCoV~-
-

-

-
-

-

- ,t,IIIV 
k CoV-129E 
PED\I 
MHV - - -
HCoV-tlKU1 
HCoV-NL63 
HCoV·OC4~ 

- HKU5•1 
- MERS.CoV 

HKU9-4 - -
SARS-CoV-2. n .• 88, -

HKU3•1 67 86 5 -
- SHC014 87.1 ~8 4 -

WIV1 ou 004 -
SARS.CoV 87 •• 2 -

80 100 - --==-

V553L 
ARTVAGV 
ARTVGGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
ARTVAGV 
AR'IVAGV 

V557L on SARS-CoV 

o>"" ,i 
:?-"" f<.-~,; ~~~ Spike Protein 
~ ~ .,, 

- - -
-

- -
- -

H A 
~--- ·n.s 
110 t:l 13 t 
- 66 1 ar 
- o6.7 06 ◄ 
- 08 5 B6 < 
- 86 5 86 ◄ 
8.M - 09 3 
ea.1 - 86 2 
87.6 al 9 o9 6 

D Cross-susceptibility of RDV-resistant virus 

.,~ 1 
••• P • 0.0023 

~ 0 
°E -1 
5 -2 
C: 

·;;; -3 
e'-4 
t5<Q 

-5 

8'-S 
...J -?---~ --~ - --- ~ 

0 2 3 4 
NHC [µM] 

Figure 2 

POCoV 
- PEDV 

HCoV..!211E 
- I-ICoV-NL63 

•Yl'1: 
MHV 
HCoV·HKUt 
HCoV-OC43 
Hl<US• l 
MERS·CoV 
llKU9·4 
SAAS·CoV-2 
SARS.CoV 
SHCU14 
WIVl 
IIKU3• 1 

f 

40 60 80 100 

Color Scheme 
ariable 

Resistance mutations 
F480R and V557L 

664 

https://doi.org/10.110112020.03.19.997890


- -

- ---

0 

bloRxiv preprint doi: https://doi.org/10.11 0t/2020.03.19.997890. The copyri,ght holder for this preprint (which was not peer-reviewed) is the 
author/funder. II is made available under a CC-BY-NC-ND 4.0 International license. 

10' 

10'..., 
.E:io-
=i 
"-
0.10> 

HY 

10' 

ti° 
0 
;:;: 
~ -1 
C. 

1 -2 
<.) 

32 -3 
0 

~ -4 
..J 
0 

-5665 

Infectious virus production and viral RNA production in HAE 
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666 Figure 3: NHC is effective against multiple genetically distinct Bat-CoV. Top: Antiviral efficacy of 
667 NHC in HAE cells against SARS-like (HKU3, SHC014, group 2b) and MERS-like (HKU5, group 2c) bat-
668 CoV. HAE cells were infected at an MOI of 0.5 in the presence of NHC in duplicate. After 48 hours, virus 
669 produced was titrated via plaque assay. Each data point represents the titer per culture. Bottom: qRT-
670 PCR for CoV ORF1 and ORFN mRNA in total RNA from cultures in the top panel. Representative data 
671 from two separate experiments with two different cell donors are displayed. 
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Infectious Virus Production B Primer ID to sequence single genomes 
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673 Figure 4: NHC antiviral activity is associated with increased viral mutation rates. a, Both remdesivir 
674 (RDV) and NHC reduce MERS-CoV infectious virus production in primary human HAE. Cultures were 
675 infected with MERS-CoV red fluorescent protein (RFP) at an MOI of 0.5 in duplicate in the presence of 
676 vehicle, RDV or NHC for 48 hours, after which apical washes were collected for virus titration . Data is 
677 combined from two independent studies. b, A deep sequencing approach called Primer ID to gain 
678 accurate sequence data for single RNA genomes of MERS-CoV. c, The total error rate for MERS-CoV 
679 RNA isolated from cultures in panel a as determined by Primer ID. Error rate values are# mutations per 
680 10,000 bases. Asterisks indicate significant differences as compared to untreated by 2-way ANOVA with 
681 a Dunnett's multiple comparison test. d, description of potential NHC mutational spectra on both positive 
682 and negative sense viral RNA. e, Nucleotide transitions adenine (A) to guanine (G) and uridine (U) to 
683 cytosine (C) transitions are enriched in MERS-CoV genomic RNA in an NHC dose dependent manner. 
684 
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Figure 5: Prophylactic and Therapeutic EIOO-2801 reduces SARS-CoV replication and 
687 pathogenesis. Equivalent numbers of 25-29 week old rnale and fernale C57BL/6 rnice were administered 
688 vehicle (10% PEG, 2.5% Cremophor RH4O in water) or NHC prodrug EIDD-28O1 beginning at-2hr, +12, 
689 +2.4 or +48hr post infection and every 12hr thereafter by oral gavage (n = 10/group). Mice were 
690 intranasally infected with 1E+O4 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 on a scale of 0-4 where O is a normal pink healthy lung and 4 is 
693 a diffusely discolored dark red lung. c, Virus lung titer in mice from panel a as determined by plaque 
694 assay. Asterisks in both panel band c indicate differences by one-way ANOVA with a Dunnett's multiple 
695 comparison test. d, Pulmonary function by whole body plethysmography was performed dally on five 
696 animals per group. Asterisks indicate differences by two-way AN OVA with a Dunnett's multiple 
697 comparison test. e, Therapeutic EIDD-28O1 reduces acute lung injury (ALI). The histological features of 
698 ALI were blindly scored using the American Thoracic Society Lung Injury Scoring system and a Diffuse 
699 Alveolar Damage Scoring System. Three randomly chosen high power (6OX) fields ofdiseased lung were 
700 assessed per mouse. The numbers of mice scored per group: Vehicle N = 7, -2hr N = 9, +12hr N = 9, 
701 +24hr N = 10, +48hr N = 9. 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 
703 the median, while the whiskers represent the range. 
704 
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706 Figure 6: Prophylactic and therapeutic EIDD-2801 reduces MERS-CoV replication and 
707 pathogenesis coincident with increased viral mutation rates, Equivalent numbers of 10-14 week old 
708 male and female C578L/6 hDPP4 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in 
709 water) or NHC prodrug EIDD-2801 beginning at-2hr, +12, +24 or +48hr post infection and every 12hr 
710 thereafter by oral gavage (n = 10/group). Mice were intra nasally infected with 5E+04 PFU mouse-adapted 
711 MERS-CoV M35C4 straln. a, Percent starting weight. Asterisks indicate differences by two-way ANOVA 
712 with Tukey·s multiple comparison test. b, Lung hemorrhage in mice from panel a scored on a scale of 0-4 
713 where O is a normal pink healthy lung and 4 is a diffusely discolored dark red lung. c, Virus lung titer in 
714 mice from panel a as determined by plaque assay. Asterisks in both panel band c indicate differences by 
715 Kruskal-Wallis with Dunn's multiple comparison test. d, MERS-CoV genomic RNA in lung tissue by qRT-
716 PCR. Asterisks indicate differences by one-way ANOVA with a Dunnett's multiple comparison test. e, 
717 Pulmonary function by whole body plethysmography was performed daily on four animals per group. 
718 Asterisks indicate differences by two-way ANOVA with Tukey's multiple comparison test. f, Workflow to 
719 measure mutation rate in MERS-CoV RNA and host transcript ISG15 by Primer ID in mouse lung tissue. 
720 g , Number of template consensus sequences for MERS-CoV nsp10 and ISG15. h, Total error rate in 
721 MERS-CoV nsp10 and ISG15. i, The cytosine to uridine transition rate in MERS-CoV nsp10 and ISG15. 
722 In panels g-i, asterisks indicate differences by two-way ANOVA with Tukey's multiple comparison test. j, 
723 Codon change frequency in MERS-CoV nsp10. Asterisks ihdicate differences on Kruskal-Wallis with 
724 Dunn's multiple comparison test. 
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Cell death factor expression in HAE 
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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 1 c and d. Primary human epithelial cell cultures were 
729 exposed to positive control 1 µM staurosporine or a dose response of NHC for 48hr. Cytotoxicity was 
730 assessed by qRT-PCR for cell death factor gene expression. 
731 
732 
733 

Conservation of key RdRp motif res idues 
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734 
735 
736 Supplementary Figure 2: High conservation of RdRp functional domains for SARS-CoV-2. 
737 Companion figure to Figure 2a. Multiple sequence alignment of the RNA dependent RNA polymerase 
738 (RdRp) from viruses in the dendrogram in Figure 2a showing high conservation in the RdRp structural 
739 motifs A-G. 
740 
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743 Supplementary Figure 3: Prophylactic EIDD-2801 reduces SARS-CoV replication and 
744 pathogenesis. Companion figure to Figure 5. Equivalent numbers of 20 week old male and female 
745 C57BL/6 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in water) or NHC prodrug 
746 EIDD-2801 beginning at 2hr prior to infection and every 12hr thereafter by oral gavage (n = 10/group). 
747 Mice were intranasally infected with 1E+04 PFU mouse-adapted SARS-CoV MA15 strain. a, Percent 
748 starting weight. Asterisks indicate differences by two-way ANOVA with Dunnett's multiple comparison
749 test. b, Lung hemorrhage in mice from panel a scored on a scale of 0-4 where Ois a normal pink healthy 
750 lung and 4 is a diffusely discolored dark red lung. c, Virus lung titer in mice from panel a as determined by 
751 plaque assay. Asterisks in both panel band c indicate differences by Kruskal-Wallis with a Dunn's 
752 multiple comparison test. 
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754 Supplementary Figure 4: Prophylactic EIDD-2801 reduces MERS•CoV replication and 
755 pathogenesis. Companion figure to Figure 6. Equivalent numbers of 10-14 week old male and female 
756 C57BL/6 hDPP4 mice were administered vehicle (10% PEG, 2.5% Cremophor RH40 in water) or NHC 
757 prodrug EIDD-2801 beginning 2hr prior to infection every 12hr thereafter by oral gavage (n = 10/group). 
758 Mice were intranasally infected with 5E+04 PFU mouse-adapted MERS-CoV M35C4 strain. a, Percent 
759 starting weight. Asterisks indicate differences by two-way ANOVA with Dunnett's multiple comparison 
760 test. b, Lung hemorrhage in mlce from panel a scored on a scale of 0-4 where Ofs a normal pink healthy 
761 lung and 4 is a diffusely discolored dark red lung. c, Virus lung titer in mice frorn panel a as determined by 
762 plaque assay. Asterlsks in both panel band c indicate differences by l<ruskal-Wallis with Dun.n's multiple 
763 comparison test. 
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Supplementary Table 1. Real-time PCR primer/probe sets for indicators of cellular 

apoptosis/toxicity 

Primer/Probe Target Assay Reference Number' 

Bax Hs00180269_m1 

Bad Hs00188930_m1 

Bcl2L11 Hs00708019_s1 

Bcl2 Hs00608023_m1 

Mell Hs0 1 050896 _ m 1 

Tradd Hs00601065_g1 

Fas Hs00236 330 _ m 1 

Tank Hs00370305_m1 

18S 4352930E 

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 ~sed for MiSeq library prep and sequencing. 
Primer 5'-3' Comment 

41 R_PID11 

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNC 

AGTATGACCTTCCTGTTGCTTCT 

cDNA primeL Targeting 

20331-20350 un the 

referenct:l genome. 

nsp10_PID11 

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNC 

AGTCCTAMGACGACATCAGTGG 

cONA primer. Targeting 

13"88-13507 on the 

reference genome. 

nsp12_PID11 

GTGA,CTGGAGTTCAGACGTGTGCTCiTCCGATCTNNNNNNNNNNNC 

AGTATAGCCAAAGACACAAACCG 

cONA primer, Targeting 

15983-16002 0<1 the 

reference ge('lome. 

n•p14_PID11 

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNC 

AGTGAACATCGACAMGAAAGGG 

<:ONA primer. Targeting 

18715-1873'1 ~n the 

reference genome. 

ial3_PID11 

GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNNNNNNC 

AGTTTCAGCCACTCCTTTATCCC 

cONA primerL Targeting mice 

IFIT3 rnRNA.. 

isg15_PID11 

GTGACTGGAG'TTC.AGACGTGTGCTCTTCCGATCTNNNNNNNNNNNC 

AGTGGGGCTTTAGGCCATACTC 

cONA primer. T ~r.geling mice 

ISG15 mRNA. 

41F_AD 

GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNGCT A 

CAAGTTCGTCCTTTGG 

.,_..a round PCR forward primer. 

larga~ng 19812-19831 on 

the refarence genome 

nsp10_AD 

GCCTCGCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNTGCT 

CAGGTGCTAAGCGAAT 

1• round PCR forward pnmer. 

TargetJn.9 12983-13002 on 

the referertce genol"fle 

nsp12_AD 

GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNATAG 

GCTTCGATGTTGAGGG 

1 • round PCR forward primer. 

Targeting 15388-15-107 on 

the reference genome 

nsp14_AD 

GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNATTG 

CAAGCTGGTTGTAACA 

1 • round PCR forward primer. 

Targering 18260-18279 on 

the reference genome 

ir.t3_AD 

GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNCGAT 

OCACAGTGAACAACAG 

1~ round PCR forward p~mer. 

Targeting mice IFIT3 mRNA. 

isg15_AD 

GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAGNNNNTGG 

GACCTAAAGGTGAAGATG 

1" round PCR forward primer. 

Targeting mice ISG15 mRNA. 

Adapter R GTGACTGGAGTTCAGACGTGTGCTC 1~ round PCR reverse primer 

Uni"ver-sal 

Adapter 

AATGATACGGCGACCACCGAGATCTACACGCCTCCCTCGCGCCATC 

AGAGATGTG 

2"" round PCR foiward primer 

with tllumlna adapter 

soquence 

lndesed 

Adapter 

CAAGCAGMGACGGCATACGAGATNNNNNNG'TGACTGGAGTTCAG 

ACGTGTGCTC 

2' 0 ruund PCR revorse pnmer 

with Illumine adapter 

sequsnce and inclir,es 

(NNNNNNN) 

Old Nax\era GCCTCCCTCGCGCCATCAGAGATGTGTATAAGAGACAG 

CustomltBd sequanClfl_g 

primer 
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Florence, Clint (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn =80d7c31 beaae49fbba76a86eb7302276-clint. flore 
<clint.florence@nih.gov>; 
<!th\t&:\ ~; 

Honey, Kristen (O5/IOS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn =Recipients/cn=6b08fb836343419893 Sa04S53e608792-Honey, Kris 
<Kristen.Honey@hhs.gov>; 
Eloff, Benjamin (FDA/CDRH) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn =Recipients/en =d2485b031 b3a422db14ba70fe09d4f7c-benjamin .el 
<Benjamin.Eloff@fda.hhs.gov>; 
<f1L\J'I"'\. P; 
<lth\lC\ p; 
Tous, Guillermo (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/cn=2669decf215f4efb8cb666372090fc34-Gulliermo, 
<Guillermo.Tous@hhs.gov>; 
Appler, Jessica (OS/ASPR/IO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en =42 7afeb137394e3087b770779847904c-Appler, Jes 
<Jessica.Appler@hhs.gov>; 
Weinbaum, Cindy (CDC/DDID/NCIRD/ISD) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =f65eb8eb 7828477e8cb36688456cb313-Weinbaum, C 
<chw4@cdc.gov>; 
Davenport, Matthew (OS/ ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =6333bd5cba5243 laa8419f28f3ecb Ida-Davenport, 
<Matthew.Davenport@hhs.gov>; 
Ulbrandt, Nancy (NIH/NIAJD) [E) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn =Recipients/en =a022f60409a54188ba8b98d3f9d93041-nancy. ulbra 
< nancy.ulbrandt@nih.gov>; 
Evenhaugen, Stuart (OS/ASPR/SPPR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =096da4304b244b589cl 70a5b84fbba60-Evenhaugen, 
<Stuart.Evenhaugen@hhs.gov>; 
<111,,..\IC\ C 
Bentley, Lisa Marie (O5/ASPR/SIIM) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =ab7f0b8349ab4 2359d0e9e757f617a0a-Bentley, Li 
<LisaMarie.Bentley@hhs.gov>; 
<Ith\IC\ Pi 

t~~//~~ J; 
Loiseau, Jacqueline (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =813085 lded6f4 lcf8ced6291 lb105lfS-Loiseau, Ja 
<Jacqueline.Loiseau@hhs.gov>; 
Andrews, Sean (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en =userc 7185523 <Sean.Andrews@hhs.gov>; 
➔/&,...\IC\ ~ ; 

Torrens, Luis (O5/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =fe57fa9b36594eaa8da 156635d576ead-Torrens, Lu 
<Luis.Torrens@hhs.gov>; 
Deckhut, Alison (NIH/NIAID) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =462412 lec2c34e62b98230589a2457ec-alison .deck 
<augustine@niaid.nih.gov>; 
Breen, Joseph (NIH/NIAJD) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b2775f60f7eb4fb9a77000a0ac66e8ed-joseph.bree 
<jbreen@niaid.nih.gov>; 
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Flowers, Artensie (O5/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =0a55a86b0a484el 899af59cl1 0adc045-Flowers, Ar 
<Artensie. Flowers@hhs.gov>; 
Ramirez, Gabriela (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =2fa55b8d9369459c91a5cd8408310af4-Ramirez-Leo 
<Gabriela.Ramirez@hhs.gov>; 
Lee, Sherline (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =51923406df8e4ab890 lccaa9c6eddc21-Lee, Sherli 
<Sherline.Lee@hhs.gov>; 
Parkinson, Elizabeth (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn=c7d8ca392682499cbbb86bea2dab6ba3-Parkinson, 
<Elizabeth.Parkinson@hhs.gov>; 
Marks, Lucia (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =3b4b0ee0fecd4a14badc0f8b6d694161-Marks, Luic 
<Lucia.Marks@hhs.gov>; 
Staley, Michael (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn=65b5c104eac0406c8a5e44315d88d35b-Staley, Mic 
< M ichael.Staley@hhs.gov>; 
Miron, Claudia (O5/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYD IBOHF23SPDL T)/cn=Recipients/en =673a9d4clc0b4 bblbde7d98lfecb4bc6-Miron, Clau 
<Claudia.Miron@hhs.gov>; 
White, Catalina (O5/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =9ca5d04357494dc6b5119a29da5eeabb-White, Cata 
<Catalina. White@hhs.gov>; 
Mittar, Dev (O5/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= Sc5fb5303b104a218la6091123 l 97f4c-M ittar, Dev 
<Dev.Mittar@hhs.gov>; 
Howell, David (OS/ASPR/SPPR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYD IBOHF23SPDL T)/cn=Recipients/cn = b00Sab 75d4234af08485940dc761d7f-David Howel 
<David.Howell@hhs.gov>; 
~fh\fC:\ b-; 
<Michelle. holko@pif.gov>; 
Vaught, Andrea (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 22132fb08ef6407ab9fa3c698000ad44-Vaught, And 
<Andrea.Vaught@hhs.gov>; 
<111--.\fr-\ ~ ; 

1(1--.\tr-\ I>; 
Ezernack, Paige (OS/ASPR/SPPR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en =0174 777a449342bb811d7eefb0a92eec-Rogers, Pai 
<Paige.Ezernack@hhs.gov>; 
Hamel, Joseph (O5/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 (O5/ASPR/SPPR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn= 54ddcbd 114dd4421a 16c04e3b51e2ffe-Leary, Adam 
<Adam.Leary@hhs.gov>; 
<l/h \/&:\ l>i 
Clay, Matt (O5/ASPR/SIIM) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn= 7137fe008b3143fc9Sc219c276b771c3-Clay, Matt 
<Matt.Clay@hhs.gov>; 
<keith.bayha@associates.hq.dhs.gov>; 
Silverman, Matthew (FDNORA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 7777fd82f752499d96b8a lccfc956d63-matthew .sil 
<Matthew.Silverman@fda.hhs.gov>; 
< !th\IC:\ I>; 
Regan, Patrick M (FDA/ORA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 19c9d2bba5 la4464a9cfc630ea l 7235a-patrick.reg 
<Patrick.Regan@fda.hhs.gov>; 
<michael.staley@cdc.hhs.gov>; 
Cioce, Vittoria (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYD IBOHF23SPDL T)/en =Recipients/en =0dae3ac2270b46c1a ld6184ae3ecf8ef-Cioce, Vitt 
<Vittoria.Cioce@hhs.gov>; 
Lee, Sherline (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e82ce985a194489ca2e8275a64200c8c-Lee, Sherli 
<sil4@cdc.gov>; 
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Parkinson, Elizabeth (ASPR/SNS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYOIBOHF23SPOLT)/cn=Recipients/en= 539e7003ce2f48d4b50596fafbee5dd6-elizabeth.p 
<xkll@cdc.gov>; 
Marks, Lucia K. (COC/DDPHSIS/CPR/DSLR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYOIBOHF23SPOLT)/cn=Recipients/en=f61dca3ab72643bd8ad257534c8f68de-lucia.marks 
<bjy8@cdc.gov>; 
Staley, Michael F. (COC/DOPHSIS/CPR/DSLR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= b256249bdd1845f88db8422cb 103cldd-Staley, Mic 
<alu8@cdc.gov>; 
Torosian, Stephen (FDA/ORA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPOLT)/cn=Recipients/cn=e5aee42d85f5413ealc7ab0e99975e47-stephen.tor 
<Stephen. Torosian@fda.hhs.gov>; 
Bader, Judith (NIH/NCI) [V] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYOIBOHF23SPOLT)/cn =Recipients/en =c58d9a481dbe4e8db7e13af554c53baf-judith. bade 
<jbader@mail.nih.gov>; 
Asher, Jason (O5/ASPR/SIIM) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 72930e 15a70d47b9ab4ef28662232 la9-Asher, Jaso 
<Jason.Asher@hhs.gov>; 
Durham, David (O5/ASPR/SIIM) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =8bec9ee 7bda24969bdf d68806c27f443-Durham, Dav 
<David.Durham@hhs.gov>; 
Burney, Tabinda (OS/ASPR/OEM) (CTR <Tabinda.Burney@hhs.gov>; 
Singer, Lawrence (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =6702d0fbc7a l 4b9ab527160fafbe425b-Singer, Law 
<Lawrence.Singer@hhs.gov>; 
Peavy, Rosha (OS/ASPR/MFHC) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=4de028386ca54eb08bc5f4a689e65b40-Peavy, Star 
<Starling.Peavy@hhs.gov>; 
Volkow, Nora (NIH/NIDA) (El /o:ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c2b42d2f391c4cff9ad915e2c3ef0d52-nora.volkow 
<nvolkow@nida.nih.gov>; 
tfl..... \J"C\ ~ ; 

Sazonova, Irina (NIH/NIDA) [E) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=e41490e06f9147db9f004c3961117366-irina.sazon 
<irina.sazonova@nih.gov>; 
1'h\/t::.\ ~ ;

4/h\/&:::\ t; 
t,..._,,c, ~; 
Mu, Lillian (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYOIBOHF23SPDLT)/cn =Recipients/en =403f522d15e840e2b54be 7bab4a7963a-Mu, Lillian 
<Lillian.Mu@hhs.gov>; 

<!t"-\II~\ J>; 
11"-\IC\ J>i 
Ith\(~\ I; 
Hegdahl, Thomas (OS/ASPR/BARDA) (CTR) /o:Exchangelabs/ou:Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=Ode 160def4fc4 71690584c28f3207105-Hogdahl, Th 
<Thomas.Hogdahl@hhs.gov>; 
Harvath, Liana (O5/ASPR) (CTR <Liana.Harvath@hhs.gov>; 
Gautreau, Marc (HHS/ASPR) (CTR <Marc.Gautreau@hhs.gov>; 
Jubelt, Lindsay (HHS/ASPR <Lindsay.Jubelt@hhs.gov>; 
OS CIP (HHS/OS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=userf2cedc7d <CIP@hhs.gov>; 
Dicarlo-Cohen, Andrea (NIH/NIAID) [E) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/cn=0492993bf6c54cf38bl 45e0d3ea0c93d-andrea .dica 
<cohena@niaid.nih.gov>; 
Sheeran, Anita (NIH/NIAID) [E) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =dabc0a6c9a104d56873c379a8e444f9a-anita.sheor 
<anita.sheoran@nih.gov>; 
Nguyen, Tam (NIH/NIAID) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en= 7e9cdb5aca164b5bb84b4baca30580c 1-tam. nguyen. 
<tam.nguyen@nih.gov>; 
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Bryant, Paula (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en =b4fe56a 126fc4da2a4a187dece3928e2-paula.bryan 
<paula.bryant@nih.gov>; 
Cassatt, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =bdfdcffa37014f1496f7ea992a88feb5-david .cassa 
<cassattd@niaid.nih.gov>; 
Zeituni, Erin (NIH/NlAID) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/ en=38fffeba8c894c8d8d6b la30962c37e0-erin.zeitun 
<erin.zeituni@nih.gov>·; 
Kincaid, Randall (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=56bd578f55b14a99aa65d9cdc924ad40-randall.kin 
<randall.kincaid@nih.gov>; 
Higgs, Elizabeth (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =ce3e542539154ce59df4bedbc8741ebf-elizabeth .h 
<ehiggs@niaid.nih.gov>; 
Leitner, Wolfgang (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=fcf3a1169aef4237ae63e3af763402a0-wolfgang.le 
<wleitner@niaid.nih.gov>; 
Brown, Liliana (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=caa89eb27ad34bd 1804c33f255b9abfa-liliana.bro 
<liliana.brown@nih.gov>; 
Krafft, Amy (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =ce60972f7flc4f36b96e257e08350Sc0-amy .krafft. 
<kraffta@niaid.nih.gov>; 
Macchiarini, Francesca (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=7cb08953e39e47ff955584Sf2e5315f6-francesca.m 
<FMACCHIARINl@niaid.nih.gov>; 
Salomon, Rachelle (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn =fe8a95e662334126ad8fdc7f73015cl 1-rachelle.sa 
<salomonra@niaid.nih.gov>; 
Rios, Carmen (NIH/NIAID) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 556cbbb38c324d34949650404ba0f0 lb-carmen. rios 
<carmen.rios@nih.gov>; 
Roberts, Chris (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =8d9dd694 3ef94eab9cl 1 b4d07aa4f5e5-chris. rober 
<paul.roberts@nih.gov>; 
Broughton, Robin (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=fle912ccd23b4b819920e0d8244622f0-robin. broug 
<robin.broughton@nih.gov>; 
Hollingsworth, Brynn (NIH/OD) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =baS1 0b0d5225457799a428d9f5f3d631-brynn.holli 
<brynn.hollingsworth@nih.gov>; 
Davis, Mindy (NIH/NIAID) [E) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en= 16e00c229bfa4c329bb3349ef620deed-mindy .davis 
<mindy.davis@nih.gov>; 
Sanz, Patrick (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =e228b0d4e8964cd88f99a2128b969f80-patrick.san 
<patrick.sanz@nih.gov>; 
Schiltz, Helen (NIH/NIAID) [El /o=Exchangel.abs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn = Recipients/en =89f2008d8dd04f5ea 7695f37929f6df7-helen.schil 
<hschiltz@niaid.nih.gov>; 
Harris, Ray (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =844dc42ac75a4aeab0a44 33681626737-ray. harris. 
<raymond.harris@nih.gov>; 
Coburn, James (FDA/QC) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 59d3ebcaece644b2acecf0c2b86l f228-james.cobur 
<James.Coburn@fda.hhs.gov>; 
Lane, Cliff (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 1 la174ee688e426392d98ba9cd5el945-cliff. lane. 
<clane@niaid.nih.gov>; 
Spinelli, Beth (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=9273726351264b45817f263Sa38Sc8a2-beth.spinel 
<spinellb@niaid.nih.gov>; 
Spiro, David (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en =a 7c5alfe05314a58ae927cdbba519660-david .spiro 
<david.spiro@nih.gov>; 
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Taliaferro, Lanyn (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en=b588baa80dlb4b46b99ea269fcaa2668-lanyn. talia 
<lanyn.taliaferro@nih.gov>; 
Guina, Tina (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =95bce007be3a45498b5630b0f8b47f6c-tina .guina. 
<tina.guina@nih.gov>; 
Vedamony, Merriline (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/ en= 72050d47b5394624a64b656b 1430f148-merriline. v 
<merriline.satyamitra@nih.gov>; 
Davey, Richard (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=967b9d65222492fb885fc8730daa04e-richard.dav 
<rdavey@niaid.nih.gov>; 
Dowling, William (NIH/NIAID) [EJ /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=798b28a445d245b081315f5026c63594-william.dow 
<William.dowling@nih.gov>; 
Klein, Harvey (NIH/CC/DTM) [V] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =d8aa 174147774777909d4 ld28e661857-harvey. klei 
<hklein@cc.nih.gov>; 
Spriggs, Shardell (NIH/NINDS) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =a879f24c24f643ecb07ea0f855ebl234-shardell.sp 
<shardell.spriggs@nih.gov>; 
Nuzum, Ed (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =e1244 747253d4b3f875a80b7d0a2e25a-ed.nuzum.ni 
<enuzum@niaid.nih.gov>; 
Jett, David (NIH/NINOS) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=22aa18aa502847ff9ddlbf14c33889ea-david.jett. 
<jettd@ninds.nih.gov>; 
Yeung, David (NIH/NINOS) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=32dfda ld08 lc4f26a3fa9a0842a8f3e0-dave. yeung. 
<yeungd@ninds.nih.gov>; 
Eakin, Ann (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2450d7bc6fdb4002830e6e27b34841ce-ann.eakin.n 
<ann.eakin@nih.gov>; 
O'Connor, Thomas (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= bbb9aee5bld14df3bf383b37 58477728-thomas.o'co 
<Thomas.Oconnor@fda.hhs.gov>; 
Daniel Harris <Daniel.Harris@fda.hhs.gov>; 
Cho, David S (CBER) (FDA/CBER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en =d79853f418ac48Bc9cd 10b 70dle2b0f 1-david.cho.f 
<David.Cho@fda.hhs.gov>; 
Hu-Primmer, Jean (FDA/OC) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =fffdd 16ded0040848b273 7e741639ad5-jean.huprim <Jean.Hu· 
Primmer@fda.hhs.gov>; 
Lee, Sau (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =c39fca9df5f449928b28cdb 7bl52c292-sau.lee.fda 
<Sau.Lee@fda.hhs.gov>; 
Scott, Dorothy (FDA/CBER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en =9a4d7d954e444d359cf7af4 73cebcdac-dorothy.sco 
<Dorothy.Scott@fda.hhs.gov>; 
Schwartz, Suzanne (FDA/CDRH) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3bce62c458594ca8bl5ecc04fe 792094-suzanne .sch 
<Suzanne.Schwartz@fda.hhs.gov>; 
Graitcer, Samuel B. (CDC/DDID/NCIRD/ISD) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 763bb4af9795494cb02f9686ed2a8233-samuel .grai 
<igc6@cdc.gov>; 
Anthony Macaluso ◄11,.,. , 1c1 
Edward Clayson ¢'·.--=h=\1=a=,=========::::;1,; _ _,, 

Eric Midboe ,;=" :::::'::::'=:~::::::' ==========:::;-:----"
Erin Milner <I" --,,,.., I; 
George Christopher <!th\1a, I>; 

Jonathan Phillips r-<·=.'::' ::.' :::'.'~::.''.:.===============........ 
Juanita Grimsley 1,r.. ""' t ; 
'Kimberly Wallace'lth\la\ I; 
'Melanie Eacho' , ,. : ,~ . 
'Sangeeta Underw':':o'.:":o:'.':d:;"' ~<!;::, ....=, ,=c=,======-----.t; 
'Clayson, Edward T CIV USARMY DOD JPEOCBD (US' 1""'1h'-'--'-'\1""a""\________.f; 
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mailto:Suzanne.Schwartz@fda.hhs.gov
mailto:Dorothy.Scott@fda.hhs.gov
mailto:Sau.Lee@fda.hhs.gov
mailto:Primmer@fda.hhs.gov
mailto:David.Cho@fda.hhs.gov
mailto:Daniel.Harris@fda.hhs.gov
mailto:Thomas.Oconnor@fda.hhs.gov
mailto:ann.eakin@nih.gov
mailto:yeungd@ninds.nih.gov
mailto:jettd@ninds.nih.gov
mailto:enuzum@niaid.nih.gov
https://nuzum.ni
mailto:shardell.spriggs@nih.gov
mailto:hklein@cc.nih.gov
mailto:rdavey@niaid.nih.gov
mailto:merriline.satyamitra@nih.gov
mailto:tina.guina@nih.gov
mailto:lanyn.taliaferro@nih.gov


- -

-

'Dean, Wendy K CIV USARMY MEDCOM USAMMDA {US' <tn-.\tc \ 
'Ramsburg, Katherine J CTR USARMY MEDCOM USAMRMC::,";:(U-;::S:;'' '-;:l r=..=,=rc=_=\ =====:.._---,!>; 
'Pottol' {h \{&::\ 
Hopkins,""..-~""~~ A """"S'"T'TSARMY U f;Svet ana_,,,....CTR U"".,.,""'""'..,....,.,-rlSA <!t i... , t c , 
Crowder, Alicia T CIV USARMY MEDCOM USAMRMC (US ~th\/t::\ ~: 

Davis, Michael R Col USAF USARMY MEDCOM USAMRMC (U;.:S:.......!:-j,=...='='="'='=======,-~I; 
Johnston, David S LTC USARMY MEDCOM USAMRMC (US -¾Ju' rsi.,u .. ;cu,"'""c nu"' " "' L; 
Pilia, Marcello CTR USARMY MEDCOM USAMRMC (US 4•• • • • , " ; 
West, Therese A CIV USARMY MEDCOM USAMRMC (US <lri...,rc- , ~; 
Cosing, Sheryl G CTR DHA J-9 (US 4/h\ta \ !; 
<!rh\{&::\ I; 
Michael Ingram <nlri..,re\ I; 
Rachel Overman <j,. , , ~, i,; 
Megan Henline <J ,..._~,,.., I:>; 

<f/L \ /,....\ I 1; 
Selimovic, Seila (NIH/NIBIB) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=373440lea59e4ae08c18f4f21cbdb8d2-seila.selim 
<seila.selimovic@nih.gov>; 
Gordon, Jennifer (NIH/NIAID) [E) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=7213e458ad5c4b3e934 le4ff27e640b5-jennifer.go 
<jennifer.gordon2@nih.gov>; 
Stemmy, Erik (NIH/NIAID) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2ca683dl92be4955bccd24b134a31b6b-erik.stemmy 
<erik.stemmy@nih.gov>; 
Stoughton, Daniel (NIH/NIAID) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=649aa75c91dc4824938df63c66e50158-dan.stought 
<daniel.stoughton@nih.gov>; 
Vh\{&::\ t 
MacGill, Tracy (FDA/OC) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=ffc23a63be5b4f60b6bc5ce0348abf6d-tracy.macgi 
<Tracy.MacGill@fda.hhs.gov>; 
Pickett, Thames (NIH/NIAID) [E) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=223b3a2eafe4401f9eedecbe842c5ae3-thames.pick 
<pickettte@niaid.nih.gov>; 
<mark.williams4@nih.gov>; 
Ross, Jennifer (FDA/OC) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=2ada587242c5413fb98920118f6lda19-jennifer.ro 
<Jennifer.Ross@fda.hhs.gov>; 
Greene, Carolyn M. (CDC/DDID/NCIRD/ID) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=3df2222252ea468f8la70f6124cec7f1-carolyn.gre 
<cqg4@cdc.gov>; 
Dunsmore, Sarah (NIH/NIGMS) [E] /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en=95b386cb524443e78l Od6e373f3932df-sarah.dunsm 
<dunsmores@nigms.nih.gov>; 
Sico, Colleen (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=83ee33aec60e4beda7lae0c258f0fbcb-colleen.sic 
<colleen.sico@nih.gov>; 
Black, Chad C LTC USARMY MEDCOM WRAIR (US <i .: - •- - i>; 
Rohde, Jason M CIV (US ~-· -·-· - -· _______ 
Demons, Samandra T MAJ USARMY MEDCOM WRAIR (USA <....•...• ......-------.~--­
Zurawski, Daniel V CIV USARMY MEDCOM WRAIR (US <t:•=·:;::, :;:'.;, -;:·=====:::=:::::::=::'.:::='.J"; 
Pinto, Valerian B CTR USARMY DOD JPEO CBRND (USA ,..-"- ~-'"'"~-_~ _- - _- ~~- _- _- _,,-,~'- '"'" - - ~~- ~ - - _- ~- ~.._, 

<'1._..,::.::::::::::::::=; ::::::::::::::::.:::.:::::::::::_-...:::• >;__.. ' '"' ' ::: 

Van Gieson, Eric<::--=::::::::;==========~ 
Lawrence, Kendra L CIV USARMY MEDCOM USAMMDA (US ◄ 1.-.1rc, ~; 
Hepburn, Matthew <1,.. , , ,.., J:, ; 
Brown, Trevor S CTR USARMY DOD JPEOCBD (USA d,..." - "-,..-.,--------,f>; 
<lt i... \IC-\ ~i 

Harvey, Melissa (O5/ASPR/EMMO <Melissa.Harvey@hhs.gov>; 
Czarzasty, James (O5/ ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=usere3efe6ee <James.Czarzasty@hhs.gov>; 
Hunt, Richard (OS/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=a104469df5184cc38bf02034af7eca04-Hunt, Richa 
<Richard.Hunt@hhs.gov>; 
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<Lauren.Walsh@hhs.gov>; 
Hannah, Jennifer (OS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en =Recipients/en =usere873262b <Jennifer.Hannah@hhs.gov>; 
O'rourke, Anna (OS/ASPR/BARDA) (CTR) Anna.O'rourke@hhs.gov </o=Exchangelabs/ou=Exchange 
Administrative Group ( FYDIBOHF23SPDL T)/cn=Recipients/en= 1b485d31924b40269c895ec4ef2 702 7c­
O'rourke, A>; 
< l tL\fr> \ C 
Kjm, Sonnie (NIH/NIAID) [E] /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/en= 10ee3095a0704 761980a lcbac7d6cff6-sonnie.kim. 
<sonnie.kim@nih.gov>; 
<mellss.harvey@hhs.gov>; 
Leissa, Brad G (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/en =Recipients/en =daa8724f45c646ec966a29dc9b038647-brad. leissa 
< Brad.Leissa@fda.hhs.gov>; 
Beigel, John (NIH) [El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn=45af28983da4 300b0217b591151861c-john .beige I 
<jbeigel@niaid.nih.gov>; 
Lavrich, Carol (OS/ASPR/BARDA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =fc786f573 28f4,92cb4 28e640a5ee4120-Lavich, Car 
<Carol .Lavrich@hhs.gov>; 

<Julio.gin@hhs.gov>; 
<Stuart.evanhaugen@hhs.gov>; 

<l' " ''c ' t; 
Nambiar, Sumathi (FDA/CDER) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL D/cn=Recipients/cn=b80aa26844e74cee96dffb42db5b648-sumathi.nam 
<Sumathi. Nambiar@fda.hhs.gov>; 
Craig, Michael R. (CDC/DDID/NCEZID/DHQP) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T)/cn=Recipients/cn =59fc1c441e114adab2ab338abba9afa5-Craig, Mich 
<bez7@cdc.gov>; 
Cash, Amanda (HHS/ASPE) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=53a10ff3258848clb06b5cbcd304959b-Cash, Amand 
<Amanda.Cash@hhs.gov>; 
Jessup, Amber (HHS/ASPE) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en =userc6410af5 <Amber .Jessup@HHS.GOV> 

Subject: nCOV TechWatch, Humanigen, Thereapeutic 

Date: 2020/03/24 14:19:00 

Start Date: 2020/03/30 13:00:00 

End Date: 2020/03/30 13:30:00 

Priority: Normal 

Type: Appointment 

Location: WebEX 

OS - ASPR - BARDA - ALL; OS - ASPR - VTC Support; Williams, Deitra (OS/ASPR/BARDA); 
th\/R\ Katherine.thyer@hhs.gov; Sam.lee@fda.hhs.gov; 

Tom.winters@nih.gov; ' " \It.:' \ Hrdina, Chad (OS/ASPR/SPPR); Jones, Juanita 
(OS/ASPR/BARDA)· Harris James OS/ASPR/BARDA); Siddiqui, Abid (OS/ASPR/BARDA) (CTR); Fisher, 
Robert (FDA/QC); l"- \11.:' \ 1"- " " ' !Wong, Diana 
(OS/ASPR/SIIM); Butts, Keane (OS/ASPR/BARDA);lth\It:: \ !Gorman, Susan 
(ASPR/SNS); I"--,,,.., I Coleman, Norman (NIH/NCI) [E] ; Woodson, Sara 
(NIH/NIAID) [F]; jerome.cordts@associates.hq.dhs.gov; Caneva, Duane (OHS.GOV); Koerner, John 
(OS/ASPR/SPPR); Cliffer, Kenneth (O5/ASPR/SPPR); Post, Diane (NIH/NIAID) [E]; Shabman, Reed 

Attendees: (NIH/NIAID) [E]; Uyeki, Timothy M. (CDC/DDID/NORD/ID); Gin, Julia (O5/ASPR/SPPR); Delaney, Lisa 
(CDC/NIOSH/OD); Peterson, Jeff (CDC/NIOSH/NPPTL/CVSDB); Dowell, Chad (CDC/NIOSH/OD); 
D'A.lessandro, Maryann M. (CDC/NIOSH/NPPTL); Miller, Colleen S. (CDC/NIOSH/NPPTL/CVSDB); 
Pallansch, Mark A. (CDC/DDID/NCIRD/DVD); Gerber, Susan I. (CDC/DDID/NCIRD/DVD); 

!fh\/t::\ Uth\/t::\ 

!fh\It:: \ 
kh\/t:: \ IMarston, Hilary (NIH/NIAID) [E]; Bozick, Brooke (NIH/OD) [E]; 
kimberly.taylor3@nih.gov; Sciotti, Rick (NIH/NIAID) (E]; Beanan, Maureen (NIH/NIAID) [E); Patel, 
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Anita (CDC/0DID/NCIRD/0D); Mair, Michael {FDA/0C); Measer, Gregory (FDA/QC) (CTR); Carroll, Darin 
{CDC/DDID/NCEZID/0D); Kuhnert-Tallman Wendi CDC DDID OD); Osorio, Manuel (FDA/CBER); 
Florence, Clint (NIH/NIAID) [E]; fhHC::\ Hone Kristen OS IOS); Eloff, 
Benjamin (FDA/CDRH); rh\ta\ b ) (6 ) Tous, Guillermo 
(0S/ASPR/BARDA) (CTR); Appler, Jessica (0S/ASPR/I ; em aum, in y DID/NCIRD/ISD); 
Davenport, Matthew (OS/ASPR/BARDA); Ulbrandt, Nancy (NIH/NIAID) [E]; Evenhaugen, Stuart 
OS/ASPR/SPPR •/1,... \IC\ Bentley, Lisa Marie (0S/ASPR/SIIM) (CTR); 
h ,re:::\ th\tc, 1,.....\fc\ I Loiseau, 
Jacqueline (0S/ASPR/BARDA) (CTR); Andrews, Sean (OS/ASPR/EMMO);!r1,,.\fc1 I 
Torrens, Luis (OS/ASPR/EMM0); Deckhut, Alison {NIH/NIAID) [EJ; Breen, Joseph {NIH/NIAID) [EJ; 
Flowers, Artensie (0S/ASPR/EMM0); Ramirez, Gabriela (0S/ASPR/EMM0); Lee, Sherline 
{0S/ASPR/EMM0); Parkinson, Elizabeth (05/ASPR/EMM0); Marks, Lucia (05/ASPR/EMM0); Staley, 
Michael (0S/ASPR/EMM0); Miron, Claudia (0S/ASPR/EMM0); W i • E 0); Mittar, 
Dev (OS/ASPR/BARDA) (CTR); Howell, David (0S/ASPR/SPPR); '""'/h-',\'-'-/R'--'-\-'--_______._ __, 
Michelle.holko@pif.gov; Vaught, Andrea (0S/ASPR/BARDA) (CTR);o;--:h;-a--'-'H..a;n'"""\=------:----:-=-,,,.,.,.-=-=-=-,--~ 
!rh \/R\ IEzernack, Paige {OS/ASPR/SPPR); Hamel, Joseph (0S/ASPR/IO); 
Lombardini, Eric (OS/ASPR/10; Leary, Adam (05/ASPR/SPPR); !rh\fC::\ !Clay, Matt 
(OS/ASPR/SIIM) (CTR); keith.bayha@associates.hq.dhs.gov; Silverman, Matthew (FDA/ORA); 
Ith\/e:::\ IRegan, Patrick M {FDA/ORA); michael.staley@cdc.hhs.gov; Cioce, Vittoria 
{05/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/NO) [V]; Asher, Jason (OS/ASPR/SIIM) (CTR); Durham, David 
{0S/ASPR/SIIM) (CTR); Burney, Tabinda (OS/ASPR/0EM) (CTR; Singer, Lawrence (0S/ASPR/BARDA) 
{CTR); Peavy, Rosha (0S/ASPR/MFHC); Volkow, Nora (NIH/NIDA) [E]/!-;.!:I'::::'-::::::'::::::',...='=======::;-' 
Sazonova, Irina (NIH/NIDA) [E); Ith\/c1 t !r1,,. \/c1 

lth\/c1 ,~u, Lillian (0S/ASPR/BARDA) (CTRb ,. . , ~, 
!fh'l/t=:.\ ]!fhVR\ 

/ h \IC\ 

!,h ,re, IHogdahl, Thomas (0S/ASPR/BARDA) (CTR); Harvath, Liana 
(0S/ASPR) (CTR; Gautreau, Marc (HHS/ASPR) (CTR; Jubelt, Lindsay (HHS/ASPR; OS CIP (HHS/OS); 
Dicarlo-Cohen, Andrea (NIH/NIAID) [E); Sheeran, 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, Randall (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/NIAID) [E); Roberts, Chris (NIH/NIAID) 
[E); Broughton, Robin {NIH/NIAID) [EJ; 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/0C); Lane, Cliff (NIH/NIAID) [E]; Spinelli, Beth (NIH/NIAID) [E]; Spiro, David (NIH/NIAID) [E]; 
Taliaferro, Lanyn (NIH/NIAID) [E]; Guina, Tina (NIH/NIAID) [E]; Vedamony, Merriline (NIH/NIAID) [E]; 
Davey, Richard (NIH/NIAID) [E]; Dowling, William (NIH/NIAID) [E); Klein, Harvey (NIH/CC/DTM) [V]; 
Spriggs, Shardell (NIH/NINOS) [E]; Nuzum, Ed (NIH/NIAID) [E]; Jett, David (NIH/NINOS) [E]; Yeung, 
David (NIH/NINOS) [E]; Eakin, Ann (NIH/NIAID) [E); O'Connor, Thomas (FDNCDER); Daniel Harris; 
Cho, David S (CBER) (FDA/CBER); Hu-Primmer, Jean (FDA/QC); Lee, Sau (FDA/CDER); Scott, Dorothy 
{FDA/CBER); Schwartz, Suzanne (FDA/CDRH); Graitcer, Samuel 8. {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 JPEOCBD (US'; 'Dean, Wendy K av USARMY MEDCOM USAMMDA (US'; 'Ramsburg, Katherine J 
CTR USARMY MEDC0M USAMRMC (US'; 'Pottol'; Hopkins, Svetlana A CTR USARMY (USA; Crowder, 
Alicia T av USARMY MEDC0M USAMRMC (US; Davis, Michael R Col USAF USARMY MEDC0M USAMRMC 
{US; Johnston, David S LTC USARMY MEDC0M USAMRMC (US; Pilia, Marcello CTR USARMY MEDC0M 
USAMRMC (US; West, Therese A CIV USARMY MEDCOM USAMRMC (US; Cosing, Sheryl G CTR DHA J-9 
{US; "-, , ,..., Michael Ingram; Rachel Overman; Megan Henline; 
!th\fc, Uthvi::, !Selimovic, Seila (NIH/NIBIB) [E]; 
Gordon, Jennifer (NIH/NIAID) [E); Stemmy, Erik (NIH/NIAID) [E); Stoughton, Daniel (NIH/NIAID) [E]; 
1, ..... \ 1c, I MacGill, Tracy (FDA/OC); Pickett, Thames (NIH/NIAID) [E]; 
mark.williams4@nih.gov; Ross, Jennifer (FDA/0C); Greene, Carolyn M. (CDC/DDID/NCIRD/ID); 
Dunsmore, Sarah (NIH/NIGMS) [E); Sico, Colleen (NIH/NIAID) [E); Black, Chad C LTC USARMY 
MEDCOM WRAIR (US; Rohde, Jason M CIV (US; Demons, Samandra T MAJ USARMY MEDC0M WRAIR 
{USA; Zurawski Daniel V CIV USARMY MEDC0M WRAIR US· Pinto Valerian B CTR USARMY DOD JPEO 
CBRND (USA; (b )(6) Van Gieson, Eric; Lawrence, 
Kendra L CIV • e urn, a ew; rown, Trevor S CTR USARMY 
DOD JPE0CBD (U fh \/C::\ Harvey, Melissa (05/ASPR/EMM0; Czarzasty, 
James (05/ASPR/EMM0); Hunt, Richard (0S/ASPR/EMM0); Lauren.Walsh@hhs.gov; Hannah, Jennifer 
{0S/ASPR/EMM0); 0'rourke, Anna (05/ASPR/BARDA) (CTR)irh\fe:::\ !Kim, Sonnie 
(NIH/NIAID) [E); meliss.harv hhs. ov· Leissa Brad G FD CDER • Bei el John NIH) [E]; Lavrich, 
Carol (0S/ASPR/BARDA); "--'th'"'"l.:..:.r..:cc.a.,:.1___~---~--------.....-J 
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Julio.gln@hhs.gov; Stuart.evanhaugen@hhs.gov;l, 1-.\JC"\ INambiar, Sumathi 
(FDA/CDER); Craig, Michael R. (CDC/DDID/NCEZID/DHQP); Cash, Amanda (HHS/ASPE); Jessup, Amber 
(HHS/ASPE) 

Lenzilumab: The Only Phase Ill 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 p!anning stages to start a phase Ill 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 Heatth Organization (WHO), SARS-CoV-2 and its assoclated clinical 
syndrome (COVID-19) is a viral pandemic resulting in 15% severe infections (requiring oxygen) and 
5% critical infections (requiring mechanical ventilation). WHO estimates the current case fatality 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 results 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 coronavirus", supports the hypothesis that cytokine storm-induced 
immune mechanisms contribute to patient mortality with COVID-19 (attached). The authors note that 
steroid treatment 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-19 in this setting. 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-19, 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 on prevention of cytokine storm and can ex.acerbate cytokine storm in the CNS 
when given as a preventative measure. Additionally, this and other !L-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 111 ready asset that could prevent cytokine storm in at-risk 
patients and make a significant impact on morbidity, mortality, and healthcare resource utilization 
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<TechWatch@hhs.gov>: 
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(FYDIBOHF23SPDLT)/cn =Recipients/en =d0eb2f8f5b284de5970f84bba351 b030-ASPRITServi 
<ASPRITServiceRequest@hhs.gov>: 
Williams. Deitra {OS/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= ff55090910684fd la0d5606d 187496cc-Williams, D 
<Deitra.Williams@hhs.gov>: 
j 1 1,,,.\IC \ 

<Katherine.thyer@hhs.gov>; 
<Sam.lee@fda.hhs.gov>: 
Winters. Tom (NIH/NCI) (El /o=ExchanqeLabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD /cn =Recipients/en=809b3dc8922c457eb7el 65bbae89c001-tom. winters 
<twinters@mail.nih.gov> : 
➔/h\IC.\ I~ 
Hrdina, Chad (OS/ASPR/SPPR} /o=ExchangeLabs/ou=Exchange Administrative Grouo. 
(FYDIBOHF23SPDLU/cn=Recipients/cn=c8ce8fl924b146179df90bld99953414-Hrdina. Cha 
<Chad.Hrdina@hhs.gov>: 
Jones. Juanita (O5/ASPR/BARDA) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)!cn =Recipients/en =baf9a4f0cd514ddl a 758ec75b3302105-Jones. Juan 
<Juanita.Jones@hhs.gov>; 
Harris. James {O5/ ASPR/BARDA) /o=ExchanqeLabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDL T)/ en=Recipients/en= 72bc577bb4a94dd29acaef880f4411e2-Harris. Jam 
<James.Harris2@hhs.gov>: 
Siddiqui. Abid (O5/ASPR/BARDA) {CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLT)/ en=Recipients/en=f668ffdbf73641e9b4e4aeec89ec0!Be-Siddiqui. A 
<Abid.Siddiqui@hhs.gov>; 
Fisher. Robert (FDA/QC) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 28923afbf5Bb4b03a9f624448be88039-robert. fish 
<Robert.Fisher@fda.hhs.gov>: 
jth\/~ \ L 
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Wong. Diana rostASPR/SIIM) /o=ExchangeLabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDL Tl/en=Recipients/en=ea0c8b32a33b4ac586c2b5aa89c0df34-Wong. Diana 
<Diana.Wong@hhs.gov>; 
Butts. Keane {O5/ASPR/BARDA) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c84f9bc806 744c74b3ed098207c4c192-Butts. Kean 
<Keane.Butts@hhs.gov> : 
.:::llh\/C.\ I,;_ 
Gorman. Susan (ASPR/SNS) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 714·1173f78da4e519c35756fbbfb2593-Gorman, Sus 

<ccoleman@mail .nih.qov>; 
Woodson, Sara (NIH/NIAID) (Fl /o=ExchanqeLabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDL T)(cn=Recipients/cn= fcec243c97ab4d34abe923904ceb26dc-sara.woodso 
<sara.woodson@nih.gov>: 
<ierome.cordts@associates.hq.dhs.gov>: 
caneva. Duane (OHS.GOV) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD /en=Recipients/en=b6ba3c00c7944elb99ed3eecab996186-Duane.Canev 
<duane.caneva@hg.dhs.gov>; 
Koerner. John {O5/ASPR/SPPR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)!cn =Recipients/en =user6f a81la9 <John.Koerner@hhs.gov > : 
Cliffer. Kenneth (05/ASPR/SPPR) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=b01 d9108de9f499d91895705189a33e9-Cliffer, Ke 
<Kenneth.Cliffer@hhs.gov>: 
Post. Diane {NIH/NIAID) (El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ec55458ad48f484daad641dc9ec4d7f0-diane.oost. 
<postd@niaid.nih.gov>: 
Shabman, Reed (NIH/NIAID) (El /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/cn=Recipients/cn=97cd05ab3d814bl lb785ddeb3b387c98-reed.shabrna 
<reed.shabman@nih.gov> ; 
Uyeki. Timothy M. (CDC/DDID/NCIRD/ID) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/cn=781bd33db3a543d384Sbe279f7e085c7-Uyeki. Timo 
<tmuO@cdc.gov>: 
Gin, Julia (O5/ASPR/SPPR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=e4b899460dab4897b83dfd838c376bf9-Gin, Julia 

<spg4@cdc.gov>: 
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{FYDIBOHF23SPDLT)/cn =Recipients/en =89266e4e2fad4eda8f4cl60d7f4b426f-norman .cote 

mailto:tmuO@cdc.gov
mailto:reed.shabman@nih.gov
mailto:postd@niaid.nih.gov
mailto:Kenneth.Cliffer@hhs.gov
mailto:John.Koerner@hhs.gov
mailto:duane.caneva@hg.dhs.gov
mailto:ierome.cordts@associates.hq.dhs.gov
mailto:sara.woodson@nih.gov
mailto:Keane.Butts@hhs.gov
mailto:Diana.Wong@hhs.gov
mailto:Robert.Fisher@fda.hhs.gov
mailto:Abid.Siddiqui@hhs.gov
mailto:James.Harris2@hhs.gov
mailto:Juanita.Jones@hhs.gov
mailto:Chad.Hrdina@hhs.gov
mailto:twinters@mail.nih.gov
mailto:lee@fda.hhs.gov
mailto:Katherine.thyer@hhs.gov
mailto:Deitra.Williams@hhs.gov
mailto:ASPRITServiceRequest@hhs.gov


<Julia.Gin@hhs.gov> ; 
Delaney. Lisa (CDC/NIOSH/ODl /o=Exchangel..abs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en= 58091a23f0c045eab2fa7446eb43bcb7-Delaney, Li 
<lkd2@cdc.gov>; 
Peterson. Jeff (CDC/NIOSH/NPPTL/CVSDB) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/ en=Recipients/en= 569268bddc8643eb83a83c354fa50b9b-Peterson, J 
<iap3@cdc.gov>: 
Dowell. Chad (CDC/NIOSH/OD) /o=Exchangelabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLT)/cn=Recipients/en=d0cd61 0a94848f29ce046698e903f4c-Dowell. Cha 
<crd7@cdc.gov>; 
D'Alessandro. Maryann M. (CDC/NIOSH/NPPTL) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en=Recipients/en=84ec0645836a4 770bbbf656fdfa9004b-D'Alessandr 
~ j5@cdc.gov>: 
Miller. Colleen 5. (CDC/NIOSH/NPPTL/CVSDB) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en =Recipients/en=0478562al b5546f7b3e537a5061a 70c4-colleen.mil 
<hku6@cdc.gov>: 
Pallansch, Mark A. (CDC/DDID/NCIRD/DVD) /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8d2c7466ca624le48908elcl80b578de-Pallansch, 
<mapl@cdc.gov>: 
Gerber. Susan I. (CDC/DDID/NCIRD/DVD) /o=Exchangelabs/ou=Exchange Administrative GrouQ 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1034b18c4ae343ab8af0009bc19a1658-susan.gerbe 
<bhx1@cdc.gov> : 
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Biggins. Julia (MI L) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=625fa57e2c8b493c91d71f6467d9b445-Julia.Biggi 
J JL. \ ,,.., I· 
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Marston, Hilary (NIH/NIAIDl (El /o=ExchangeL.abs/ou=Exchanqe Administrative Group 
{FYDIBOHF23SPDLTl/en=Recipients/en=93be476c17024bbcbc5b44add0lfe6a8-hilary. mars 
<hilary.marston@nih.gov> : 
Bozick. Brooke (NIH/OD) (El /o=Exchangel abs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/cn=Recipients/cn=72c0cf7102a846ec90547cbfffa89b7e-brooke.bozi 
<brooke.bozick@nih.gov>: 
<kimberly.taylor3@nih.gov>: 
Sciotti. Rick (NIH/ NIAID) (El /o=Exchangel..abs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLn/cn=Recipients/cn=d7c582195Sc94de0b97cabf651f4187b-rick.sciott 
<rick.sciotti@nih.gov>: 
Beanan. Maureen (NIH/NIAID) (El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl /en=Recipients/cn=665d613583c44af89841cf5f74f415f1-maureen.bea 
<beananm@mail.nih.gov>: 
Patel. Anita (CDC/DDID/NCIRD/OD) /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en =Recipients/en= 1281344f1dab4bd28affld48cc25420-Patel. A nit 
<bop1@cdc.gov>: 
Mair. Michael {FDA/OC) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=f3e2b23223bc4a1abecf698a4122f6c3-michael. mai 
<Michael.Mair@fda.hhs.gov>: 
Measer. Gregory (FDA/OCl (CTR) /o=Exchangelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLTl /en =Recipients/cn=a6b7e5fl b1664deba8e7ccaca00c59aa-gregory.mea 
<Gregory.Measer@fda.hhs.gov> : 
carroll. Darin (CDC/DDID/NCEZ!D/OD) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=99fb669755014577bb022ab840672 724-Carroll. Da 
<zuz4@cdc.gov> : 
Kuhnert-Tallman, Wendi (CDC/DDID/OD) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=25762b0bdeac4d30856ed335c2a37a24-Kuhnert. We 
<wdkl@cdc.gov>: 
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Osorio. Manuel (FDA/CBER) /o=ExchanqeLabs/ ou= Exchanqe Administrative Group 
(FYDIBOHF23SPDLT\/cn=Recipients/cn=b9f88590884f4ec293205f43f176ace3-manuel.osor 
<Manuel.Osorio@fda.hhs.gov>; 
Florence. Clint (NIH/NIAID) [El /o=Exchanqelabs/ ou=Exchange Administrative Group 
{FYD1BOHF23SPDL Tl/en =Recipients/cn=80d7c31beaae49fbba 76a86eb 7302276-clint.flore 
<clint.florence@njh.gov>; 
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Honey. Kristen (O5/IOSl /o=ExchanqeLabs/ouaaExchanqe Administrative Group 
(FYDIBOHF23SPDLD/ cn=Recipients/cn=6b08fb8363434198935a04553e608792-Honey. Kris 
< Kristen.Honey@hhs.gov>: 
Eloff. Benjamin ffDN CDRH) /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T){cn =Recipients/cn=d2485b031b3a422db14ba 70fe09d4f7c-benjamln.el 
<Beniamin.Ejoff@fda.hhs.gov> ; 
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Tous. Guillermo (O5/ASPR/BARDA} {CTR} /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD /cn=Recipients/cn=2669ded215f4efb8cb666372090fc34·Gulliermo. 
<Guillermo.Tous@hhs.gov> ; 
Appler. Jessica (05/ASPR/IO) /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDL T\/cn =Recipients/en =427afebl37394e3087b770779847904c·Appler. Jes 
<Jessica.Appler@hhs.goV>; 
Weinbaum, Cindy (CDC/DDID/NORD/ ISD) /o=Exchangelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=f65eb8eb7828477e8cb36688456cb313-Weinbaum. C 
<chw4@cdc.gov>; 
Davenport, Matthew (O5/ASPR/BARDA) /o=Exchangelabs/ou=ExchanqeAdministrative Group 
{FYDIBOHF235PDLD/cn=Recipients/cn=6333bd5cba52431aa8419f28f3ecblda-Davenport. 
< Matthew.Davenport@hhs.gov>: 
Ulbrandt. Nancy (NIH/NIAID) [El /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDL T\/cn=Recipients/cn=a022f60409a54188ba8b98d3f9d93041-nancy. ulbra 
< nancy.ulbrandt@nih.gov> ; 
Evenhauqen, Stuart (O5/ASPR/SPPR} /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=096da4304b244b589c170a5b84fbba60·Evenhaugen. 
< Stuart.Evenhaugen@hhs.gov > { 
jth\ls:;.;\ _; 
Bentley. Llsa Marie (05/ASPR/SIIM) (CTR) /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/ cn=Recipients/cn =ab7f0b8349ab42359d0e9e 757f617a0a-Bentley. Li 
<LisaMarie.Bentley@hhs.gov>; 
4 ():,-\fC \ ► ; 

i b}(6) t 
Loiseau. Jacqueline (05/ASPR/BARDA} (CTR) /o=Exchanqelabs/ ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=81308Slded6f41d8ced62911b1051f5-Loiseau, Ja 
< Jacqueline.Loiseau@hhs.gov> ; 
Andrews. Sean (05/ ASPR/EMMO} /o=Exchanqelabs/ ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=userc? 185523 <5ean.Andrews@hhs.gov> : 
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(FYDIBOHF23SPDLD /cn=Recipients/cn=fe57fa9b36594eaa8da156635d576ead-Torrens,.Ly 
<Luis.Torrens@hhs.gov> ; 
Deckhut, Alison (NIH/NIAID) [El /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/ cn=Recipients/cn=462412.lec2c34e62b98230589a2457ec-alison .deck 
<augustine@niaid.nih.gov>; 
Breen. Joseph (NIH/NIAID) [El /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT\/cn=Recipients/cn=b2775f60f7eb4fb9a77000a0ac66e8ed-ioseph.bree 
<jbreen@niaid.nih.gov>; 
Flowers. Artensie {QS/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0a55a86b0a484e1899af59c110adc04S·Flowers. Ar 
<Artensie. Flowers@hhs.gov>; 
Ramirez. Gabriela (O5/ASPR/EMMO) /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn =Recipients/cn=2fa55b8d9369459c9 la5cd8408310af4-Ram1rez-Leo 
< Gabriela.Ramirez@hhs.gov>: 
Lee. Sherline (O5/ASPR/EMMO) /o=Exchanqelabs/ou= Exchange Administrative. Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=51923406df8e4ab890lccaa9c6eddc21-Lee. Sherli 
< Sherline.Lee@hhs.gov>; 
Parkinson. Elizabeth (OS/ASPR/EMMO} /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD /cn=Recipients/cn=c7d8ca392682499cbbb86bea2dab6ba3-Parkinson. 
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<Elizabeth.Parkinson@hhs.gov>: 
Marks. Lucia (O5/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLT)/ en=Recipients/en=3b4b0ee0fecd4a14badc0f8b6d694161-Marks. Luic 
<Lucia.Marks@hhs.gov> : 
Staley. Michael (05/ASPR/EMMO} /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=65b5c104eac0406c8a5e44315d88d35b·Staley, Mic 
<Michael.Staley@hhs.gov>: 
Miron. Claudia (O5/ASPR/EMMO) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)Lcn=Recipients/cn=673a9d4clc0b4bblbde7d981fecb4bc6·Miron. Clau 
<Claudia.Miron@hhs.gov>: 
White. Catalina (O5/ASPR/EMMO) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=9ca5d04357494dc6b5119a29da5eeabb·White. Cata 
<Catalina. White@hhs.gov>: 
Mittar. Dev (O5/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 5c5fb5303b104a2181a6091123197f4c·M ittar. Dev 
<Dev.Mittar@hhs.gov> ; 
Howell. David (OS/ASPR/SPPR) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=b005ab75d4234af08485940cfc761d7f·David Howel 
<David.Howell@hhs.gov>: 

<Michelle. holko@pif.gov>: 
Vaught. Andrea (O5/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=22132fb08ef6407ab9fa3c698000ad44·Vaught. And 
<Andrea.Vauqht@hhs.gov>: 

~b)(6) 
Ezernack. Paige (05/ASPR/SPPR) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=0174777a449342bb81ld7eefb0a92eec-Rogers. Pai 
<Paige.Ezernack@hhs.gov>: 
Hamel. Joseph (OSIASPR/IO) /o=ExchangeLabs/ou-Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=96d2c1602dfa4 5e5a5e21452a098b96d·Hamel, Jose 
<Joseph.Hamel@hhs.gov>: 
Lombardini. Eric (O5/ASPR/IO <Eric.Lombardini@hhs.gov>: 
Leary. Adam (05/ASPR/SPPR) /o=ExchanqeLabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= 54ddcbd114dd44 2 la16c04e3b5le2ffe-Leary. Adam 
<Adam.Leary@hhs.gov >; 
~11-.\fe \ I>; 
Clay. Matt (OS/ASPR/SIIM) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn= 7137fe008b3143fc95c219c276b771c3·Clay. Matt 
<Matt.Clay@hhs.gov>: 
<keith.bayha@associates.hq.dhs.gov>; 
Silverman. Matthew (FDA/ORA) /o=ExchangeLabs/ou=Exchange Administ rative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=7777fd82f752499d96b8alccfc956d63-matthew.sil 
<Matthew.Silverman@fda.hhs.gov>: 
➔/h\ft:: \ l: 
Regan, Patrick M {FDA/ORA) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)lcn=Recipients/en=19c9d2bba5l a4464a9cfc630ea17235a-patrick.reg 
<Patrick.Regan@fda.hhs.gov>: 
<michael.staley@cdc.hhs.gov>: 
Cioce. Vittoria (O5/ASPR/BARDA) (CTR) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=0dae3ac2270b46c1a1d6184ae3ecf8ef·Cioce, Vitt 
<Vittoria.Cioce@hhs.gov>: 
Lee. Sherline (ASPR/SNS) /o=ExchanqeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=e82ce985a194489ca2e8275a64200c8c·Lee. SherIi 
<sil4@cdc.gov>: 
Parkinson, Elizabeth (ASPR/SNS) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=539e7003ce2f48d4b50596fafbee5dd6·elizabeth.p 
<xkl l@cdc.gov>: 
Marks, Lucia K. (CDC/DDPHSIS/CPR/DSLRl /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/cn=Recipients/cn=f61dca3ab72643bd8ad257534c8f68de-lucia.marks 
<bjy8@cdc.gov> : 
Staley. Michael F. (CDC/DDPHSIS/CPR/DSLR) /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLTl/cn=Recipients/cn=b256249bdd 1845f88db8422cbl 03c1dd-Staley. Mic 
<alu8@cdc.gov> : 
Torosian. Stephen (FDA/ORA) /o=ExchanqeLabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=e5aee42d85f5413ealc7 ab0e99975e47·stephen. tor 
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<Stephen.Torosian@fda.hhs.gov>; 
Bader. Judith (NIH/NCI) [VJ /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en=c58d9a481dbe4e8db7e13af554c53baf -judith. bade 
<ibader@mail.nih.gov>; 
Asher. Jason (O5/ASPR/SIIM) (CTR) /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en=72930e15a70d47b9ab4ef286622321a9-Asher. Jaso 
<Jason.Asher@hhs.gov>; 
Durham. David (05/ASPR/SIIM) {CTR) /o=Exchangelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT){cn=Recipients/cn=Bbec9ee7bda24969bdfd68806c27f443-Durham. Dav 
<David.Durham@hhs.gov>; 
Burney. Tabinda (OS/ASPR/OEM) (CTR <Tabinda.Burney@hhs.gov> : 
Singer. Lawrence (OS/ASPR/BARDA) (CTR) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT}/cn=Recipients/cn=6702d0fbc7a14b9ab527160fafbe425b-Singer. Law 
<Lawrence.Sinqer@hhs.gov>: 
Peavy. Rosha (OS/ASPR/MFHC} /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =4de028386ca54eb08bc5f4a689e65b40-Peavy. Star 
<Starlinq.Peavy@hhs.gov>: 
Volkow. Nora (NIH/NIDA) [El /o=Exchanqelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c2b42d2f391c4cff9ad915e2c3ef0d52-nora.volkow 
<nvolkow@nida.nih.gov>; 
lri...\/C\ I: 
Sazonova. Irina (NIH/NIDA) (El /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =e41490e06f9147db9f00'1c3961117366-irina .sazon 
<irina.sazonova@nih.gov>: 

Mu. Lillian (OS/ASPR/BARDA) (CTR) /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=403f522dl 5e840e2b54be7bab4a7963a-Mu. Lillian 
<Lillian.Mu@hhs.gov>: 

• r; 
< l ti...\fC\ f ; 

(FYDIBOHF23SPDLT)/cn =Recipients/en =Ode160def4fc47 l 690584c28f3207105-Hogdahl. Th 
<Thomas.Hoqdahl@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>: 
OS CIP (HHS/OS) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT){cn=Recipients/cn=userf2cedc7d <CIP@hhs.gov> ; 
Dicarlo-Cohen. Andrea (NIH/NIAID} [Ej /o=Exchangel abs/ou=Exchange Administrative Grouo. 
(FYDIBOHF23SPDLT)/ en=Recipients/en =0492993bf6c54cf38b 145e0d3ea0c93d-andrea .dica 
<cohena@niaid.nih.gov>; 
Sheoran. Anita (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =dabc0a6c9a104d56873c379a8e444f9a-anita.sheor 
<anita.sheoran@nih.gov>: 
Nquyen, Tam (NIH/NIAID) [El /o=ExchangeLabs/ou=Exchanqe Administrative Group 
ffYDIBOHF23SPDLT)/cn =Recipients/en=7e9cdb5aca164b5bb84b4baca30580c1-tam.nquyen. 
<tam.nquyen@nih.gov>; 
Bryant. Paula (NIH/NIAID} [El /o=Exchangelabs/ou=Exchange Administ rative Group 
(FYDIBOHF23SPDLT)/en=Recipients/en= b4fe56a126fc4da2a4a187dece3928e2-paula. bryan 
<paula.bryant@nih.gov>: 
Cassatt. David (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en =Recipients/en= bdfdcffa37014f1496f7ea992a88feb5-david .cassa 
<cassattd@niaid.nih.gov>; 
Zeituni. Erin (NIH/NIAID) [El /o=ExchanqeLabs/ou=Exchange Administrative Group 
ffYDIBOHF23SPDLT)/en=Recipients/cn = 38fffeba8c894c8d8d6b 1a30962c37e0-erin.zeitun 
<erin.zeituni@nih.gov>: 
Kincaid. Randall (NIH/NIAIDl [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn =56bd578f55b 14a99aa65d9cdc924ad40-randall. kin. 
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<randall.klncaid@nih.gov> : 
Higgs, Elizabeth (NI H/NIAID) [E) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT){cn=Recipients/en=ce3e542539154ce59df4bedbc8741ebf-elizabeth.h 
<ehiggs@niaid.nih.gov> : 
Leitner. Wolfgang (NJH/NJAIDl (El /o=ExchangeLabs/ou=Exchange Administrat ive Group 
(FYDIBOHF23SPDLTl/cn= Recipients/en=fcf3a1169aef4237ae63e3af763402a0-wolfgang.le 
<wleitner@niaid.nth.gov> ; 
Brown. Liliana (NIH/NIAID) [E) /o=Exchangelabs/ou=Exchange Administrative Group 
{FYD1BOHF23SPDLTl/cn=Recipients/cn=caa89eb27ad34bd1804c33f255b9abfa-liliana.bro 
< liliana,brown@nih.gov> : 
Krafft, Amy (NIH/NIAID) (El /o=Exchangelabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLD/en=Recipients/en=ce60972f7flc4f36b96e257e083505c0-amy.krafft. 
< kraffta@niaid.njh.gov>: 
Macchiarini. Francesca (NIH/NIAID) (El /o=Exchangelabs/ ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn= 7cb08953e39e47ff9555845f2e5315f6-francesca .m 
<FMACCHIARI NI @niaid.nih.gov>: 
Salomon, Rachelle {NIH/NIAID) (El /o=Exchangelabs/ou= Exchange Admlnistratlve Group 
(FYDIBOHF23SPDLTl/cn=Recipients/en=fe8a95e662334126ad8fdc7f73015cl 1-rachelle.sa 
<salomonra@niaid.nih.gov> : 
Rios. Carmen (NIH/NIAID) (El / o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT){cn=Recipients/en=556cbbb38c324d34949650404ba0f01b-carmen.rios 
<carmen.rios@nih.gov>: 
Roberts, Chris (NIH/ NIAID} [El /o=Exchangelabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLD/cn=Recipients/cn=8d9dd6943ef94eab9c1lb4d07aa4f5e5-chris.rober 
<pau1.roberts@n1h.gov> : 
Broughton. Robin (NIH/NIAID} [E) /o= Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/ cn=Recipients/en=fle912ccd23b4b819920e0d8244622f0-robin.broug 
< robin.broughton@nih.gov>: 
Hollingsworth, Brynn (NIH/OD) [El /o=Exchangelabs/ou=Exchange Administrative Group 
CFYDIBOHF23SPDLU/cn=Recipients/cn- ba510b0d5225457799a428d9f5f3d631-brynn. holli 
<brynn.hollingsworth@nih.gop : 
Davis, Mindy (NIH/NIAID) [ El /o=Exchangelabs/ou=Exchange Administrative Group 
{FYDI BOHF23SPDLD/cn=Recipients/cn=16e00c229bfa4c329bb3349ef620deed-mindy.davis 
< mindy.davis@nih.gov> : 
Sanz. Patrick {NIH/NIA!Dl (El /o= Exchanqelabs/ou=Exchange Administrative Gtoup 
{FYDIBOHF23SPDLT)/ cn =Recipients/en=e228b0d4e8964cd88f99a2128b969f80-patrick.san 
< patrick.sanz@nih.gov>: 
Schiltz, Helen (NIH/NIAID) [El /o=Exchangelabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn= Recipients/cn=89f2008d8dd04f5ea7695f37929f6df7-helen.schil 
<hschiltz@niaid.nih.gov> : 
Harris. Ray (NI H/NIAID) (El /o=Exchangelabs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLD/cn=Recipients/cn=844dc42ac7Sa4aeab0a4433681626737-ray.harris. 
< raymond.harris@nih.gov> : 
Coburn. James (FDA/OC) /o=Exchangelabs/ ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/en=Recipients/en=59d3ebcaece644b2acecf0c2b861f228-james.cobur 
<James.Coburn@fda.hhs.gov> : 
Lane, Cliff (NIH/NIAIDl [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=11a174ee688e426392d98ba9cd5e1945-cliff.lane. 
<clane@niaid.nlh.gov> : 
Spinelli, Beth CNIH/NIAID) [El /o=Exchangelabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLD{cn=Recipients/cn =92 73726351264b45817f2635a385c8a2-beth.spinel 
<spinellb@niaid.nih.gov> : 
Spiro, David (NI H/NIAID) [El /o=Exchangelabs/ ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en=Recipients/en=a 7c5a1 fe05314a58ae927cdbba519660-david .spiro 
<david.spiro@nih.gov> : 
Taliaferro. Lanyn (NIH/NIAIDl [El /o=Exchangelabs/ou=Exchange Administrative. Group 
(FYDIBOHF23SPDLD /cn=Recipients/cn=b588baa80dlb4b46b99ea269fcaa2668-lanyn.talia 
< lanyn.taliaferro@nih.gov>: 
Guina, Tina {NI H/NIAID) [El /o=Exchangel abs/ou=Exchange Administrative Group 
{FYDIBOHF23SPDLD/cn=Recipients/cn=95bce007be3a45498b5630b0f8b47f6c-tina.gui na. 
<tina.guina@nih.gov>: 
Vedamony. Merriline (NIH/NIAID) [El /o= Exchangelabs/ou= Exchange Administrative Group 
(FYDIBOHF23SPDLD/en=Recipients/en= 72050d47b5394624a64b656b1430f148-merriline.v 
< merriline.satyamitra@nih.gov>: 
Davey, Richard (NIH/NIAID} [El /o=ExchangeLabs/ou=Exchange Adm)nistratlye Group 
(FYDJBOHF23SPDLD/cn=Recipients/cn=967b9d65222492tb885fc8730daa04e-richard.dav 
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<rdavey@niaid.nih.gov>: 
Dowling, William /NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
/FYDIBOHF23SPDLT)/cn=Recipients/en=798b28a44Sd24Sb08131Sf5026c63594-william.dow 
<william.dowlinq@nih.gov> ; 
Klein. Harvey /NIH/CC/DTM) [VJ /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/ en=Recipients/en =d8aa17414 7774 777909d41d28e661857 ·harvey.klei 
<hklein@cc.nih.gov>: 
Spriggs. Shardell (NIH/NINDS) [El /o=Exchangelabs/ou=Exchanqe Administrative Group 
(FYDIBOHF23SPDLD/cn=Recipients/cn=a879f24c24f643ecb07ea0f855eb1234·shardell.sp 
<shardell.spriqqs@nih.gov>; 
Nuzum. Ed (NJH/NIAID) (El /o=Exchangelabs/ou=Exchange Administrative Group 
/FYDIBOHF23SPDLT)/en=Recipients/cn=e1244 74 7253d4b3f875a80b7d0a2e25a-ed. nuzum.ni 
<enuzum@niaid.nih.gov>: 
Jett. David {NIH/NINOS) (El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLTl/en= Recipients/cn=22aa 18aa50284 7ff9dd1 bfl4c33889ea-david .jett. 
<iettd@ninds.nih.gov>: 
Yeung. David (NJH/NINDS) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=32dfdald081c4f26a3fa9a0842a8f3e0-dave.yellnq. 
<yeungd@ninds.nih.gov>: 
Eakin. Ann (NIH/NIAID) [El /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=24 50d7bc6fdb4002830e6e27b3484 lce-ann .eakin.n 
<ann.eakin@nih.gov>: 
O'Connor. Thomas (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en =bbb9aee5bld 14df3bf383b3758477728·thomas.o'co 
<Thomas.Oconnor@fda.hhs.gov>: 
Daniel Harris <Daniel.Harris@fda.hhs.gov>: 
Cho, David S (CBER) (FDA/CBER) /o=ExchangeLabs/ou=Exchanqe Administrative Group 
(D'.DIBOHF23SPDLT)/en=Recipients/en=d79853f418ac488c9cd 10b 70d le2b0f 1-david.cho .f 
<David.Cho@fda.hhs.gov>; 
Hu-Primmer. Jean /FDA/OC} /o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/en= fffdd 16ded0040848b2737e741639ad5-iean. huprim <Jean.Hu­
Primmer@fda.hhs.gov>; 
Lee. Sau (FDA/CDER) /o=Exchangelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn =Recipients/ en=c39fca9df5f449928b28cdb7b 152c292·sau. lee.fda 
<Sau.Lee@fda.hhs.gov>·: 
Scott, Dorothy (FDA/CBER) /o=Exchanqelabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/en=9a4d7d954e444d359cf7af473cebcdac-dorothy. sco 
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SARS-CoV-2 Medical aJl} NIAID 
Countermeasures 

Task Force 

Align MCM 
development across 
interagency partners 

to avoid duplication of 
effort, identify 

opportunities for 
synergy, and fill 
potential gaps USDA 

/f!'!A Homeland 
~ Security 
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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 

• Identify 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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::."jCFEMA 

Task Force Lead 
Rick Bright, BARDA 

SARS-CoV-2 Medical Countermeasures Task Force 

Task Force Chair: Chris Houchens, BARDA 
Executive Secretary: Christy Ventura, 

BARDA 

DHSLead 

As of 4/7/2020 

Sample Sharing 
Sub-Working Group 

Lead: Ruvani 
Chandrasekera, ASPR 

Therapeutic 
Prioritization 

Sub-Working Group 
Lead: TBD 

NIAIDRCT 
Sub-Working Group 

leadi John Beige!, NIAID 

Diagnostics Working Group 
Lead: 

Resemary Hurne&; BARDA 

Va"'nesWorkln1Group 
Leads: 

Erik Stemmy, NIAi[) 
Dan w~, twUJA. 

Therapeutics Workfnl Group 
Leads: 

Ann Eakin, NIAIO 
lln•&,l11a, BARDA 

C lnlcal Trials Worklns Group 
Leads: 

Robert Walker, BARDA 
r.ta\t Hep!Wm, DaD 

FEMA ESF-6 LNO 
Joseph Zaydel, FEMA 

FEMA Legal LNOs 
Linda Davis, FEMA 
Jennifer Steinberg, 

FEMA 

HHSExternal Affairs 
LNO 

EIieen Kane, ASPR 

DOELNO 
Chris Fall, DOE 

NSCLNO 
Philip Ferro, NSC 

EOP/OSTP LNOs 
Ian Watson, OSTP 

Paige Waterman, OSTP 

CMSLNO 
Jeffrey Kelman, CMS 

National Guard LNOs 
M aj Kingsley Okoli, USAF 
LTC Luis Rodriauez, USA 

LTC John Syprunowla, USA 
LTC Alisa Enpirt. USA 



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 
■ Implementing blood products strategy for convalescent and hyperimmune products. 

• Major Accomplishments/Contributions 
■ Improving diagnostics: Diagnostic funding resulted in 7 EUAs (as of 4/11) 
■ Improving therapeutic options: Multiple treatment trials ongoing 
■ Over 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) 

mNIAID 
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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) 

C~NT1nr• l<t>lit D I S R'Afl. 
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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 
~ 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 
• Speed 
• Multiple approaches 

THERAPEUTICS 
• Platform-based 

monoclonal antibodies 
• Repurposed 

therapeutics 
• Host targeted 

therapeutics 

DIAGNOSTICS 

Faster and easier to use 
More accurate

•Earlier Identification

•Earlier Treatment 

DOMESTIC 
MANUFACTURING 

• Expand 
production 

• Increase fi11/ 
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 

.... ,..., 
GonMarko>I' 

PCRfor E-Plex 
Respiratory Panel 

)rveLA 
RT.PCR 

POCRT-PCR 

PC R for Aries 
platform 

·; DiaSorin 
(: 'f !, 

RT-PCR 

~ mesabiotech 

POC RT-PCR 

QIA-stat Respiratory 
Pae 

POC and La 
RT-PCRfor 
GeneXpert 

u1oi • 1•· ~ 
RT.PCR 

:) DiaSorin ":!f. nanomixIn negotiations 
{c r 

Antibody Aiitlliody BARDAAntibody 

DoD 

In negotiations I 
Antigen I 

':!;~ nanomix 
Antigen Antigen 
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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 

Pre-Clinical 

~ IR ~ ERON 

ID}NIAID 
Antl-nCoVm 

Pan-CoVmAb 

r ~........• 
I(i'aj;fw)r REGENERON 

EIDD2801 
Nucleoside 

analog 

DARPAP3 
nCoVmRNA-

Phase 2/3 

!'J GILEAL) 

Remdesivir 
Nucleoside 

_ analog Jak1/2 Inhibitor: 
Baracitinib 

,,..-...._ 
emergen 

SARS-CoV-2 

BARDA NIAID 
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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 

. . 
lnOVIO moderna

In ne otiations Advaccine 
DNA 

mRNA-1273 
mRNA 

BARDA 

I 
.

S~NOFI -J~ as, 
DoDSubunit in Protein 

RBD vaccine nanoparticle 

NIAID 

~KtOH...got.ntrm
In ne otiations 

Janssen -J" 
rVSV Vector Ad26 Vector 
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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 Target Current

Product Type Primary Endpoint Notes.{Developer) Enrollment Enrollment -
Therapeutic 

Vaccine 

Remdesivir 
(Gilead) 

Sarilumab 
(Regeneron 

& Sanofi) 

Tolilizumab 
(Genentech 
& Roche) 

Hydroxy-
chloroquine 

mRNA-1273 
(Moderna) 

INO-4800 
(lnovio) 

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 

Clinical status assessed at 
Day 15 using 7-point 

ordinal scale 

Safety & lmmunogenicity 
at 25µg, 1 00µg & 250µg 

Safety & lmmunogenicity 
at 1 mg and 2 mg, 

administered days 0, 28 

700 

400 

330 

510 

45 

40 

604 

991 

9 

44 

34 

Enrolling 

64 
Adaptive COVID-19 Treatment Trial; 

can add new candidates 

53 
Adaptive Phase 2/3 design; continuing 

enrollment beyond initial target 

11 

12 

2 

2 

Phase 3 study for COVID-19 

Phase 3 study for COVI 0-19 

Third cohort (250µg) sentinels dosed 
and in monitoring phase 

First cohort 

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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