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COVID-19 Potential Interventions
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Hydroxychloroquine or chloroquine with or without a macrolide for treatment of COVID-19:
a multinational registry ana/ysis M Mehra et al, The Lancet Dol 10.1016/50140-6736(20)31180-6

98262 hospitalised patients
with COVID-19

HR (95% Cl)

2230 excluded
276 taking remdesivir
1102 started a chloroquine

analogue while on
mechanical ventilation

852 received chloroquine
analogue more than
48 h after COVID-19
diagnosis

4

96032 patients included

v

v

14 888 in treatment groups

1868 received chloroquine

3783 received chloroquine
with macrolide

3016 received
hydroxychloroquine

6221 received
hydroxychloroquine
with macrolide

81144 in control group

Age (per year)

BMI (per kg/m?)

Female

White

Black

Hispanic

Asian

Coronary artery disease
Congestive heart failure
Arrhythmia

Diabetes

Hypertension
Hyperlipidaemia

COPD

Current smoker
Immunosuppressed condition
ACE inhibitor

Statin

Angiotensin receptor blocker
qSOFA <1

SPO, <94%

Chloroquine alone
Hydroxychloroquine alone
Chloroquine and macrolide

Hydroxychloroquine and macrolide

1-010 (1-009-1-011)
1-063 (1-060-1.067)
0-825 (0-793-0-853)
Reference

1-344 (1.276-1.415)
1495 (1-400-1:597)
0717 (0-668-0.769)
1-134 (1-082-1-188)
1.756 (1-609-1-915)
1-626 (1-504-1-758)
1.206 (1-151-1.264)
1-302 (1-252-1-355)
1-125 (1.081-1.171)
1-190(1:093-1-294)
1-268 (1.201-1.340)
1-081(0-985-1-187)
0-566 (0-514-0-624)
0793 (0-736-0-855)
0-989 (0-914-1.071)
0758 (0-726-0.792)
1-664 (1-587-1-746)
1-365 (1.218-1:531)
1335 (1-223-1-457)
1-368 (1.273-1-469)
1-447 (1-368-1:531)
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Remdesivir for the Treatment of Covid-19

— Preliminary Report

J.H. Beigel, K.M. Tomashek, L.E. Dodd, A.K. Mehta, B.S. Zingman, A.C. Kalil,

1107 Patients were assessed for eligibility l

44 Were excluded
25 Were ineligible owing to meeting
exclusion criteria or not meeting

inclusion criteria
19 Were eligible, but were not enrolled
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Placebo
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P<0.001
T 0754
g
b1
&
T 0.50]
.2
=
3
2 0.25
0.00- T T T T
0 3 6 9 12
No. at Risk

T T T T T
15 18 21 24 27 30 33
Days

Remdesivir 538 481 363 274 183 142 121 98 78 65 3 0]
Placebo 521 481 392 307 224 180 149 115 91 78 2 (o]

B Patients Not Receiving Oxygen
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541 Were assigned to receive remdesivir
531 Received remdesivir
10 Did not receive remdesivir
3 Did not meet eligibility criteria
7 Withdrew consent or had
consent withdrawn by legally
authorized representative

522 Were assigned to receive placebo
518 Received placebo
4 Did not receive placebo
1 Did not meet eligibility criteria
3 Withdrew consent or had
consent withdrawn by legally
authorized representative

!

!

180 Received all 10 doses
251 Received <10 doses
168 Recovered
21 Died
13 Missed doses intermittently
36 Discontinued owing to adverse
event or severe adverse event,
other than death
13 Withdrew consent or had
consent withdrawn by legally
authorized representative
100 Were still receiving treatment
or had missing treatment data
at time of database freeze

185 Received all 10 doses
225 Received <10 doses
120 Recovered
28 Died
24 Missed doses intermittently
36 Discontinued owing to adverse
event or severe adverse event,
other than death
15 Withdrew consent or had
consent withdrawn by legally
authorized representative
2 Were ineligible for trial after
enrollment
108 Were still receiving treatment
or had missing treatment data
at time of database freeze

!

391 Completed study through day 29
(includes death and recovery)
8 Terminated early before day 29
2 Had adverse event or severe
adverse event, other than death
6 Withdrew consent or had consent
withdrawn by legally authorized
representative
132 Were continuing trial, not recovered
as of database freeze

340 Completed study through day 29
(includes death and recovery)
9 Terminated early before day 29
1 Had adverse event or severe
adverse event, other than death
8 Withdrew consent or had consent
withdrawn by legally authorized
representative
169 Were continuing trial, not recovered
as of database freeze

3 Were excluded owing

to no data after baseline |
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Ventilation

D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical
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Remdesivir 98 92 77 56 35 27 23 20

1.00+
g 07551 Remdesivir
>
]
g
= 0.50
i2
=
§_ Placebo
£ o025
0.00 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33
Days
No. at Risk

19 17 0
18 17 1

oo

1 Was excluded owing

| to no data after baseline

‘ 538 Were included in the analysis
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Remdesivir: Local Results

* Expanded access program (EAP) ¢ Emergency use authorization
e N=4 (EUA)

* Gilead donated 144,000 courses

* Baseline severity: All intubated ar
of Remdesivir

* Qutcomes o _
. 1 died Substantial increase in supply
* 2 extubated * Can be used in earlier disease

1 intubated



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 prof ivan Fan-Ngai Hung, The Lancet DOI: 10.1016/S0140-6736(20)31042-4
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86 completed assigned treatment

40 completed assigned treatment

Number of samples
Combination group 21
Control group 15

Time from start of study treatment (days) Number of samples

Combination group 60
Control group 24

14 19 19 15 17 10 9
13 14 13 15 13 12 10

Time from start of study treatment {days)

60 60 60 60 60 60 60
24 24 24 24 24 24 24



Convalescent

Table 1. Patient Characteristics.

Age
Median (Range)
Gender
Women
Men
Intersex or Transgender
Undisclosed
Race
Asian
American Indian or Alaska Native
Black or African American
White
Native Hawaiian or Other Pacific Islander
Multiracial
Other or Unknown
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Clinical Status
Current severe or life-threatening COVID-19
High risk of severe or life-threatening COVID-19
Intensive Care Unit (ICU) admission
Clinical Symptoms®
Respiratory failure
Dyspnea
Blood oxygen saturation = 93%
Lung infiltrates > 50% within 24 to 48 hours
Respiratory frequency = 30/min
P202:Fi0 ratio® < 300
Multiple organ dysfunction or failure
Septic shock

n = 5,000
62.3 (18.5, 97.8)

1,824 (36.5%)
3,153 (63.1%)
17 (0.3%)

6 (0.1%)

317 (6.3%)
40 (0.8%)
915 (18.3%)
2,438 (48.8%)
17 (0.3%)
23 (0.5%)
1,250 (24.8%)

1,733 (34.7%)
3,267 (65.3%)

4,051 (81.0%)
949 (19.0%)
3,316 (66.3%)
n = 4,051
2,912 (71.9%)
2,550 (62.9%)
2,519 (62.2%)
1,721 (42.5%)
1,546 (38.2%)
1,365 (33.7%)
745 (18.4%)
600 (14.8%)

Footnotes

“These data include only patients with current severe or life-threatening COVID-19 (n = 4,051).

"The ratio of partial pressure of arterial oxygen to fraction of inspired oxygen ratio.

Plasma: Mayo/BARDA Program

A
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Convalescent Plasma: Safety and ?Efficacy

Table 2. Serious Adverse Event (SAE) Characteristics. (n=5,000)

Four Hour Reports Reported (n = 36) Related® (n = 25) Estimate (95% CI)
Mortality 15 4 0.08% (0.03%, 0.21%)
Transfusion-Associated Circulatory Overload (TACO) 7 7 0.14% (0.07%, 0.29%)
Transfusion-Related Acute Lung Injury (TRALI) 11 11 0.22% (0.12%, 0.39%)
Severe allergic transfusion reaction 3 3 0.06% (0.02%, 0.18%)

Seven Day Reports Reported Estimate (95% CI)®

Mortality 602 14.9% (13.8%, 16.0%)




Convalescent Plasma: Safety and ?Efficacy

Convalescent plasma treatment of severe COVID-19: A matched control study

Sean T. H. Liu, M.D., Ph.D., lcahn School of Medicine at Mount Sinai

1:2
Supplemental oxygen requirement prior to initiation of 1:4 matching  matchin;
. Patients Controls Controls
transfusion
Pharmacologic interventions (N =39) (N=156) (N=74)
Standard nasal cannula — no. (%) 7 (18)
Antimicrobial agents — no. (%)
2 liters — no. (%) 0
Azithromycin 31 (79) 133 (85) 63 (85)
3 liters — no. (%) 2 (5) Broad spectrum antibiotics 29 (74) 112 (72) 57 (77)
4 liters — no. (%) 2 (5) Hydroxychloroquine 36 (92) 148 (95) 69 (93)
) Investigational antivirals 1(3) 9 (6) 4 (5)
>5 liters — no. (%) 3(8)
Therapeutic anticoagulation — no. (%) 26 (67) 64 (41) 32 (43)
High-flow oxygen, high-flow nasal cannula or BiPAP—no. 27 (69)
Anti-inflammatory agents — no. (%)
(%) Corticosteroids 22(56) 90 (58) 38 (51)
Mechanical ventilation — no. (%) 4 (10) Interleukin-1 inhibitors 0 0 0

Interleukin-6 inhibitors 3 (8) 13 (8) 6 (8)



Convalescent Plasma: Safety and ?Efficacy

Convalescent plasma treatment of severe COVID-19: A matched control study

Sean T. H. Liu, M.D., Ph.D., lcahn School of Medicine at Mount Sinai

Figure 1. Comparison of oxygen requirements between Day 14 versus Day 0.

*p=0.028

CONVALESCENT

MATCHED CONTROLS
PLASMA RECIPIENTS

mm Worsened oxygen status or death
Oxygen status stable or improved

* Covariates adjusted. No significant differences were observed at
day 1 (p=0.444) or day 7 (p=0.425).

100+

Survival probability (%)

. 1:4 Matched

Controls

Convalescent

~ Plasma Recipients

754

254

Figure 2. Survival Probability

_ELI:::L_H

504

*Log-rank test: p=0.039
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Convalescent plasma; Local Results

Ordinal Scale for Clinical Inprovement, 4 Hours Post-Transfusion

Key

Worsened
Condition

No Change

Improvement

Hospitalized, critical, | Hospitalized, critical o . Hospitalized, critical o
A _ Hospitalized, critical 4 Hospitalized, severe e "
multi-system organ (ICU), on vent, in (icu), high-flow ) Hospitalized, mild
; (ICU), on vent (medical floor)
failure shock oxygen
(N=5) (N=3) (N=13) (N=14) (N=15) (N=0)

5 4 3 2

Death 2 (40%) 1(33%) 2 (15%) 3 (21.4%) 2 (13.3%) 0
Hospitalized, critical,

multi-system organ 3 (60%) 0 2 (15%) 0 0 0

failure

Hospitalized, critical

0 0 0 1(7.1% 0 0

(IcU), on vent, in shock ( )

Hospitalized, critical

0 1(33% 3(23% 3(21.4% 0 0

Ordinal Scale for Clinical (ICU), on vent ( ) ( ) ( )
Improvement, 7 Days Post-

transfusion Hospitalized, critical

0 1(33% 3(23% 3(21.4% 1(6.7 0

(IcU), high-flow oxygen ( ) ( ) ( ) f6:2%

Hospitalized, severe

3 0 0 2 (15% 3(21.4% 9 (60% 0

(medical floor) ( ) ( ) ( )

Hospitalized, mild 2 0 0 1(7.6%) 0 0 0

Discharged 1 0 0 0 1(7.1%) 3 (20%) 0

Improvement | | 0 2 6 7 3 0




Sarilumab: Anti-IL6 Inhibitor

Regeneron and Sanofi Provide Update on U.S. Phase 2/3 Adaptive-Designed

Trial of Kevzara® (sarilumab) in Hospitalized COVID-19 Patients

Placebo Kevzara 200 mg | Kevzara 400 mg
PRIMARY ENDPOINT (REDUCTION IN C-REACTIVE PROTEIN)
(n=77) (n=136) (n=145)
% change from baseline in CRP -21% -17% -79%
;I:«:HEETZ)Mth high baseline IL-6, where data was
EXPLORATORY CLINICAL ENDPOINTS IN “CRITICAL” GROUP
(n=44) (n=94) (n=88)
Died or “On a ventilator” 24 (55%) 43 (46%) 28 (32%)
Died 12 (27%) 34 (36%) 20 (23%)
On a ventilator 12 (27%) 9 (10%) 8 (9%)
Clinical improvement 18 (41%) 48 (51%) 52 (59%)
(Achieved =2 point improvement on 7-point scale)’
Off oxygenation 18 (41%) 40 (43%) 51 (58%)
Discharged 18 (41%) 37 (39%) 47 (53%)

1. 7-point scale consists of. 1) death; 2) hospitalized, requiring invasive mechanical ventilation or extracorporeal

membrane oxygenation (ECMO); 3) hospitalized, requiring non-invasive ventilation or high flow oxygen devices; 4)
hospitalized, requiring supplemental oxygen; 5) hospitalized, not requiring supplemental oxygen — requiring ongoing
medical care (COVID-19 related or otherwise); 6) hospitalized, not requiring supplemental oxygen — no longer requires
ongoing medical care; 7) discharged from hospital.



Sarilumab: Local Results

e 18 patients randomized
e 17 of 18 were intubated at baseline

* MFS: 6 patients
* 4 discharged, 2 died

* ECMC: 8 patients
e 1 discharged, 7 still intubated

* BGH: 4 patients
* 3 discharged, 1 died



New Trials

* Apellis APL9-COV-201

A RANDOMIZED, DOUBLE-BLIND,
VEHICLE-CONTROLLED, MULTICENTER,
PARALLEL-GROUP STUDY OF APL-9 IN MILD TO
MODERATE ACUTE RESPIRATORY DISTRESS
e Covis SYNDROME DUE TO COVID-19

A Phase 3, Multicenter, Randomized, Double-Blind, Placebo-Controlled
Study to Assess the Safety and Efficacy of Ciclesonide Metered-Dose
Inhaler in Non-Hospitalized Patients 12 Years of Age and Older
With Symptomatic COVID-19 Infection



Planned Trials

* Adjunctive Photobiomodulation (PBM) treatment to prevent
progression of COVID-19 in hospitalized patients.
* Arany and Sethi co-Pls

* A Pilot Randomized, Double-Blind, Placebo-Controlled Clinical Trial
of the Safety and Efficacy of Melatonin for the Treatment of COVID-
19 in OutPatients

 Dubocovich and Sethi co-Pls

* The use of non-specific HOST protective effects of oral polio vaccine
to prevent COVID-19 (SHIELD Trial)

* Morse, Hicar, Gomez co-lIs



Trials Being Considered

* Monoclonal antibodies for prophylaxis
* Monoclonal antibodies for treatment
* Immunomodulation

* Vaccine trials

* Need Investigators
* Need Research coordinators
* ‘With challenges, come opportunities’



COVID: Multimodality Therapy

* Prevention
* Vaccination
* Control Risk Factors
* Immune enhancement (Vitamin D)
* Monoclonal antibodies

* Qutpatient
e Antiviral (lvermectin)
* Immunomodulation (Melatonin, Ciclesonide)
* ?Convalescent plasma
e ?Monoclonal Antibodies

* |[npatient
e Antiviral
e Convalescent plasma
* Immunomodulation
* Block cytokine storm
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