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ODbjectives

* Discuss the clinical stages and presentation of
COVID-19

* Become familiar with therapies currently in use or
In development for COVID-19

* Discuss the treatment options of COVID-19
patients



CME Disclaimers & Disclosures

* HIPAA Disclaimer — All patient information and identifiers have been
altered or removed or from published studies

« Any similarities to real patient cases are purely coincidental
* Financial Disclosures — none

* Disclaimer —This presentation is purely for educational purposes

* No part of this presentation may be recorded,
reproduced or distributed without permission of the
presenter



COVID-19 Background

* Virus origin
« SARS-CoV-2 identified in Wuhan, Hubel Province, China, In
December 2019

* Thought to transmitted to humans from animals sold illegally
markets

* SARS-CoV-2 is thought to be similar to other coronavirus In
bats
* There is likely an intermediate host
« Pangolin
« Scaly anteater, which is illegally trafficked
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Assessment of Evidence for COVID-19-Related Treatments: Updated 5/28/2020

The informstion contsined in this eviderce table i emerging snd rapily evelving because of ongoing resaarch nd is subject to e professicnsl jUBZMENT and iNterpretstion of the practi-
tioner gue to the UNiqUEness of sach maticsl facilit's SpErosch o the care of petients with COVID-12 snd the nesds of individual pstients. ASHP provites this evisznce table to nelp pracs-
taamers better undsrsisnd {l.lmHWMEI'ElﬂteﬂWIJ"EEIITE'I'ITHMME%PMMMHMWEMHMWHMHWENMmlﬁl’m
However, ary Ieader of this infOrmation is atvised AZHP is rot responsible for the continuad CUTEncy of the information, For Sny erTors or oMISSIons, snd,/or for any CoNSegUences srsing
fr0m the US2 of the iRformaticn in the 2vidence table in any and sl practice Settings. Any resder of this BoCUMERT is cautioned that ASHP mskes o reprasentstion, guarantae, or warrsnty,
EXpress of imphad, &5 to the SCCUracy and SPPropristensss of the infomation contsined in this evidence table and will b2ar na responsibility or lisbdty for the results or conssquences of its

use.

Public SC0255 is CUTeRtly svailabie to AHFS Drug Irdormation® [Nps, W sh9scoi Com Ansn) iwith the Usamame "arfS@ashp.arg” ant password "covid-10." ASHE'S patiant memscation
informetion is aveilable st hitp,/fwww ssfemedication.comy’.

Visit our Wwebsite for the Istest information on current drug shortages.

Select entries were updated on 5/28/2020; these can be identified by the date that appears in the Drug(s) column.
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Treatment Guidelines

VIEW GUIDELINES

https://covid19treatmentguidelines.nih.gov/



NON FDA APPROVED

*You hear of some agents here first BUT
*This Is Informational only
*None are FDA Approved for COVID-19

*NOT RECOMMENDING ANY OF THESE
THERAPIES

SHOULD NOT BE USED OUTSIDE OF
CLINICAL TRIALS



Time Dated Material
Data as of 06/01/20*
Changing ALL THE TIME

Please note many of suggested medications
Are in current clinical trials

Many are NOT randomized control trials

Many of studies are preliminary and published online to get
Information out but increases risk

Many agents being used based on theoretical or
in vitro activity

THIS LECTURE IS INFORMATIONAL ONLY

ALL OF THESE AGENTS SHOULD BE USED IN CLINICAL TRIALS
ONLY IF AT ALL
*Efforts made to have most up to date but new data may be available



KFF Flling the need for trusted information on national health issues

COROMAVIRUS STATISTICS U5, Confirmed Deaths (5/29): ~102,800  New U5, Cases Last Week (5/21 to 5/28) 14

{(  Coronavirus (COVID-19)

Home #f Coronavirus (COVID-19) /' Communities of Color at Higher Risk for Health and Economic Challenges due to COVID-19

Communities of Color at Higher Risk for
Health and Economic Challenges due to
COVID-19

Samantha Artiga W, Rachel Garfield W, and Kendal Orgera
Published: Apr 07, 2020

5S1IE BRIEF Neiils!
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Summary

The COVID-19 outbreak presents potential health and financial challenges for families, which may
dispropertionately affect communities of coloer and compound underlying health and economic
disparities. This brief analyzes data on underlying health conditions, health coverage and health care
access, and social and econemic factors by race and ethnicity to provide insight into how the health and

financial impacts of COVID-19 may vary across racigl/ethnic groups. [t finds:
3 - (=

https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-
economic-challenges-due-to-covid-19/



Great Plague of London 1665-1666

CHART OF
MORTALITY

GREAT PLAGUE

1665-6
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https://www.history.com/topics/middle-ages/pandemics-timeline



Effects of social distancing on 1918 flu deaths

250 As the first cases of the 1918 flu
deaths per were reported in Philadelphia in
100,000 people September 1918, authorities

played down the significance and
200 allowed public gatherings to

continue. Closures in Philadelphia
were only enacted once the virus
had spread. The first cases in

St. Louis were reported in early

150 October, with measures to contain
the spread enacted two days later.
Social This resulted in a slower spread
distancing and lower mortality rate.

100  interventions
first enacted,

Oct. 3
First case in St. Louis, Oct. 5
5o First case in Social distancing
Philadelphia, enacted Oct. 7
Sept. 17
0 O O )
SEPT OCT NOV DEC

1918

Sources: “Public health interventions and epidemic intensity during the 1918 influenza
pandemic” by Richard J. Hatchett, Carter E. Mecher, Marc Lipsitch, Proceedings of the
National Academy of Sciences May, 2007. Data derived from “Public health interventions and
epidemic intensity during the 1918 influenza pandemic” by Richard J. Hatchett, Carter E.
Mecher, Marc Lipsitch, Proceedings of the National Academy of Sciences May, 2007.

TIM MEKO/THE WASHINGTON POST
https://www.washingtonpost.com/health/2020/03/10/social-distancing-coronavirus/
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ALVEOLUS

ACE2 receptor ?

TMPRSS2 '
Soluble IL-6 receptor

™ HOST CELL

% Arbidol

b Camostat mesylate

Inhibits TMPRSS2
§ Prevents viral cell entry y

At 5 Protein/ e Membrane fusion
n n _l p
T : and endocytosis
Inhibits membrane fusion

of the viral envelope
\

Uncoating

RNA

WVAAANANAANNANANN

Transtation
\ Polypeptides ———> Nonstructural —> RNA-dependent
Proteolysis proteins RNA polymerase
(RdRp)

Tocilizumab
Sarilumab

Binds IL-6 receptor

Prevents IL-6 receptor
activation

Inhibits IL-6 signaling
. v,

&

Chloroquine
Hydroxychloroquine

Inhibits viral entry and endocytosis
by multipte mechanisms as well as
host immunomodulatory effects

Lopinavir
Darunavir

Inhibits 3-
chymotrypsin-
like protease

Ribavirin
Remdesivir
Favipiravir

Inhibits viral RdRp

Assembly
Structural proteins
A
Translation
RNA

RNA synthesis

https://jamanetwork.com/journals/jama/fullarticle/2764727



COVID-19

* Enveloped positive sense RNA coronavirus

» Spike protein binds to angiotensin-converting enzyme-2
(ACE2) receptor

» ACE2 Iin multiple types of cells
* Type Il alveolar cells
* Intestines, kidney, heart, and blood vessels

* Incubation period ranges from 1 to 14 days
* Typically 4 to 5 days
* Onset and duration of viral shedding Is currently unknown



re patients with hypertension and diabetes mellitus at
iIncreased risk for COVID-19 infection?
Fang L, et al.

Published:March 11, 2020DOI:https://doi.org/10.1016/S2213-2600(20)30116-8

Are patients with ACE2* ACE2 can also be increased by Wedecaw ne coempeting intrescts. \\.7
hypertension and thiazohdinedioncs and ibuprofen. L& Fang, George Karakiulakss,
2 : These data suggest that ACE2  «payhoel foth
diabetes mellitus at expression is increased i diabetes  michael roth@ush.ch
increased risk for and treatment with ACE inhibitors o ¢y ek ar Prsnsuongs

COVID-19 infection?

The most distinctive comorbidities
of 32 non-survivors from a group
of 52 intensive care unit patients
with novel coronavirus discase
2019 (COVID-19) in the study by
Xiaobo Yang and colleagues’ were
cerehrovascular diseases (22%) and
diabetes (22%). Another study’
included 1099 paticnts with con-
firmed COVID-19, of whom 173 had
severe disease with comorbidities of
hypertension (23-7%), diabetes melithus
(16-2%), coronary heart discases
(5-8%), and cerebrovascular disease
(23%) In a third study, of 140 patients
who were admitted to hospital with
COVID-19, 30% had hypertersion and
12% had diabetes. Notably, the most
frequent comorbidities reported in
these three studics of paticnts with
COVID-19 are often treated with
angiotensin-corverting enzyme (ACE)
inhibitors; however, treatment was not
asseszed in cither shudy.

Human pathogenic coronaviruses
(sewere acute respiratory syndrome
coronavirus [SARS-CoV] and SARS
CoV-2) bind to their target colis through
angiotensin-converting enzyme 2
(ACE2), which is expressed by epithefial
cells of the lung, intestine, kidney,
and blood vessels* The expression
of ACE2 &s substantially ncreased in
paticnts with type 1 or type 2 diabetes,
who are treated with ACE inhibitors
and angiotensin B type-l receptor
blockers (ARRs) ¢ Hypertension is also
treated with ACE inhibitors and ARBs,
which results in an upregulation of

and ARBs increases ACE2 expression.
Corsequently, the increased expression
of ACE2 would faciitate infoction with
COVID-19. We therefore hypothesise
that diabeles and hypertension
treatment with ACE2-stimulating
drugs increases the sk of developing
severe and fatal COVID-19.

If this hypothesis were to be
confirmed, it could lead to a conflact
regarding treatment because ACE2
reduces inflammation and has been
suggested as a potential new therapy
for inflamenatory hung diseases, cancer,
diabetes, and hypertension. A further
aspect that should be investigated
is the genetic predisposition for
an increased risk of SARS-CoV-2
infection, which might be duc to
ACE2 polymorphisms thal have been
bnked to diabetes mellitus, cerebeal
stroke, and hypertension, specifically
in Asian populations. Summarising
this information, the sensitivity of
an individual might result from a
combination of both therapy and
ACE2 polymorphism.

We suggest that patients with
cardiac diseases, hypertension, or
diabetes, who are treated with ACE2
increasing drugs, are at higher risk
for severe COVID-19 infection and,
therefore, should be monitored for
ME2-modulating medications, such
as ACE inhibitors or ARBs. Basedon a
PubMed search on Feb 28, 2020, we
did not find any evidence to suggest
that antihyperdensive cakium channel
blockers increased ACE2 expression
or activity, therefore these could be
suitable atternative treatment in these
patients.
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https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
https://doi.org/10.1016/S2213-2600(20)30116-8
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Local or systemic
infection or sepsis

!

Angiotensin |

SARS-CoV-2
spike protein
binding to ACE2

Angiotensin-(1-9)

#ACE I

Angiotensin Il
type 1 receptor

Acute lung injury

~ Adverse myocardial
remodeling
Viral entry, replication, Vasoconstriction
and ACE2 down-regulation Vascular permeability
\

https://www.nejm.org/doi/pdf/10.1056/NEJMsr2005760



ACE Inhibitors and ACE Receptor
Blockers (ARBS)

* ACEIs and ARBSs Increase expression of ACE2 receptors
* This could increase the risk of infection
« Some suggest these medications may be protective

* Increased mortality with hypertension and diabetes

* Clinical Data has some data showing beneficial and other
showing worse outcomes

* The European, Canadian, and United States cardiovascular
socleties and others do not currently recommend
discontinuing these medications Iin patients




—— JAMA Cardiology Search All “~  Enter Search Tel

+ May 5, 2020
Association of Use of Angiotensin-
Converting Enzyme Inhibitors and
Angiotensin Il Receptor Blockers With
Testing Positive for Coronavirus
Disease 2019 (COVID-19)

Neil Mehta, MBBS!; Ankur Kalra, MD43, Amy 5. Nowacki, PhD%: at al

Design, Setting, and Participants Retrospective cohort study with overlap Results A total of 18472 patients tested for COVID-19. The mean (SD) age was 49
propensity score weighting was conducted at the Cleveland Clinic Health System il (21) years, 7384 (40%) were male, and 12 725 (69%) were white. Of 18472 patients

Ohio and Florida. All patients tested for COVID-19 between March 8 and April 12, . . .
5020, were included who underwent COVID-19 testing, 2285 (12.4%) were taking either ACEls or ARBs. A

Conclusions and Relevance This study found no association between ACEI or ARB
use and COVID-19 test positivity. These clinical data support current professional
society guidelines to not discontinue ACEls or ARBs in the setting of the COVID-19
pandemic. However, further study in larger numbers of hospitalized patients
receiving ACE| and ARB therapy is needed to determine the association with clinical
measures of COVID-19 severity.

https://jamanetwork.com/journals/jamacardiology/fullarticle/2765695?guestAccessKey=ab9ada9a-e796-4ae8-891c-
4bb318235c24&utm_source=For_The Media&utm_medium=referral&utm_campaign=ftm_links&utm_content=tfl&utm_term=050520



Brief Report ONLINE FIRST | [FREE

April 23, 2020

Association of Renin-Angiotensin
System Inhibitors With Severity or
Risk of Death in Patients With
Hypertension Hospitalized for

Coronavirus Disease 2019
(COVID-19) Infection in Wuhan, China

Juyi Li, MD'; Xiufang Wang, MS2; Jian Chen, BS; et al

& Author Affiliations | Article Information

JAMA Cardiol. Published online April 23, 2020. doi:10.1001/jamacardio.2020.1624

https://jamanetwork.com/journals/jamacardiology/fullarticle/2765049



NSAIDS

» Similar to ACEIls and ARBs
* NSAIDs may increase expression of ACEZ2 receptors

* NSAIDs have been suggested to prolong iliness and
result in recurrence of acute respiratory tract infections

 Currently no data on effect of NSAIDs in COVID-19
* WHO Initially recommended against use

* As of March 18th, 2020, the official WHO Twitter feed
does not recommend against the use of ibuprofen

* May consider using acetaminophen as initial antipyretic




Risk Factors

 Patients with underlying comorbidities tend to
have a more severe clinical course. In particular,
patients with the following have had more
severe courses

e Cardiovascular disease

* Hypertension
« CAD

* Pulmonary disease
 Diabetes



Laboratory Abnormalities

* Lymphocytopenia is present in 70%-80% of patients

» Patients with more severe disease tend to have more prominent lymphocytopenia and leukopenia

* Prolonged prothrombin time
 Elevated lactate dehydrogenase
 Elevated ferritin

* Thrombocytopenia

 Elevated C-reactive protein

* D-dimer is elevated in a significant percentage of patients with
COVID-19

» Levels over 2500 ng/mL have been associated with poor prognosis




Inflammatory Markers

Stage | Stage Il Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

A
1

Severity of lliness

Time course

Mild constitutional symptoms
Fever >99.6°F
Dry Cough, diarrhea, headache

ARDS
SIRS/Shock
Cardiac Failure

Shortness of Breath
Hypoxia (Pa02/Fi02<300mmHg)

Clinical
Symptoms

Lymphopenia, increased
prothrombin time, increased D-
Dimer and LDH (mild)

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Clinical Signs

Potential Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions ]
Therapies [

’ ‘ Corticosteroids, human immunoglobulin, ]

heduce |mmunosuppressu:n IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

https://www.jhltonline.org/article/S1053-2498(20)31473-X/fulltext



Pulmonary Presentation

* Dyspnea may be a sign of more severe iliness

« Data from China shows often patients with dyspnea at admission
later developed severe disease

« However, dyspnea was present in only 15% that never developed
severe disease

» Severe hypoxia but tolerate well
« HAPE? No not same

» Severe cases progress to acute lung injury about 15%
* May occur up to 12 days after symptom onset



Pulmonary Presentation

* Pneumonia
* Bilateral patchy Infiltrates
* Antibiotics? Generally used

* Acute Respiratory Disease Syndrome?
* Different types of patients

* Pulmonary embolism



Thrombotic Complications

* Thrombotic complications are common in critically ill COVID-19 patients
* Pulmonary embolism

* Venous thromboembolism

« Extremities

 Thrombosed small vessels

* Arterial thrombosis less common

« Anticoagulation and thrombolysis

* There are re{Jorts of critically ill patients treated with heparin apparently
having a better prognosis than non-treated patients

 Thrombolysis

* The non-random nature of the study and other methodological issues make
extrapolation of this data unclear.



In a rapid communication to be published online April
29 in the New England Journal of Medicine,
investigators report five cases of large vessel stroke
over a 2-week period in COVID-19 patients under
age 50 years

This represents a sevenfold increase in what would
normally be expected

The five cases had either no, or mild, COVID-19
symptoms

"It's been surprising to learn that the virus appears to

cause disease through a process of blood clotting,"
Oxley told Medscape Medical News.

https://www.medscape.com/viewarticle/929345



Asthma and COPD Increased RiIsk?

» Asthma may not increase risk of COVID or complications
* Could be not enough data to demonstrate risk of having asthma
» CDC does consider moderate to severe asthma a risk factor

« COPD data mixed with some data showing increased risk of
more severe disease and death and other data showing no
Increased risk

 However, patients with either asthma or COPD with COVID
or suspected COVID present with an exacerbation including
beta-agonists and steroids should be used at regular doses
If the indication iIs for the asthma or COPD exacerbation
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Clinical characteristics of 140 patients infected with SARS-
CoV-2 in Wuhan, China

Jinin Zhang® | Xiang Dong' | Yi-yuan Cao® | Ya-dong Yuan® | Yi-bin ¥Yang® |
You-gin Yan® | Cezmi A. Akdis® | Ya-dong Gao®

Abstract

Backpround: Coromavirus disesse 2019 (00 10-19) camed by sayere acute respira-
‘tory syndrome coronavinas 2 SAR5-CoV-2) infection has beenwidely spread. e zim
to imeesdigate the chrical characteristic and allergy stafus of patients infected with
BARS-CoV-2

Methods: Elecbronic medical reconds induding demographics. dinical manifestation,
comcrbidities, laboratory data, and radiclogical matenals of 140 heapitalized COVID-
19 patient=. with confirmed result of SARS5-Cod-2 virsl infection, were extracted and
anzhyzed.

Results Ari spproximately 1:1 ratio of male (30.7%) and female COVID-19 patients
‘was fourd, withi an cverall medan age of 570 years. All patisres wers community-
acquired cases. Fever (F1.7%), cough (75.0%), fatigue (F50%), and gastroindestine
symptoms [296%) were the mest common dimical marifestatiors, wheness hyper-
tension (3006 and diabetes melitus (12.1%) were the most common comorhidi-
tims, Drug hvpersensitvity (11.4%) and urticaria |14 %) were seb-reported by several
patients. Asthma or obber allergic disesmes were not reported by sy of the patients.
Chromic obstnsctive padmonary dizesase ([COPD, 1.4%) patients and cumrent =mokers
|14%) were rare. Bilateral ground-glass or patchy cpacity (59.6%) was the meoet com-
man sign of radiclogical finding. Lymphopenia (75.4%] and eosinopenia (52.9%) were:
observed in most patients. Blood epsinophil counts comrelate positively with bmpho-




EUROPEAN RESPIRATORY joumal

FLAGSHIP SCIENTIFIC JOURMAL OF ERS

Early View
Original article

Comorbidity and its impact on 1590 patients with
Covid-19 in China: A Nationwide Analysis

Wed-jie Guan, Wen-hua Liang, ¥i Zhao, Heng-rui Liang, £-sheng Chen, Yi-min Li, Xiao-qing Lia, Bu-
chong Chen, Chun-li Tang, Tao Wang, Chun-quan Ow, Li Li, Ping-van Chen, Ling Sang, Wei Wang,
Jian-fu Li, Cai-chen Li, Li-min Ou, Bo Cheng, Shan Xiong, Zheng-vi Ni, Jie Xiang, Yu Hu, L& Lin,
Honeg Shan, Chun-liang Led, Yi-xiang Peng, Li Wed, Yong Liv, Ya-bua Hu, Peng Peng, Nan-ming Wang,

Ji-yang Liw, Zhong Chen, Gang Li. Zhi-jian Zheng, Shao-gin Chw, Jie Luo, Chang-jiang Ye, Shao-yong
Zhu, Lin-ling Cheng, Feng Ye, Shi-yue Li, Jin-ping Zheng. Nuo-fu Zhang, Nan-shan Zhong, Jian-xing
He

Please cite this afticle as: Guan W-jie, Liang W-hua, Zhao Y, & al. Comorbidity and its impact
on 1590 patients with Covid-19 in China: A Mationwide Analysis. Euwr Respir J 2020: in press
(hitpse/dod.org 10,1 183713993003 00547-2020).




The Medical Journal of Australia - Preprint only - Version 2, updated 1 April 2020

Consensus statement: Safe Airway Society principles of airway management

and tracheal intubation specific to the COVID-19 adult patient group

David J Brewster', Nicholas C Chrimes', Thy BT Do’, Kirstin Fraser', Chris J
Groombridge’, Andy Higgs', Matthew J Humar'!, Timothy J Leeuwenburg’, Steven
McGloughlin?, Fiona G Newman', Chris P Nickson', Adam Rehak', David Vokes',

Jonathan J Gatward’

1Safe Airway Society (SAS), Australia and New Zealand
“Australian and New Zealand Intensive Care Society (ANZICS)
Twitter: @SafeAirway

admin{@safeairwaysociety.org

Free, open access resources to accompany this article can be found at:

hitpsJ/'www.safeairwaysociety.org/covid1 9/

https://www.mja.com.au/system/files/2020-
04/Preprint%20Brewster%20updated%201%20April%202020.pdf



Albuterol

* Nebulized medications, eg, albuterol

* There Is a theoretical risk of viral spread with nebulized
medications.

 Limited data related to viral transmission of SARS-CoV
with nebulized medications showed conflicting results

 Metered-dose inhalers should be used as an alternative
In patients with suspected or confirmed COVID-19

* Can consider parenteral medications eg, terbutaline,
epinephrine but need to use with caution
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'COVID-19 and the cardiovascular

receptors, | g to oo us

In December 2019, an culbreak of pncsmonta cresed
by 2 novd cosvmavirus ociurmed in Wahan, Habed peov
e, and bas spread rapicdly throughost Clitna, with an
nisk of a pandemic’. Aftor virus Mentification
m the pathogen for this pneumonia was
crigmally called 2019 novel corcaavines (2019-nCoVH
mummmwmm
¢ us 2 (SARS €OV 2) by
the WIT0. On 30 Janssary 2020, the WTK declared the
outhreak of SARS-CoV-2 2 Peblic Health Emerpeacy of
International Concern. Compared with the SARS-CoV
that caused an cetbreak of SARS In 2003, SARS-CoV-2
s 3 sronger lransimission capacly. The raped increase
n confirmed cases makes the prevention and control
of COVID- 19 extremely serous. Although the clinical
mantiestations of COVID-19 are dominaled by respira-
Sory symploms, some patients have severe cardiovascular
amage” I addition, some petients with smderlytog car
diovascular diseases (CVDE) might have an Increased
risk of death’. Therefore, understanding the damage
caused by SARS-CoV-2 lo the ardiovascelar sysiem
and the methanisms isof e grealest impoe
tance, 30 that resfment of these palients can be tmely
and effective and moetality redeond

SARS CoV 2 and ACE2
Asgaolensn Lomveriing: 2 (A:2) 12 membeane
Bound aminopepticase Ut has & vital sube in the candio
wascular and immune systoms'. ACE2 Is tnvolved In
beart function and the dewdopment of bypertension
and diabetes mellitus. In addition, ACE2 bas been
Menlifed as 3 funclonal for coronaviruses’,
SARS CoV and SARS CoV 2. SARS CoV 2
nfection is triggered by bindiag of the spike protein
of the virus o ACE2, which is highly expressed in the
beart and lungs'. SARS-CoV-2 mainly avades alweo-
Bar epitheltal collls, reselting in cespiralory symploms.
These symptoms are more severe In pratients with
<V, which might be associased with incressed secro
tion of ACE2 in these patients compared with healthy
Indwvideals. ACE2 lowels Gam be Increased by the use of

Ying-Ying Zhengo ', YI-ong Ma 2=, Jin-Ying Zhangs = and Xiang Xieo *=

Severe acute mspcrmoty syndrome coronavinus 2 (SARS-CoV-2) infects host cells through ACE2
s COVID-19)-related pneumonia, while slso causing
acute iocardial ingary and chronic damage 10 the cardionascular system, Therelore, particulae
attention should be given to cardiovascular protection during treatment for COVID 19,

renin-angiotensin-akdoserone sysem inhbitors. Grven
that ACEZ Is 2 functional recepior for SARS-CoV-2, the
therapy

patwnts nh QOVID-19 ld nl, considernd
Whether patiests with COVID- 19 aad hypertension who
arc taking an ACE Inhibilor or anglotensin-receplor
blocker shoeld switch Lo another dreg
rersatins confroversssl, smd further evidence is requinad.

Acute cardioc
lu:poru suggest that the Middle East resptralory
rebated s (MERS CoV) G Case
acie mpocandtes and heart Gitlure’ SARS-CoV-2 and
MERS-CoV have smédar pathogenicity, and the myo-
cardial damage ceesed by infoction with these vireses
tncreases Lhe diflicully and complexity of
patient treatasent. Myocardial injury assoctaied with
the SARS CoV 2 occurred ta 5 of the lirst 41 patients
dlagnosed with COVID- 19 10 Wuhaa, whach masnly
manifested as an increase i high- cardsac
troponin 1 (hs<Tni) levels (=28 pg/ml)’. In Lhis stady,
four of frve patiests with nryocandss] lnjary weee adet
ted to the inteastve-care unit (CUD, which indicates
the serfous natere of the myocandial Injury in patients
with COVID-19. Blood-pressure levels were signifi-
cantly higher In patients trealed o the KU than in those
mot trealed im the KU (mean systolic blood pressure
145 mml 1g verses 122 mmd1g. £<0.0015, Io another
report of 138 patients with COVID-19in Wuhan,
36 patients with severe symploms were trealed in the
KU The levds of teormarkers of myocasdial wore
stgaaiicantly higher 1n patients Lresied e the (CU than
0 these not treated in the 1CU (median creatine Kinase
(CK)-MR lewel 18 UA versus 14 UL P<0.001; hs-cTl
level 12.0pg/ml versus 5.1 pg'mi, P 0.004), suggeting
that patients with severe symploms ofien have comph-
cations involviag acule swyocandial trury”. [n addnhn,
amoag the confiemed cisos of SARS-CoV-2 infiection
reparted by the Natsonal Health Commission of China
(NHC), soanc of Lhe patients firt went %o soe 2 doctor
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Cardiovascular

» Acute cardiac injury with elevated troponin seen
* Abnormal EKGs and echocardiography in severe cases

* Acute coronary syndrome seen
« May be from inflammatory response causing plaque rupture
* May be from hypercoagulable state
* Influenza has increased risk for acute myocardial infarction
* PCl recommended over thrombolytics

» Myocarditis

* Pericarditis

* Myopathy
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COVID-19-associated Acute Hemorrhagic Necrotizing
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Neurologic and Gastrointestinal

* Neurologic
 Altered mental status and encephalopathy reported

« Acute necrotizing encephalopathy in COVID-19 patients has
also been reported with influenza and other viral ilinesses,
which may be secondary to cytokine storm

e Gastrointestinal

 Preliminary, non-peer reviewed data from a Chinese study
noted that digestive symptoms (anorexia, diarrhea, vomiting,
and abdominal pain) were common



Chloroquine and Hydroxychloroguine

* Anti-malarials with immuno-modulatory activity and may
nave anti-inflammatory benefits

* Increases pH of cytoplasm

* Decreases virus binding to cell

» Decreases virus replication

* In vitro activity against MERS, COVID-19

» Concerns with QTc prolongation and retinopathy
 Electrolyte abnormalities, congenital, drug interactions

» Acute poisonings very dangerous




SARS-CoV-2
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Azithromycin

* Azithromycin is a macrolide antibiotic with some
antiviral and anti-inflammatory effects
* In vitro activity against H1IN1, Zika

» Suggested to be synergistic with
hydroxychloroquine

* Drug shortages affecting ability to treat CAP
* QTc prolongation
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Hydroxychloroguine and Azithromycin

26 patients varying severity of illness treated with
hydroxychloroquine compared to 16 controls

* 6 patients in the control arm also received azithromycin
* Notably, this study did not assess clinical benefit

* Viral clearance on day 6 of treatment was noted to be:

* 100% In the hydroxychloroquine and azithromycin group (6
patients)

* 57% In the hydroxychloroquine group
* 12.5% Iin the control group
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Outcomes of hydroxychloroguine usage in United States veterans hospitalized

with Covid-19

Joseph Magagnoli, M.S."*", Siddharth Narendran, M.D.**", Felipe Pereira M.D_**", Tammy
Cummings, Ph.D.!, James W. Hardin, Ph.D.?, 8. Scott Sutton, Pharm.D.", Jayakrishna Ambati,
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ORIGINAL ARTICLE

Observational Study of Hydroxychloroquine
in Hospitalized Patients with Covid-19

Joshua Geleris, B.D., ¥ifei Sun, Ph.D., Jonathan Platt, Ph.D, Jason Zucker, M.D.,
Matthew Baldwin, M.D., George Hripcsak, M.D., Angelena Labella, M.D.,
Duanel K. Manson, bM_D., Christine Kubin, Pharm.D., R. Graham Barr, M.D., Dr P.H.,
Magdalena E. Sobieszczyk, M.D., M.P.H., and Meil W. Schluger, M.D.

ABSTRACT
BACKGROUND
Hydroxychloroquine has been widely administered o patients with Covid-19 with-  Fram the Dwisions of General Medicine,
mobust evidence ﬂ'llm_}mti i Infectionss Diseases, and Pulmonary, Al-
ot g 1% Dse. lesgy, and Critical Case Medicine, Depart-
METHODY e of Medicine J.G., .7 M.B, AL,

. . . . . DUE.ML. C.K, RGE., MES, NW.5), the

We examined the association berween hydroxychloroquine use and intubation o  pepapimens of Biestatistics (V.5) and
death ar a large medical center in Mew York Ciry. Data were obtained regarding Eﬁbﬂaﬂrﬁmn..n.::;huﬂl-
- - PR - : : : rrian Schea ic Health, end the De-
wmhipuh_aﬁ_!mﬂlﬁmﬂ—ﬂ,eﬂmﬁngfhmntnmm o N G.HY.
bared, died, or discharged within 24 hours after presentation to the emergency Vapsles Colkege of Physseises and Sur-
department (soudy baselinel. The primary end point was a composite of intubation  geoss, Celumbia University, and New
or death in a time-to-event analysis. We compared outcomes in patients who re- m}:
ceived hydraxychloroguine with those in patients who did not, using 2 multivariable g a1 DM, Ck RGE, WMES.
Cox model with inverse probability weighting according o the propensity score. BUWE] — all in Mew York. Addeess re-
print requests te Dr. Schiuger a1 the Divi-

RESULTS sen of Pulmanacy, Allergy, and Caical
- - - - - - _— Madaing, Calusil i

Of 1446 consecutive patients, 70 patients were inbated, died, or discharged within ﬁ'“du|n"m_m_lgmm_
24 hours after presentation and were excluded from the analysis. OF the remaining 22w, 183th S, New Yerk, NY 10032, or

- - s s s omas P T L LI TSR PR SR P

CONCLUSIONS
In this observational study involving patients with Covid-19 who had been admitted
to the hospital, hydroxychloroquine administration was not associated with either a
greatly lowered or an increased risk of the composite end point of intubation or
death. Randomized, controlled trials of hydroxychloroquine in patients with Covid-19
are needed. (Funded by the National Institutes of Health.)



Hydroxychloroguine or chloroquine with orwithout a
macrolide for treatment of COVID-19: a multinational
registry analysis

M e R Mirtra, Sapan 5 Desal, Frank Fuschiedie, i M P d
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Interpretation We were unable to confirm a beneht of hydroxychloroquine or chloroquine, when used alone or with
a macrolide, on in-hospital outcomes for COVID-19. Each of these drug regimens was associated with decreased
in-hospital survival and an increased frequency of ventricular arrhythmias when used for treatment of COVID-19.
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Association of Treatment With
Hydroxychloroquine or Azithromycin With In-
Hospital Mortality in Patients With COVID-19 in
New York State

£li 5. Rosenberg, PRD'; Elizabeth M. Dufort, MD®; Tomoke Udo, PhD'; et al

# Author Affiliations Article Information

JAMA. Published online May 11, 2020. doi:10.1001/jama.2020.8630

azithromycin alone (HR, 0.36 [95% CI, 0.26-1.21]). In logistic models, compared with patients receiving
neither drug cardiac arrest was significantly more likely in patients receiving hydroxychloroguine +
azithromycin (adjusted OR, 213 [95% Cl, 1.12-4.05]), but not hydroxychloroguine alone (adjusted OR, 1.91
[95% Cl, 0.96-3.81]) or azithromycin alone (adjusted OR, 0.64 [95% CI, 0.27-1.56]), . In adjusted logistic
regression models, there were no significant differences in the relative likelihood of abnormal
electrocardiogram findings.

Conclusions and Relevance Among patients hospitalized in metropolitan New York with COVID-19,
treatment with hydroxychloroguine, azithromycin, or both, compared with neither treatment, was not
significantly associated with differences in in-hospital mortality. However, the interpretation of these
findings may be limited by the observational design.

https://jamanetwork.com/journals/jama/fullarticle/2766117



What About Zinc?

* Binds with RNA-dependent RNA polymerase

* Theory cannot make more viral proteins

* Increase pH faclilitates

» EXcessive doses can cause copper deficiency
* Magnesium?
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FDA cautions against use of
hydroxychloroquine or chloroquine for
COVID-19 outside of the hospital setting or a
clinical trial due to risk of heart rhythm
problems

Close supervision is strongly recommended

https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-
chloroquine-covid-19-outside-hospital-setting-or
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ORIGINAL ARTICLE

Compassionate Use of Remdesivir
for Patients with Severe Covid-19

J. Grein, N. Ohmagari, D. Shin, G. Diaz, E. Asperges, A. Castagna, T. Feldt,
G. Green, M.L. Green, F.-X_ Lescure, E. Nicastri, R. Oda, K. Yo, E. Quiros-Roldan,
A. Studemeister, |. Redinski, 5. Ahmed, ). Bernett, D. Chelliah, D. Chen,
S. Chihara, 5.H. Cohen, ]. Cunningham, A. D'Arminio Monforte, 5. Ismail,
H. Kato, G. Lapadula, E. L'Her, T. Maeno, S. Majumder, M. Massari,
M. Mora-Rillo, Y. Mutoh, D. Nguyen, E. Verweij, A. Zoufaly, A.O. Osinusi,
A. DeZure, Y. Zhao, L. Zhong, A. Chokkalingam, E. Elboudwarej, L. Telep,
L. Timbs, I. Henne, 5. Sellers, H. Cao, 5.K. Tan, L. Winterbourne, P. Desai,
R. Mera, A. Gaggar, R.P. Myers, D.M. Brainard, R. Childs, and T. Flanigan

ABSTRACT

BACKGROUND
Remdesivir, a nucleotide analogue prodrug that inhibits viral RNA polymerases,
has shown in vitro activity against SARS-CoV-2.

METHODS

We provided remdesivir on a compassionate-use basis to patients hospitalized with
Covid-19, the illness caused by infection with SARS-CoV-2. Patients were those
with confirmed SARS-CoV-2 infection who had an oxygen saturation of 94% or
less while they were breathing ambient air or who were receiving oxygen support.
Patients received a 10-day course of remdesivir, consisting of 200 mg administered
intravenously on day 1, followed by 100 mg daily for the remaining 9 davs of treat-

The authors' full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Address reprint requests to Dr.
Brainard at Gilead Sciences, 333 Lakeside
Dr., Foster City, CA 94404, or at diana
brainard @gilead.com.

This article was published on April 10,
2020, at NEJM org.

DO 10,1056/ ME| MoaZ007016
Copypright £ 2020 Massschusetts Medical Seclety.



Remdesivir

* [nvestigational anti-viral agent

* Has In vitro and In vivo activity against Ebola, MERS,
SARS and in vitro against COVID-19

* No longer providing for compassionate use ie, clinical
trials

* Nucleotide analog inhibits RNA-dependent RNA
polymerase

» Safety not established



Thi HLW EHGLAND JOURMAL sf HMEDICINE

|| ORTIGIMAL ARTICLE ||

Remdesivir for the Treatment of Covid-19
— Preliminary Report

JH. Beigel, K.M. Tomashek LE. Dodd, &K Mehta, B.5 Zingman, &.C Kall,
E. Hohmann, HY. Chw &. Luetkemeyer, 5 Kline, . Lopez de Castilla,
AW, Finkeerg, K Dierbearg, V. Tapson, L Hsish, T.F. Patterson, B Paredes,
[ra. Swesney, WH. Short G Toulosmi, D.C ly= M. Ohmagari, M. Ok
G b Ruiz-Paboos, T Benfield, G Fatkenheusr, M.G. Kortepater, RL Atmar,
CE Cresch | Lundgren, 4G, Babier, 5. Pett. |.0. Neaton, T.H. Burgess,
T_ Bonnett, M. Gresn, 8. Makows=k, 4. Osnus, S Mayak, and H.C. Lame,
fior the ACTT-1 Shedy Group Members™

ARSTRACT

Althongh ssveral cherapesatc agens have been svaloared for the mearmenr of con-— The authony full nemes, sosdemic de-
and sffiliatiors am keted inthe
naviras disemse M9 (Corid-19)% none have yer been shown m be officadoos. prees, e b";_'.
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We condocred 2 dogble-blind, randomized, placebo-coneralled il of NCEvenons g of ettt 301 Fishes Ln, B
remdesivir in aduoles hospimlized with Covid-19 with evidence of lvwer respimoony  TERL MSC S35 Rockills, WD 20850
trac involemene. Padmes were mndomly asspned © reosve sitier remdedvir W94 or et b grlnaid nh o

(24} mg loading dos= on day 1, followed by 10 mg daily ©rop o 9 addidonal = complos lot of mesben of te

days) ar placeho for ap o 10 days. The primury sorcome was the dme m recvery, =070 S Gma _;H“-_*_-

defined by sicher discharge from the hospial or hospimlizanan for infcior e
remdesivir had a median recovery time of 11 days (95% confidence interval [CI],
9 to 12), as compared with 15 days (95% CI, 13 to 19) in those who received pla-
cebo (rate ratio for recovery, 1.32; 95% CI, 1.12 to 1.55; P<0.001). The Kaplan-
Meier estimates of mortality by 14 days were 7.1% with remdesivir and 11.9% with

placebo (hazard ratio for death, 0.70; 95% CI, 0.47 to 1.04). Serious adverse events
CONCLUSIONS
Remdesivir was superior to placebo in shortening the time to recovery in adults
hospitalized with Covid-19 and evidence of lower respiratory tract infection.
(Funded by the National Institute of Allergy and Infectious Diseases and others;

ACTT-1 ClinicalTrials. gov num]}ﬂ-? NCT04280705.) This article was published on May 22,
2020, at NEJM.org.
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A Trial of Lopinavir-Ritonavir in Adults
Hospitalized with Severe Covid-19

B. Cao, Y. Wang, D. Wen, W. Liu, Jingli Wang, G. Fan, L. Ruan, B. Song, Y. Cai,
M. Wei, X_Li, J. Xia, N. Chen, . Xiang, T. Yu, T. Bai, X. Xie, L. Zhang, C. Lj,
Y. Yuan, H. Chen, Huadong Li, H. Huang, S. Tu, F. Gong, Y. Liu, Y. Wei, C. Dong,
F. Zhou, X. Gu, J. Xu, Z. Liu, Y. Zhang, Hui Lj, L. Shang, K. Wang, K. Li, X. Zhou,
X Dong, Z.Qu, 5. Lu, X. Hu, S. Ruan, S. Luo, J. Wu, L. Peng, F. Cheng, L. Pan,
J-Zou, C. Jia, jJuan Wang, X. Liu, S. Wang, X. Wu, Q. Ge, . He, H. Zhan, F. Qiu,
L Guo, C. Huang, T. Jaki, F.G. Hayden, P.W. Horby, D. Zhang, and C. Wang

ABSTRACT

BACKGROUND
No therapeutics have yet been proven effective for the treatment of severe illness
caused by SARS-CoV-2.

METHODS

We conducted a randomized, controlled, open-label trial involving hospitalized
adult patients with confirmed SARS-CoV-2 infection, which causes the respiratory
illness Covid-19, and an oxygen saturation (Sao,) of 94% or less while they were
breathing ambient air or a ratio of the partial pressure of oxygen (Pao) to the

fraction of inspired oxygen (Fio,) of less than 300 mm Hg. Patients were randomly
assigned in a 1:1 ratio to receive either lopinavir-ritonavir (400 mg and 100 mg,
respectively) twice a day for 14 days, in addition to standard care, or standard care
alone. The primary end point was the time to clinical improvement, defined as the
time from randomization to either an improvement of two points on a seven-category
ordinal scale or discharge from the hospital, whichever came first.

RESULTS
A total of 199 patients with laboratory-confirmed SARS-CoV-2 infection underwent
randomization; 99 were assigned to the lopinavir-ritonavir group, and 100 to the

The authors’ full names, academic de-
grees, and affiiations are listed in the
Appendu. Address reprint requests to
Dr. Cao at caobin_ben@l63.com, to Dr.

C. Wang at cyh.-birmgD263.net, or to Dr.
D. Zhang at 1813886398 @qq.com.

Drs. Cao, Y. Wang, Wen, W. Uu, Jingh
Wang, Fan, L Ruan, Song, Cat and M. Wei
and Drs. D. Zhang and C. Wang contrib.
uted equally to this articke.

Thes article was published on March 18,
2020, and |ast updated on Apeil 14, 2020, at
NEJM.org.

DOI: 10.1056/NEJMca2001282

Coppht © 2020 Mesadurett Medan/ Society.



Lopinavir/Ritonavir

* FDA approved for treatment of HIV

* In Vitro activity against other novel coronaviruses by
Inhibiting 3-chymotrypsin-like protease

* Has been used clinically iIn SARS and MERS

* Thought would be of most benefit early, 7-10 days, during
peak viral replication

 NEJM study199 adult patients with severe COVID-19,
lopinavir-ritonavir had no observed benefit

 Although unknown if could be beneficial in different
subgroups or different regimens



Triple combination of interferon beta-1b, lopinavir-ritonavir,
and ribavirin in the treatment of patients admitted to hospital
with COVID-19: an open-label, randomised, phase 2 trial

Ivan Fan-Ngai Hung, Kwok-Chewng Lung, Eugene Yuk-Krung Tso, Ropmond Liw, Tom Wai-Hin Chung, Man-Yee Che, Yok-Yung Mg, jenny Lo
[acky Cham, Anthony Rowmond Tam, Hod-Ping Shum, Veronios Chan, Alan Kz-Lon W, Kit-Maon Sin, Wai-Shing Leung, Wai-Lom Low,

Dawid Christopher Lung, Simon Sin, Poufine Yeung, Cynil Chik-Yan ip, Ridoy Ruigi Zhang, Agnes Yim-Fong Fung, Enca Yeen-Wing Yan

Kit-Hang Levng, fonathon Daniel Ip, Allen Wing-Ho Cha, Wan-Mui Chan, Ainthony Chin-Ei Mg, Rodney Lee. Kitty Fung, Alwin Yeundg, Tak-Chio W
[afnny Wai-Aan Chan, Wing-Wah Yan, Wai-ting Chan, jasper Fuk-Woo Chan, Albert Ewok-Wai Lie, Cwen Tak-¥in Tmang

Wincent Chi-Chung Cheng, Tak-Lun Que, Chal-Sing Low, Kwwok-Hung Jham, Kebein Eni-Wang To, Bwok-Yong Yuen

Surmmary

Background Effective antiviral therapy is important for tadkling the coronavirus disease 20019 jCOVID-19) pandemic.
We assessed the efbcacy and safely of combined interferon beta-1b, lopinavir-ritonavir, and ribavinn for treating
patients with COVID-19.

Methods This was a multicentre, prospective, open-label, randomised, phase 2 trial in adulis with COVID-19 whe
were admitbed to six hospitals in Hong Kong. Fatients were mndomby assigned [Z1) to a ld-day combination of
bopinavir 400 mgg and ritonavir 100 mg every 12 h, ribavirin 400 mgevery 12 h, and three doses of B million international
umits of interferon beta-1b on alternate days [combination group) or to 14 days of lopinavir 400 mg and mitonavr
100 myg every 12 h jcontrol growp). The primary endpoint was the time to providing a nasopharmgeal swab negative
for severe acube respiratory syndrome coronavirus 2 RT-PCR, and was done in the intention-to-treat population. The
study is registered with ClinicalTrials gov, NCTO4276688.

Findings Between Feb 10 and March 20, 2020, 137 patients were recruited; 56 were randomly assigned to the
combination group and 41 were assigned to the control group. The median number of days from symptom onset to
start of study treatment was 5 days [IQR 3-7). The combination group had a significantly shorter median time from
start of study treatment to negative nasopharyngeal swab (7 days [IQR 5=11]) than the control group (12 days [B-15];
hazard ratio 4 .37 [95% C1 1. B6-10-24], p=0 -0010). Adverse events induded self-limited nauses and diarrhoea with no
difference between the two groups. One patient in the control group discontinoued lopinavir-ritonavir because of
biochemical hepatitis. Mo patients died during the study.

Interpretation Early triple antiviral therapy was safe and superior to lopinavir-ritonavir alone in alleviating sympéoms
amd shortening the duration of viral shedding and hospital stay in patients with mild to moderate COVID-19. Fubure
clinical study of a double antiviral therapy with interdferon beta-1b as a backbone is warranbed .

Funding The Shaw-Foundation, Richard and Caral ¥u, May Tam Mak Mei Yin, and Sanming Project of Medicine.

Copyright & 2030 Elsevier Lid All rights reserved.

https://www.thelancet.com/journals/lancet/article/PlIIS0140-6736(20)31042-4/fulltext
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Ribavirin
» Antiviral guanine analog inhibits viral RNA-dependent RNA

polymerase

* Has In vitro activity against SARS but required high
concentrations

* Did not show clinical benefit iIn SARS or MERS

» Severe dose-dependent hematologic toxicity eg, hemolytic
anemia

* More than 60% of patients required blood transfusion
 Elevated transaminases
* Probably not beneficial, possibly as combination
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Inhibits viral entry and endocytosis
by multipte mechanisms as well as
host immunomodulatory effects
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Drug treatment options for the 2019-new coronavirus (2019-

nCoV)

Hongzhou Lu'**

' Scientific Besearch Center, Shanghai Public Health Climical Cemter. Fusdan Undversity, Shanghai, Chinas
* Department of Infectious Diseases, Shanghai Public Health Clinical Center, Fudan University, Shanghai, China:
! Department of Infecticus Disease, Huashan Hospital Affiliated 1o Fudan University, Shanghai, China.

SUMMARY  As of January 22, 2020, a total of 571 cases of the 201%9-new coronavirus (201%-nCoV') have been
reported in 25 provinces (districts and cities) in China. At present, there is no vaccine or antiviral
treatment for human and animal coronavirus, so that identifying the drug treatment options as soon
as possible is critical for the response to the 2019-nCoV outbreak. Three general methods, which

include existing broad-spectrum antiviral drugs using standard assays, screening of a chemical
library containing many existing compounds or databases, and the redevelopment of new specific
drugs based on the genome and biophysical understanding of individual coronaviruses, are used
Nucleoside analogues, Neuraminidase inhibitors, Remdesivir, peptide (EK 1), arbidol, RNA synthesis
inhibitors (such as TDF, 3TC), anti-inflammatory drugs (such as hormones and other molecules),
Chinese traditional medicine, such ShuFenglieDu Capsules and Lianhuagingwen Capsule, could be
the drug treatment options for 2019-nCoV. However, the efficacy and safety of these drugs for 2019-
nCoV still need to be further confirmed by clinical experiments.




Ostemalivir

» Oseltamivir neuraminidase inhibitor

* Antiviral properties against influenza viruses

* COVID-19 has overlapping features of influenza
* First described in influenza season 2019
 Patients treated for suspected flu

* Widely used in China but not shown to be clinically
beneficial

* No data to support use in COVID-19
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The effect of corticosteroids on mortality of = ®
patients with influenza pneumonia: a -
systematic review and meta-analysis

Yue-Nan Ni', Guo Chen”, Jiankui Sun®, Bin-Miao Liang'™ and Zong-An Liang'

Abstract

Background: The effect of corticosteroids on dinical outcomes in patients with influenza pneumonia remains
cantronversial. We aimed to further evaluate the influence of corticosteroids on mortality in adult patients with
influeriza preumonia by comparing corticosteroid-reated and placebo-treated patienits.

Methods: The Pubhed, Embase, Medline, Cochrarne Central Register of Controlled Trials (CENTRAL), and Information
Sciences Institute (IS0 Web of Science databases were searched for all controlled studies that comipared the effects
of corticosterids and placebo in adult patients with influenza preurnonia. The primary outcome was maonality, and
the secondary outcomes were mechanical ventilation (MV) days, length of stay in the intensive care unit (ICU LOS),
and the rate of secondary infection.

Results: Ten trials irvalving 6542 patients were pooled in ouwr final analysis. Significant heterogeneity was fourd in
all outcoms measures except for ICU LOS (F = 38%, P=021). Compared with placebo, corticastenaids were assodiated
with higher rmorality (risk ratic [RR] 1.75, 95% confidence interval [C1] 130~ 236, 7= 371, P=00007), longer ICU LOS
mean difference [MO] 2,14, 95% O 117 ~ 310, £ =435, P 00001}, and a higher rate of secondary infection (RR 1.98,
05% C1 104 ~ 378, £ =208 F=004) but not MV days (MD 081, 95% Ol - 123~ 284, £ =078, F=0:44) in patients with
influerea preurmonia.

Conclusions: In patients with influenza preumonia, corticosteroid wse is associated with higher mortality.

Trial registration: PROSPERD (I0: CRO420181 12384)

Keywnords: Corticosteraids, Influenza preumonia, Mortality

https://ccforum.biomedcentral.com/track/pdf/10.1186/s13054-019-2395-8
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Dexamethasone treatment for the acute respiratory distress syndrome: a
multicentre, randomised controlled trial
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DISCLAIMER. The information contained herein is subject to change. The final version of
the article will be published as soon as approved on ccmjournal.org.

Surviving Sepsis Campaign: Guidelines on the Management of Critically 11l
Adults with Coronavirus Disease 2019 (COVID-19)

Waleed Alhazzani'Z, Morten Hylander Maller’*, Yaseen M. Arabi®, Mark Loeb'~, Michelle Ng Gong®,
Eddy Fan’, Simon Oczkowski'Z, Mitchell M. Levy®®, Lennie Derde'™!!, Amy Dzierba'?, Bin Du'?,
Michael Aboodi®, Hannah Wunsch'*"*, Maurizio Cecconi'®"", Younsuck Koh', Daniel S. Chertow'”,
Kathryn Maitland™, Fayez Alshamsi®', Emilie Belley-Cote'*, Massimiliano Greco'®!", Matthew
Laundy®, Jill S. Morgan®, Jozef Kesecioglu'®, Allison McGeer®, Leonard Mermel®, Manoj J.
Mammen®, Paul E. Alexander™’, Amy Arrington™, John Centofanti””, Giuseppe Citerio™"*!, Bandar

Baw'*, Ziad A. Memish*, Naomi Hammond™-**, Frederick G. Hayden®, Laura Evans'’, Andrew
Rhodes™
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Risk Factors Associated With
Acute Respiratory Distress
Syndrome and Death in Patients
With Coronavirus Disease 2019
Pneumonia in Wuhan, China

Chaomin Wu, I"-;1D1'2'3; Xiaoyan Chen, ‘-.ij; Yanping Cai, M]z; et al

¥ Author Affiliations | Article Information

JAMA Intern Med. Published online March 13, 2020.
doi:10.1001/jamainternmed.2020.0994




Corticosteroids

* Previous experience use in influenza, MERS and SARS

 Steroids In viral pneumonias

* Potential harm

* Prolonging viremia, increasing virus shedding and delaying viral clearance, ultimately
Increasing the risk of mortality

* Methylprednisolone

 May be a mortality benefit for COVID-19 with ARDS treated with
methylprednisolone.

« Current evidence should be interpreted with caution: data are from one small
study that examined the sickest patients.

 For adults with COVID-19 and refractory shock, some data suggests
low-dose corticosteroid therapy (“shock-reversal”) over no
corticosteroid therapy



Corticosteroids

SSCCM Recommendations

* In mechanically ventilated adults with COVID-19 and
respiratory failure (without ARDS), do not recommend
routine use of systemic corticosteroids (weak
recommendation, low quality evidence)

* In mechanically ventilated adults with COVID-19 and
ARDS, suggest using systemic corticosteroids, over not
using corticosteroids (weak recommendation, low
guality evidence)

https://www.sccm.org/getattachment/Disaster/SSC-COVID19-
Critical-Care-Guidelines.pdf?lang=en-US
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Tocilizumab treatment in COVID-19: A single center
experience
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What Is Role of IL6 In COVID?

* When virus infects cell eg, in alveolus starts cascade of
proinflammatory chemicals eg, interleukins, TNF,
Interferons

* In COVID IL6 Is predominant interleukin

* Makes blood vessels more permeable leading to cytokines
moving into blood stream and increased pro inflammatory
response

» Cytokine release syndrome “cytokine storm”

* Clinically see fever, hypotension, tachycardia, capillary leak,
ARDS, MSOF



Toclilizumab

 Humanized monoclonal antibody specific for IL6
receptor blocks IL6 binding and systemic response

* FDA approved for
* Glant cell arteritis
* Rheumatoid arthritis
« Cytokine release syndrome

» Adverse effects
 |ncreased risk of infections
* Hepatotoxicity
 Leukopenia, thrombocytopenia
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Interleukin-6 in COVID-19: A Systematic Review and Meta-Analysis
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Toclilizumab

 Studies from China
* Recent meta analysis, non peer-reviewed

* Six studies included, 4 retrospective, 2 prospective, hon
randomized or controlled

* Tocilizumab showed clinically and mortality benefit
* All receiving other therapies but not uniform

» Questions about selection bias

* Promising



Janus Kinase (JAK) Inhibitors

Baricitinib as potential
treatment for
2019-nCoV acute
respiratory disease

Guiven the scale and rapid spread of the
2019 nowvel coronavines (2009-rCol)
acute respiratory disease, there is
an immediate need for medicines
that can help befare a vaccine can be
produced. Results of rapid sequencing
of 20019-nloV, coupled with moleoular
modelling based on the genomes of
related virus proteins,” have suggested
a few compounds that are likely to
be effective, including the anti-HIV
lopinavir plus Atonasin comdbdnation.
BenevalentAl's knowledge graph isa
large repository of structured medical
information, including numerous
conmections extracted from sclentific
literature by machine leamning.”
Together with customisations bespoke
to 2019-nCoV, we used BenevolentAl
to search for approved drugs that
could help, focusing on those that

might block the viral infection process.
We |(dentified baricitinib, which is
predicted to redwce the ability of the
virus toinfect lung cells.

Most wiruses enter cells throwgh
receptor-mediated endocytosis. The
receptof that 2019-nCoV uses to
infect heng cells might be ACEZ, a cell-
surface protein on cells in the kidney,
blood vessels, heart, and, importanthy,
lung AT2 alveslar epithelial cells
(figqure). Thes= AT2 cells are particularhy
prone to wiral infection.® One of the
known regulators of endocytosis |5
the APZ-associated protein kinase 1
(AAKL). Disruption of AAKL might,
in turn, interrupt the passage of the
vinus Into cells and also the intracellular
assernbly of vines particles.:

Of 378 AAK1 inhibitors in the
knowledge graph, 47 have been
approved for medical use and
six inhibited AAKL with high affinity.
These included a number of cncology
drugs such as sunitindb and erotinib,
bath of which have been shown to
inhibit viral infection of cells through

the inhibition of AAK1 " However, these
compaounds bring serous side-affects,
and our data infer high deses to inhibit
AAKL effectively. We do not consider
these drugs would be a safe therapy
for a population of sick and infected
pecple.

By contrast, one of the six high-
affinity AAK1-binding druegs was the
janus kinase inhibitor baricitind, which
alsa binds the cyclin G-assoclated
kinase, another regulator of endo-
cytosis.” Because the plasma concen-
tration of barcitinib on therapeutic
dosing (either as 2 mg or 4 mg once
daily) is sufficient to inhibit AAKL, we
suggest it could be trialled, using an
appropriate patient population with
201%-nCo\ acute respiratory disease,
to reduce both the wiral entry and
the inflammation in patients, using
endpoints such as the MulBSTA scone,
an early warning model for predicting
matality in virzal preurmonia.
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How can these be beneficial In
COVID?

» COVID-19 binds to ACEZ2 receptor enters cell through
endocytosis

* There are reqgulators of endocytosis including AP2 Associated
Protein Kinase 1 (AAK 1) and G-Associated Kinase

» Baricitinib FDA-approved oral JAK inhibitor used in the
treatment of rheumatoid arthritis
* In addition to being a JAK inhibitor baricitinib inhibits AAK 1 and GAK

* By blocking both kinases can block entry into cell and
Intracellular assembly of viral proteins



What about JAK Inhibition and
COVID?

* JAK 1/JAK intracellular tyrosine kinase mediates cytokine
signaling leading to inflammation

 Baricitinib and another JAK inhibitor ruxolitinib block JAK
1/JAK 2 preventing cytokine signaling

* This is thought to be of benefit as prevents cytokine storm
but not specific like ILR6 antagonists

* May be of benefit a prevents more types of cytokines

* There are concerns some cytokines eg, IFN alpha may be
beneficial and should not be blocked



Interleukin-1 blockade with high-dose anakinra in patients
with COVID-19, acute respiratory distress syndrome, and
hyperinflammation: a retrospective cohort study

Cidin (ol § e Dl e, Corrok: Comypocfiona, Ermorusd Dirlls: Torrg Mioroo Bipe, Dars Conet2 i, Tiora (ialing, Barbare Cosiglions,
Chizra Tasan [, Mol Beps M Tomrlln, Micsd o Faries, Aralia Rugeer; Peer o Eovere Qi) Gluesrpps O ers,
SabnaMartrumghi, Exfols S i, Marea Tresd di, Fobio Gorr, S Landong 8beriio Zorend s, Paole Scarpaled, [ or oo Degra

Simmary

Backgeourd kionally of padents w8 oorondires discee 2000 f0OVID-F), snmse
(ARDS), amd Inflamumaton i high. In amas of pandemsc mehrook, & mumber of pedes can acoend
Mk Imum Capedee of ineened e QG unis [10Us), and, s, these indhidmls ofien morhed 100 Ivasiee v neiadon
ol de-of i 1071 . ESRCthed |ITSRITRATRS 537 S0 pOUGRIon are Teseded urgenty. Arakinm 15 3 reoombirors ek in- 1

PRORpROr amagonts that mighe be benefictal n s gtk populsson.

Mathocs Wi ronducesd 3 Temsperthae cohor skl 3 &5 Sam Fafaede Hosplsd in Mikm, halye. We Incudas] corseciha
paties (aged 18 yoars) wish COVIDZ1Y, moderii pesener A RDS, and by perinsimmasion jdefined 28 seram C-macthe
et s H ey L, Ferriiin o 0 ng fmiL, or boeiy whid wine managed with oo vaskes el beion ousdde of e 10U and
whio mocoherd sumdand ireemen o 200 mEg hySroceChiorogeing beioe 3 Sy orlly and 430 my opinayir with W0 mg
BT bl 3 oy orally, We compand sutbal, mectumical veniBuon-ree skl Chomges i C-mack pn,

function, and diniral sses In 2 cohon of padenis wha recrhend addStional imaimen wis anakinra jesher
5 migy kg telion 2 Sy #m:rl[ﬂmgmn:q-mbmunmq-[b.mum:m:m
o pademts wio Sd not meceher anakinra jrefered 02 de sundand iegemene: groep). Al oUsCTImes wore 2eessnd
Il dars. This sesdy Is par of the OOVID- 9 Biobank sy, which i mgiserad with (S Prigke g, HCTIOE 0.

BT by DTS

Findirgs Betwaon March 17 and March 17, 2000, 30 melores morkead e ferreenous anakinm, noo-lnvashe
vinladon, and mandard wezimene. Beteaen sarch B and March 17, 3030, 1o padenes recolvsd 0ot v ashed went-

Ldon and sundard weaimemn onky and ompriss] the cemparison group for gis sesdy & TUNSET Sovem patiens

reCebed ow-dosr suSCaneous arakinm i addidon w0 mon-Svasdy e weERdon and sundard reaimene howeetr, o

ANLETI ETETIOTE wi INee Tuptid e 7 days Seruss of 3 paucisy of fiiTE on srum C-racther pootein amd dindail
Bia. At T1 davs, eosime e with high-des anakinm was associaed with reductons i sensm C-acthd protein and
progresd-e Impremens 0 espliaeory fancdon n X 7250 of 29 padenes; Sve (17%) moents wer on mechamioal
vinliion and thme (109C) Sad. In e sundmd waaimen group, dai [50560) of I peslores Shiownd msplrasary
Immeroevemeere 3t 20 davs one 4 56] paiem 28 on mechanied ventlbeion and seeen pase) died. A 20 diyx. oenvkeal wis
% In e high-doee anakdoeg groug and 5% in te sandand seament group [p=0. 0407). Mechanial vemi belon-fme
SUrvi-2l was TI i the anakines groug wersus S In the somda nd emaiment: group [p=0- 15, EseRemia oorumed in
Four (14%) of 29 patients morkang high-goes amokin and e (1396 of ke patemns eeonkdng sunidind weaiment.
Discondnuation of anakinmw as mod folloecnd by Infammarsy Tela pees

E

I orem B g =i
]

Frmmwe Drara
=

e T ]
Lok PRI ©

L Lrrmen pmEeTa

W W AT
ey, 8,

1 o], e
S Py (s
Ren - e

SR L Lol B

o & L,

e . Trma W, ey Ll
TSy, Prarmregy,
b, o R I

1 [ [ 0ol [
CLrmmmnaesEl

& Do T BT ) s BT
& T W] W Feora ]

C T D
Sy [y, Hemm gy
o sl g T wrpar
e\ B BT

o CEE I oy
Jarem, @ L recTeoy
o i Fra T B QT
(Lérarn EaNE BT
poercm Lan e

i D Lexa LY

Interpretation In this retrospective cohort study of patients with COVID-19 and ARDS managed with non-invasive
ventilation outside of the ICU, treatment with high-dose anakinra was safe and associated with clinical improvement
in 72% of patients. Confhirmation of ethcacy will require controlled trials.
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IVERMECTIN

Antiviral Research
Available online 3 April 2020, 104787
In Press, Journal Pre-proof ()

The FDA-approved Drug Ivermectin inhibits the
replication of SARS-CoV-2 in vitro

Leon Caly !, Julian D. Druce !, Mike G. Catton !, David A. Jans 2, Kylie M. Wagstaff 2 & =

Show more

https://doi.org/10.1016/j.antiviral.2020.104787 Get rights and content

Under a Creative Commons license open access



https://www.sciencedirect.com/science/article/pii/S0166354220302011
https://www.sciencedirect.com/science/article/pii/S0166354220302011

IVERMECTIN
In vitro Studies

Positive Sense RNA

* West Nile

* Dengue (in vivo, but not clinical)
e SARS

 MERS

* SARS CoV-2 ?

e Zika

* Chikungunya

e HIV

* Hep C

Negative Sense RNA
e Ebola
* Hanta
* Newcastle (avian)
* Influenza (in vivo)
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The Greek study in the effects of colchicine in COvid-19 complications
prevention (GRECCO-19 study): Rationale and study design
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Colchicine

* Inhibitor of microtubule polymerization and leukocyte
Infiltration used for gout and pericarditis

» Anti-inflammatory action may be beneficial for COVID
* NLRP3 inflammasome inhibitor

* Colchicine inhibits inflammasome

* Inhibits P2X7 receptor activation

* Inhibits ASC polymerization

* Decreases interleukin production

« Unknown If this Is beneficial or detrimental
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COVID-19: Melatonin as a potential adjuvant treatment )

Chaoi lor
Rui Zhang", Xuebin Wang", Leng Ni", Xiao Di", Baitao Ma", Shuai Niu", Changwei Lin™", —
Russel J. Reiter ™™
* Department of Vascular Sergery, Peking Union Medical College Hospital, Chinese Academy of Medical Soemces amd Paking Umion Medical Colllege, Baping, China
* Depariment of (il Sysiems and Anatony, U7 Health San Anionio, % Antomis, 75 7HZ9, USA
ARTICLE INEDQ ARSTRACT
Keywords: This artich: summarizes the lkely bencfite of melatenin o the attenuation of COVID-19 hased on i putative
DUV 1% pathogenesiz. The necenl outbmeak of COVID-19 has becoane a pandemic wilth lens of thowsands of infected
RARE-Qoy-2 paticnts. Based on clinical featores, pathology, the pathogenesis of acute respiratory disorder induced by elther
——— ) highly homogenous commavineses or olher palthogens, Lhe evidence suggests thal excessive inflammealion, oxi
:'mlmm dation, and an expgperated immune response very likely contribute to QOVID-19 pathology. This leads to &
F;"_"Hm“h.hl.-m cylokine siorm amd sobssqoenl progresion o acale g injury (AL acule respiralory  distress symloomme

(ARIES]) and often death, Melatonin, a well-known anti-inflammeatory and anti-oxidative molecabe, s protective
againsl ALL/ARDS el by virl amd other pathogens. Melsionin is efective in ohtical cone patients by ne
ducing vessel permeability, anxicty, sodation nse, and improving sbeeping quality, which might also he heneficial
for belter clinieal oulcomes for COVII-19 patienis Nolably, melalonin bas a high safely profike. Thene is sig
nificant data showing that melatonin limiis vines-relaied discases and would also likely be hencficial in COVID-
19 paticnts. Additional experiments and clinical studies ane reguined o conlinm this speculation.



Melatonin

* Anti-oxidant

* Anti-inflammatory

« Safe

* May decrease interleukin

* Inhibits pro-interleukins

» Unknown If this is beneficial or detrimental



Famotidine

Science

New York clinical trial quietly tests heartburn remedy
against coronavirus

By Brendan Borrell | Apr. 26, 2020 , 1200 PM

Science's COVID-19 reporting is supported by the Pulitzer Center.
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The fast-growing list of possible treatments for the novel coronavirus includes an unlikely
candidate: famaotidine, the active compound in the over-the-counter heartburn drug Pepecid. On 7
April, the first COVID-19 patients at Morthwell Health in the Mew York City area began to
receive famotidine imtravenously, at nine times the heartburn dose. Unlike other drugs the 23-
hospital system is testing, including Regensron's sarilumab and Gilead Sciences’'s remdesivir,
Morthwell kept the famatidine study under wraps to secure a research stockpile before other
hospitals, or even the federal government, started to buy it. “If we talked about this to the wrong
people or too soon, the drug supply would be gone” says Kevin Tracey, & former neurosurgeon in
charge of the hospital system's research.

As of Saturday, 187 COVID-19 patients in critical status, including many on ventilators, have been
anrolled in the trial, which aims for a total of 1174 people. Reports from China and molecula
micdeling results suggest the drug, which s2ems 1o bind to a key enzyme in severe acune
respiratory syndrome coronavirus 2 (SARS-CoV-2), could make a difference. But the hype
surrounding hydroxychloroquine and chloroguine—the unproven antimalaral drugs touted by
Fresident Donald Trump and some physicians and scientists—has made Tracey wary of sparking
premature enthusiasm. He is tight-lipped about famotidine’s prospects, at least until interinn results
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Treatment of 5 Critically Il
Patients With COVID-19 With

Convalescent Plasma
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JAMA. Published online March 27, 2020. doi:10.1001/jama.2020.4783
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Passive Immunity

*Have large amount of experience with
passive immunity
* Including animal exposures

* Rabies immunoglobulin (Human)
* Rattlesnake antivenom (horse, sheep)
» Convalescent plasma for infections



Convalescent Plasma

* Immunoglobulins from recovered person to
Infected person

e Passive immunity

* Prophylactically

* [reatment

*Has been used for over one hundred years



How Does Convalescent Plasma Work

* Recovered person donates blood
* Plasma containing IgG antibodies removed from whole blood

« Administer to infected person
 does not have enough or any IgG of own

* |gG ideally neutralizes the virus
* may have other actions

* Though short-lived may allow ill person to clinically improve
potential role In high-risk patients following exposure




Wwhy Should We Consider Convalescent
Plasma in COVID?

« SARS-CoV2 Is a novel virus

 Humans do not have immunity until exposed and
recovered

* No current proven medical therapies or vaccines
available

* Large number of critically-ill patients making
convalescent plasma an attractive potential therapy



History of Convalescent Plasma

* First used In late 1890s sporadically
* Glven in Spanish Influenza in early 1900s

* Has been used In measles, mumps, polio,
others

 More recent use In H1IN1 influenza and Ebola

 Has also been used for other coronaviruses
* iIncluding SARS and MERS



JAMA

Treatment of 5 Critically Ill Patients with COVID-19 with
Convalescent Plasma

» Case series of five patients
 Patients had lab confirmation of COVID-19

* Three men, two women, ages 36-/3 years, on
mechanical ventilation

* All received other therapies including antivirals
* Had clinical improvement and decreased viral load
» Caveat: small numbers, not randomized, one Institution

JAMA published online March 27, 2020
D0i:10.1001/jama.2020.4783
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Convalescent plasma transfusion for the treatment
of COVID-19: Systematic review

Karthick Rajendran PhD,' © Research Sclentist 1] |

Marayanasamy Krishnasamy Db,? Prof & Dir |

Jayanth| Rangarajan MD, FRCP(Glasgow).” Prof of Medicine, Dean |
Jeyalalitha Rathinam MD,* Prof of Pharmacology |

Murugan Mataraan MDD Assoclate Prof of Pulmonary Medicine |
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comvalescent plasma. Based on the limited sdentific data, CPT therapy in COVID-19
patients appears safe, dinically effective, and reduces mortality. Well-designed
large multicenter clinical trial studies should be conducted urgently to establish the

efficacy of CPT to COVID-19 patients.
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Are There Risks With Administration of
Convalescent Plasma®?

 Lack of large randomized controlled trials

 As blood product risk of transmission of blood-borne
pathogens to receliving patient
* Widespread screening of pathogens greatly reduces this risk

* May impair recipients abllity to fight infection over long term
» Serum sickness
 Transfusion reactions



VID-19 Patients

Plasma Donations from Recovered
COVID-19 Patients

llllllllll
regular blood donation eligibility requirements:

il §

How Does Covid-Recovered
Patient Donate or Clinician
Obtain Convalescent Plasma?

* https://www.redcrossblood.org/do
nate-blood/dlp/plasma-donations-

from-recovered-covid-19-
patients.html
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Conclusion

* COVID-19 complex disease
* No widespread immunity

* Many medications being considered but none proven or
FDA approved

* These agents should be used only as part of clinical
trials

 Data changing all the time
» Refer to websites CDC, ASHP, WHO, FDA



m> i COVID-19 Treatment Guidelines

[® &/, 5 L 'ﬂ
R e e N, ’;

Coronavirus Disease 2019 (COVID-T%« v
Treatment Guidelines
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NIH ‘ COVID-19 Treatment Guidelines

Home What's New

What's New What's New in the Guidelines

Introduction Last Updated: May 12, 2020

Remdesivir:

* On the basis of preliminary clinical trial data, the Panel recommends the investigational antiviral agent
remdesivir for the treatment of COVID-19 in hospitalized patients with severe disease, defined as Sp0»
=94% on ambient air (at sea level), requiring supplemental oxygen, mechanical ventilation, or
extracorporeal membrane oxygenation (BI).

o Remdesivir is not approved by the Food and Drug Administration (FDA); however, it is available through
an FDA emergency use authorization for the treatment of hospitalized adults and children with
COVID-19. Remdesivir is also being investigated in clinical trials, and it is available through an

emergency access program for children and pregnant patients.

* The Panel does not recommend remdesivir for the treatment of mild or moderate COVID-19 outside the

setting of a clinical trial (Alll).

Chloroguine/Hydroxychloroquine:
¢ The Panel recommends against using high-dose chloroquine (600 mg twice daily for 10 days) for the
treatment of COVID-19 (Al), because the high dose carries a higher risk of toxicities than the lower dose.
» The FDA warning that cautioned against the use of chloroquine or hydroxychloroquine for COVID-19

outside the setting of a hospital or clinical trial was added to this section.

https://covid19treatmentguidelines.nih.gov/whats-new/



NIH | COVID-19 Treatment Guidelines

Home What's New

What's New What's New in the Guidelines

Introduction Last Updated: May 12, 2020

Immune-Based Therapy Under Evaluation for Treatment of COVID-19

The following key changes were made to this section:

Convalescent Plasma and Immune Globulins:

+ New information has been added to the section on convalescent plasma and SARS-CoV-2-specific immune
globulins.

+ A new section for non-SARS-CoV-2 intravenous immune globulin (IVIG) was created, in which the Panel
recommends against the use of non-SARS-CoV-2-specific IVIG for the treatment of COVID-19, except in
the context of a clinical trial (Alll). This should not preclude the use of IVIG when it is otherwise indicated

for the treatment of complications that arise during the course of COVID-19.

Interleukin-6 Inhibitors:

» New data from an interim review of a Phase 2/3 clinical trial for sarilumab have been included.

* New preliminary results from a clinical trial for tocilizumab (CORIMUMNO-TOCI) have been added.

* There is no change to the Panel's recommendation for IL-6 inhibitors. There are insufficient data to
recommend either for or against the use of IL-6 inhibitors (e.g., sarilumab, siltuximab, tocilizumab) for
the treatment of COVID-19 (Alll).

https://covid19treatmentguidelines.nih.gov/whats-new






