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CME Information »

Jointly provided by
Postgraduate Institute for Medicine, DKBmed, and the Institute for Johns Hopkins Nursing.

Disclosure of Conflicts of Interest

Postgraduate Institute for Medicine (PIM) requires instructors, planners, managers, and other individuals who are in a position to control the content of this
activity to disclose any real or apparent conflict of interest (COI) they may have as related to the content of this activity. All identified COI are thoroughly vetted
and resolved according to PIM policy. PIM is committed to providing its learners with high quality activities and related materials that promote improvements or
guality in healthcare and not a specific proprietary business interest of a commercial interest.

The faculty reported the following financial relationships or relationships they or their spouse/life partner have with commercial
Interests related to the content of this continuing education activity:

Name of Faculty or Presenter Reported Financial Relationship

Consulting: Adagio, AlloVir, Celltrion, Cidara, Genentech/Roche, Janssen, Shionogi, Viracor Eurofins

Michael G. Ison, MD MS FIDSA FAST Contracted Research: AiCuris, Janssen, Shire
Other DSMB: NIH, Janssen, Merck, SAB Biotherapeutics, Sequiris, Takeda, Vitaeris

Dr. Ison has indicated that he will be referencing the unlabeled or unapproved use of agents currently being investigated in on-going studies and trials,
including several vaccine platforms.

All activity, content, and materials have been developed solely by the activity directors, planning committee members, and faculty presenters, and are free of
influence from a commercial entity.
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Commercial Support

This educational activity Is supported by independent medical
educational grants from Gilead Sciences, Inc., Regeneron
Pharmaceuticals, Inc., and Eli Lilly and Company.

All activity content and materials have been developed solely by
the planning committee members, and faculty presenters.
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Learning Objectives

1. Appraise the efficacy, safety and indications for treatments for patients with
COVID requiring hospitalization.

2. Evaluate management strategies for outpatients with mild to moderate
COVID-109.

3. Explain mechanisms of action of monoclonal antibodies (mAbs) and other
current and in-development treatments for COVID-109.

4. Describe best practices for managing patients with COVID-19 with mAbs and
other agents.

COVID19: Keeping Up with a Moving Target 4
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Pre-Test Question 1

How confident are you In describing current management strategies for mild to
moderate COVID-197

1. Not confident
2. Slightly confident
3. Moderately confident

4. Highly confident

COVID19: Keeping Up with a Moving Target 6
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Pre-Test Question 2

According to the ACTT-1 trial, which group of included patients benefitted the
most from remdesivir?

1. All Included patients benefitted equally
2. Patients not receiving oxygen
3. Patients receilving noninvasive mechanical ventilation

4. Patients receiving mechanical ventilation or ECMO

COVID19: Keeping Up with a Moving Target 7
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Pre-Test Question 3

A 22-year-old previously healthy patient with no underlying conditions has mild
COVID-19. Which of following is/are recommended for this patient?

1. Home isolation

2. Symptom monitoring
3. Dexamethasone

4. Monoclonal antibodies
5. 1land?2

6. 1land3

COVID19: Keeping Up with a Moving Target 8
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Pre-Test Question 4

Monoclonal antibodies are thought to primarily work by blocking the virus’ ability
to attach to and enter human cells.

1. True

2. False

COVID19: Keeping Up with a Moving Target 9



Pre-Test Question 5

Monoclonal antibody products are authorized to treat which group of patients with
confirmed COVID-19?

1.  Any patient
2. Any non-hospitalized patient = 18 years of age
3. Non-hospitalized patients = 12 years of age at high risk for severe disease

4. Hospitalized patients for COVID-19 =2 12 years of age requiring oxygen

support

COVID19: Keeping Up with a Moving Target 10
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How and When to Intervene?

Stage | Stage Il Stage lll
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
; A : s ;
I I |
I I
Viral response phase !

T

Host inflammatory response phase

Severity of lliness

I 1 |
|
: Time course :
Mild constitutional symptoms ! I
Cﬁﬂ.l.Cﬂf FEUer }99 GﬁYF p I ShDrtI"IESS 'Df Breath I SIRE?SDr‘iCR
Symptoms Dry Cough, diarrhea, headache I e e e : Cardiac Failure
I
I |
Lymphopenia, increased I Abnormal chest imaging 1 Elevated inflammatory markers
Clinical Signs prothrombin time, increased D- I Transaminitis I (CRP, LDH, IL-6, D-dimer, ferritin)
Dimer and LDH (mild) I Low-normal procalcitonin I Troponin, NT-proBNP elevation
I |
Potential [ Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions ]
Therapies [ Reduce immunosubbression ] [ Corticosteroids, human immunoglobulin, ]
L IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

COVID19: Keeping Up with a Moving Target Siddiqi et al. J Heart Lung Transplant. 2020. doi:10.1016/j.healun.2020.03.012 11
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Preventing Hospitalization

COVID19: Keeping Up with a Moving Target 12



Home Care

- Monitor symptoms
- Supportive care
- Infection prevention and control measures

Isolation for People with COVID-19 Quarantine for Close Contacts
May be discontinued under these conditions: Recommended for 14 days, but can end early:
* At least 10 days since symptom onset, and  After day 10 without testing if no symptoms
At least 24 hours since resolution of fever « After day 7 if testing is negative and no
without fever-reducing meds, and symptoms
* Other symptoms have improved Symptom monitoring and masking
through day 14 still required.

COVID19: Keeping Up with a Moving Target Source: CDC 13
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Fluvoxamine ;

@ JAMA Network:

QUESTION Does fluvoxamine, a selective serotonin reuptake inhibitor and o-1 receptor agonist, prevent clinical deterioration in outpatients
with acute coronavirus disease 2019 (COVID-19)?

CONCLUSION In this preliminary trial, outpatients with symptomatic COVID-19 treated with fluvoxamine, vs placebo, had a lower likelihood of
clinical deterioration over 15 days; however, determination of clinical efficacy requires larger trials with more definitive outcome measures.

© AMA
POPULATION . INTERVENTION FINDINGS
Patients with clinical detorioration within 15 days
109 Women ——110; FA11 E—
43 Men ‘”‘ F P Fluvoxamine Placebo
0 of 80 patients 6 of 72 patients
@ @ JUOTLELTON .

Adults with symptomatic, .80 72

T T | E TR B Fluvoxamine Placebo S e S S 8

infection and 0, >92% 50 mg, day 1 Equivalent dosing — o P N\

2 100 mg, 2 times daily for 2 days b 0% o v 8% :
Mean age: 46 years 100 mg, 3 times daily through day 15 }

= - -
--------

(Study materials left at quarantined patients’ homes) o D

LOCATIONS
The between-group difference was significant:
Remote
contactless trial PRIMARY OUTCOME 8.7% (95% Cl, 1.8% to 16.4%): P=.009
in St Louis metropolitan area Clinical deterioration within 15 days: shortness of breath However, small sample size and short follow-up
(Missouri and Illinois) or pneumonia and 0, <92% or supplemental oxygen limit determination of efficacy

COVID19: Keeping Up with a Moving Target Lenze et al. JAMA. 2020; DOI:10.1001/jama.2020.22760. 14



Bamlanivimab
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Resistance: 9.2% (9/98) vs 6.1% (6/98)

A Viral Load in All Patients

Cycle Threshold

104
15+
20+
25~
304

35+

45

$ Nonhospitalized M Hospitalized

Day 1

Day 3 Day 7 Day 11

B Viral Load on Day 7 in Each Trial Group

Cumulative Probability

1.00+

0.754

0.50
—— LY-CoV555, 700 mg

0.254 — LY-CoV555, 2800 mg
— LY-CoV555, 7000 mg
— Placebo

0.00

| | | | | |
45 40 35 30 25 20

Cycle Threshold

Table 2. Changes from Baseline in Viral Load

Variable

EC50 value = 0.03 pg/mL

LY-CoV555
(N=309)

Placebo
(N=143)

Difference
(95% ClI)

COVID19: Keeping Up with a Moving Target
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Bamlanivimab

0-—
v Table 3. Hospitalization.*
O
O
UE) Key Secondary LY-CoV555 Placebo Incidence
[ Outcome
e
= Dlscake no. of patients/total no. %
= Hospitalization 9/143 6.3
= ’ 700 mg, 1/101 1.0
wn -4 —
o [rep— 2800 mg, 2/107 1.9
= -Co
g Pooled doses, 1.6
S & 5/309
e
O

7T T T 1 I &= T 71 T * Data for patients who presented to the emergency department are included in
1 2 3 4 5 6 7 & 9 10 11 thiscategory,

Trial Day

COVID19: Keeping Up with a Moving Target Chen et al. N Engl J Med. 2020. DOI: 10.1056/NEJM0a2029849. 16



Casirivimab and Imdevimab: Key Endpoints

Placebo

Time-weighted average change in viral load from day 1 through day 7

Modified full analysis set

No. of patients 70
Ic_zi;;-ss/c::fres mean change — log;, 1.6040.14
95% Cl -1.87 to -1.32
Difference vs placebo at day 7 —
log10 copies/mL
Least-squares mean change -0.25+0.18
95% Cl -0.60 to 0.10
Baseline serum antibody status: Negative
No. of patients 34
Ic_zi;;-ss/c::fres mean change — logl0 1.8940.18
95% CI -2.24 to -1.53
Difference vs placebo at day 7 — log;,
copies/mL
Least-squares mean change -0.52+0.26
95% CI -1.04 to 0.00

REGN-COV2

73

-1.9010.14

-2.18 to -1.62

-0.56+0.18
-0.91to-0.21

35

-1.96+0.18

-2.33 to -1.60

-0.60+0.26
-1.12 to -0.08

143

-1.7440.11

-1.95to - -1.53

-0.41+0.15
-0.71t0 -0.10

69

-1.9440.13

-2.20 to -1.67

-0.56+0.23
-1.02 to -0.11

78

-1.34+0.13

-1.60 to -1.08

28

-1.37+0.20

-1.76 to -0.98

REGN-COV2
[ s [ e

Time-weighted average change in viral load from day 1 through day 7

Baseline serum antibody status: Positive
No. of patients

Least-squares mean change — logl0
copies/mL

95% CI

Difference vs placebo at day 7 — log,
copies/mL

Least-squares mean change
95% Cl
Baseline serum antibody status: Unknown
No. of patients

Least-squares mean change — logl0
copies/mL

95% CI

Difference vs placebo at day 7 — log;q
copies/mL

Least-squares mean change

95% ClI

27

-1.24+0.19

-1.61 to -0.86

0.00+0.24
-0.48 t0 0.49

-0.9510.56

-2.12 t0 0.22

0.54+0.84
-1.20 to 2.28

29

-1.6310.20

-2.03to—-1.24

-0.3940.25
-0.89t0 0.11

-1.98+0.60

-3.22t0-0.73

-0.49+0.86
-2.27 t0 1.30

56

-1.4540.13

-1.71t0 -1.18

-0.21+0.20
-0.62 to0 0.20

18

-1.43+0.44

-2.34 t0 -0.51

0.06+0.76
-1.51to 1.63

Placebo

37

-1.24+0.16

-1.55t0-0.93

13

-1.49+0.63

-2.79 t0 -0.19

COVID19: Keeping Up with a Moving Target
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Casirivimab and Imdevimab

Viral Load over Time in the Overall Population

Difference in Change
from Baseline, Day 7
TWA LS mean Mean

24 gvs. Placebo  -0.25 -0.72
8.0 g vs. Placebo  -0.56 -0.74
©
S
o
— p—
E2Er
z R Placebo
© 8 'a 4 2 /‘\' TN
O @ 2+ 27 REGN.COV2 .=
ZE%e 80g W2,
= 9 oo ¥ s,
QU O: -3- Yo
s REGN-COV2,
S . 24¢
] ] 1 L
Baseline 3 5 7
Days
No. at Risk
Placebo 81 70 78 78
REGN-COV2, 24 ¢ 73 66 69 70
REGN-COV2,80¢g 74 70 73 73

COVID19: Keeping Up with a Moving Target DM Weinreich et al. N Engl J Med. 2020. DOI: 10.1056/NEJM0a2035002. 18
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Facilitating mAb Treatments

Identify patients: must be at risk of severe disease per
EUA fact sheets (eg, BMI 235, age =65 years, diabetes,
CKD, etc) but not currently in hospital or requiring oxygen
because of COVID.

Discuss benefits, risks, and process with patients:
— One-hour IV Infusion
— One-hour monitoring after infusion j)e Smm
— Continue self-isolation and i Sl
Infection control measures %

ONLY administer in settings in which health care providers
have immediate access to medications to treat a severe
Infusion reaction, such as anaphylaxis, and the ability to
activate the emergency medical system as necessary.

Check state department of health

COVID19: Keeping Up with a Moving Target 19
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Finding Antibodies

,ﬁ HHS Protect Public Data Hub  Hospital Reporting ~ Therapeutics Distribution ~ National Testing ~ More~ @ y 0

LULALIUID UIdL ITLEIVEU ISWET UIdil 0 LUUIDED Ul ULSaUNeI Lol e NOLOePIadycu. 111IE5E UISIapEuLLd 111UudL JT udcu
under the terms of the EUA for appropriate patients. Data displayed on this page is for informational purposes
only for clinicians and patients.

NICA) INFUSION CENTER

About Us v Membership v Education v Advocacy v Resources ¥ Community v Infusion Center Locator v Annual Meeting v Member Login

Q

Therapeutics Distribution Locations

Infusion Prescribers ——

Welcome! Here you can find resources for healthcare providers ordering COVID-19 antibody infusions. purora, IL USA o« Caioe Hampahire i
15 mi Hl?srtr:::: —

0 O 50 Elgin erearedin
i)
Total: 9 Sycamore South Elgin -

Schiller

St Charles

Elburn
] Bellw

COVID-19 Antibody Treatment Locator RS SOPETMEDICALCENTEE,

This site received shipments of BAMLANIVIMAB O yheaton Westche:

Batavia

Prescribers can use our COVID-19 Locator Tool to find infusion centers administering COVID-19 antibody therapies. If results do

. . ' [ EDWARD HOSPITAL (851 mi)
nOt popUIate for your State, please try WIdemng the SearCh radlus‘ OtherWIse, as your State 801 S WASHINGTOM 5T, NAPERVILLE, IL 60540 O
may not have opted into our locator program yet. This ste received shipments of IMDEVIMAB/CASIRIVIMAB Hinckley Nepegil L
EDWARD HOSPITAL (851 mi)

801 S WASHINGTON ST, NAPERVILLE, IL 60540

Search the Locator

This site received shipments of BAMLANIVIMAB Sandwith

Yorkville

PlainField

DELNOR COMMUNITY HOSPITAL ~ &-72mi]

Lockport

Covid.infusioncenter.org

https://protect-public.hhs.gov/pages/therapeutics-distribution#tdistribution-locations

COVID19: Keeping Up with a Moving Target 20






Remdesivir (GS-5734): COVIP19
IV Antiviral Drug for SARS-CoV-2

Keeping Up Jth a Moving Target

Remdesivir

Potential repurposed drug
candidate for COVID-19

SARS-CoV-2 "
Remdesivir GS-441524
(Prodrug) Ci (active molecule) ‘

T

ACE2 receptor 5 266 21,563 .
- ORF1la
Ribosome NS/ [ 1 [
/ Jranslation of viral [ |
Wolymerase protein .. [ TTTTT
/ (RdRp)
; Genomic replication $e) |
@fs-aaiss \NANNANNNNANAN (@7 Gs-441524

Subgenomic (nested) transcription

nhibition of RNA replication x ~~~~Nucleocapsid (N) g
ANANNopike ($) Y
\_f \/\/\/\/Membrane (M) \r
~ A~~~ Envelope (E) 0

" RdRp SARS-CoV-2
. PDB ID: 6M71

Cytoplasm

COVID19: Keeping Up with a Moving Target https://microbenotes.com/remdesivir/. Accessed 4 July 2020. 22



Remdesivir (GS-5734): NIAID ACTT

Table 2. Outcomes Overalland Accordingto Score on

the Ordinal Scale in the Intention-to-Treat Population.* Ordinal Score at Baseline

4
Remdesivir Placebo Remdesivir Placebo
(N=541) (N=521) (N=75) (N=63)
ﬁecovery \
No. of recoveries 399 352 73 o8
58
Median time to recovery (95% CI) — days 10 (9-11) 15(13-18) 5 (4-6) 66 22—77))

\Rate ratio (95% Cl) 1.29(1.12-1.49[P<0.001]) 1.29(0.91-1.83)

Mortality through day 14

Hazard ratio for data through day 15 (95% ClI) 0.55(0.36-0.83) 0.42 (0.04-4.67)

No. of deaths by day 15 35 61 1 2
Kaplan—Meier estimate of mortality by day 15— % (95% 6.7 11.9 1.3 3.2
Cl) (4.8-9.2) (9.4-15.0) (0.2-9.1) (0.8-12.1)

Mortality over entire study period

Hazard ratio (95% CI) 0.73(0.52—1.03) 0.82(0.17-4.07)

No. of deaths by day 29 59 77 3 3
Kaplan—Meier estimate of mortality by day 29 — % (95% 11.4 15.2 4.1 4.8
Cl) (9.0-14.5) (12.3-18.6) (1.3-12.1) (1.6-14.3)

Odds ratio (95% Cl) 1.5(1.2-1.9) 1.5(0.8-2.7)

* P values and confidence intervals have not been adjusted for multiple comparisons. NE denotes not possible to estimate.

5
Remdesivir Placebo
(N=232) (N=203)
206 156
7 (6-8) 9 (7-10)

1.45(1.18-1.79)

0.28(0.12-0.66)

7 21
3.1 10.5
(1.5-6.4) (7.0-15.7)

0.30(0.14—-0.64)

9 25
4.0 12.7
(2.1-7.5) (8.8-18.3)
1.6 (1.2-2.3)

6
Remdesivir Placebo
(N=95) (N=98)
57 61
15 (10-27) 20 (14-26)

1.09 (0.76-1.57)

0.82 (0.40-1.69)

13 17
14.2 17.3
(8.5-23.2) (11.2-26.4)

1.02 (0.54—1.91)

19 20
21.2 20.4
(14.0-31.2) (13.7-29.8)
1.4 (0.9-2.3)

2
Remdesivir Placebo
(N=131) (N=154)
63 77
29 (24—-NE) 28 (24—-NE)

0.98 (0.70-1.36)

0.76 (0.39-1.50)

14 21
10.9 13.8
(6.6—17.6) (9.2—20.4)

1.13(0.67-1.89)

28 29
21.9 19.3
(15.7-30.1)  (13.8-26.5)

1.2 (0.8-1.9)

T Recovery rate ratios and hazard ratios were calculated from the stratified Cox model; the P value for this ratio was calculated with the stratified log-rank test (overall model stratified by actual disease severity). Recovery rate ratios greater than 1 indicate a benefit

with remdesivir; hazard ratios less than 1 indicate a benefit with remdesivir.

COVID19: Keeping Up with a Moving Target
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Remdesivir (GS-5734): NIAID ACTT

.. Remdesivir Placebo Rate Ratio
Table 3. Additional Secondary Outcomes N=541 N=521 95% C|

Median time to clinical improvement (95% CI) — days

Improvement of one category on ordinal scale 7.0 (6.0 to 8.0) 9.0 (8.0to 11.0) 1.23 (1.08 to 1.41)
Improvement of two categories on ordinal scale 11.0 (10.0 to 13.0) 14.0 (13.0 to 15.0) 1.29 (1.12 to 1.48)
Discharge or National Early Warning Score <2 for 24 hr* 8.0 (7.0 to0 9.0) 12.0 (10.0 to 15.0) 1.27 (1.10 to 1.46)

Difference (95% CI)

Hospitalization

Median duration of initial hospitalization (IQR) — days 12 (6 to 28) 17 (8 to 28) -5.0 (-7.7 to -2.3)
Median duration of initial hospitalization among those who did not die (IQR) — days 10 (5to 21) 14 (7 to 27) -4.0 (-6.0 to -2.0)
Patients rehospitalized — % (95% CI) 5(3to7) 3(2to5) 2 percentage points (0 to 4)
Oxygen

Median days receiving oxygen if receiving oxygen at baseline (IQR) 13 (5 to 28) 21 (8 to 28) -8.0 (-11.8 to —4.2)

New use of oxygen

No. of patients/total no. 27175 28/63
Percent of patients (95% ClI) 36 (26 to 47) 44 (33 to 57) -8 (-24 to 8)
Median days receiving oxygen (IQR) 4 (2to12) 5.5 (1to 15) -1.0 (-7.6 to 5.6)

* Plus—minus values are means £SD. Percentages may not total 100 because of rounding. IQR denotes interquartile range, and ECMO extracorporeal membrane oxygenation. The full table of baseline characteristics is available in the Supplementary Appendix.
T Race and ethnic group were reported by the patients. The number of patients in other races and ethnic groups are listed in Table S1 in the Supplementary Appendix.

COVID19: Keeping Up with a Moving Target Beigel et al. N EngJ Med. 2020: doi.org/10.1056/NEJM0a20007764. 24
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Remdesivir (GS-5734). ACTT

A Overall B Patients Not Receiving Oxygen
1.00+ 1.00-
Remdesivir
Remdesivir
? 0754 ® 0.754
g g
o o
& &
= 0.50 Placebo < 0.50- .
2 2
§_ §_ E Patients Receiving Mechanical Ventilation or ECMO
o o
& 0.254 & 0254 1.00-
000— I I I I T T T 1 1 1 I I 1 000 I I I I I T T T 1 T I I I 1 o
0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 o 0.754
o
Days Days 3
No. at Risk No. at Risk é
Remdesivir 541 513 447 366 309 264 234 214 194 180 166 148 143 131 84 Remdesivir 75 68 51 30 21 16 11 7 5 5 5 2 2 2 2 - 0.504
Placebo 521 511 463 408 360 326 301 272 249 234 220 200 186 169 105 Placebo 63 61 44 33 24 19 15 11 9 9 8 7 6 5 2 o Ramdasivi
g emdesivir,
C Patients Receiving Oxygen D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical s
Ventilation & 025+
Placebo
1.00+ e 1.00~
Remdesivir
3 - 0.00 e . S T T T T T . T .
L 8 g Daes 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
> >
o <] Remdesivir
é é Days
5 DR 5 B No. at Risk
= §. Remdesivir 131 131 129 129122 118 113 110 103 96 87 79 76 69 42
g 0.25 S 025 Placebo 154 153 152 151 149 142 136 130 121 116 110 98 89 79 438
o e o MR
000"‘ I I I I I I | 1 | I 1 I I 000— 1 I I I I I I 1 1 I I I |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Days Days
No. at Risk No. at Risk

Remdesivir 232 223 181 132 101 73 62 51 42 38 34 29 28 24 13 Remdesivir 95 91 86 75 65 57 48 46 44 41 40 38 37 36 27
Placebo 203 199 175 140 111 93 83 69 62 54 53 51 48 44 28 Placebo 98 98 92 84 76 72 67 62 57 55 49 44 43 41 27

COVID19: Keeping Up with a Moving Target Beigel et al. N EngJ Med. 2020: doi.org/10.1056/NEJM0a20007764. 25



Remdesivir (GS-5734): SOLIDARITY Trial
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» 5

11,330 Patients underwent randomization

(this total is substantially less than the total number in the combined groups, owing to the overlap of each control group with other groups)

5475 Underwent randomization between
remdesivir andits controls

1863 Underwent randomization between
hydroxychloroquineandits controls

2791 Underwent randomization between
lopinavir andits controls

4127 Underwent randomization between
interferon and its controls

l

:

:

]

:

l

l

:

:

:

:

2750 Were assigned 2725 Were assigned 954 Were assigned 909 Were assigned 1411 Were assigned 1380 Were assigned 2063 Were assigned 2064 Were assigned
to receive not to receive to receive not to receive to receive not to receive to receive not to receive
remdesivir remdesivir hydroxychloroquine hydroxychloroquine lopinavir lopinavir interferon interferon
7 Hadno 17 Hadno 7 Hadno 3 Hadno 12 Had no 8 Had no 13 Hadno 14 Had no
or unknown or unknown or unknown or unknown or unknown or unknown or unknown or unknown
™| consentto consent to consent to consent to ™ consent to —| consentto —™| consentto ™| consentto
follow-up follow-up follow-up follow-up follow-up follow-up follow-up follow-up
 —
Y \ | Y Y Y \ Y

2743 Were included
inthe intent-to-treat

2708 Were included
inthe intent-to-treat

947 Were included
inthe intent-to-treat

906 Were included
inthe intent-to-treat

1399 Were included
inthe intent-to-treat

1372 Were included
inthe intent-to-treat

2050 Were included
inthe intent-to-treat

2050 Were included
inthe intent-to-treat

analyses analyses analyses analyses analyses analyses analyses analyses

2260 Died or left the 2252 Died or left the 932 Died or left the 891 Died or left the 1385 Died or left the 1349 Died or left the 1756 Died or left the 1819 Died or left the
hospital hospital hospital hospital hospital hospital hospital hospital

88 Entered trial before 72 Entered trial before 12 Entered trial onor 13 Entered trial onor 11 Entered trial onor 16 Entered trial onor 65 Entered trial before 56 Entered trial before
Sept; stillan Sept; stillan before June 19; still before June 19; still before July4; stillan before July 4; stillan Sept; stillaninpatient Sept; stillaninpatient

inpatientinlate Sept

67 Entered trial before
Sept; not yet
reported oninlate
Sept

inpatientin late Sept

76 Entered trial before
Sept; not yet
reported oninlate
Sept

aninpatientinlate
Sept

3 Entered trial onor
before June 19; not
yet reported onin

aninpatientinlate
Sept

3 Entered trial onor
before June 19; not
yet reported onin

inpatientinlate Sept

3 Entered trial onor
before July 4; not yet
reported oninlate
Sept

inpatientinlate Sept

7 Entered trial onor
before July 4; not yet
reported oninlate
Sept

inlateSept

30 Entered trial before
Sept; not yet reported
oninlateSept

199 Entered trialinor

inlateSept

21 Entered trial before
Sept; not yet
reported oninlate
Sept

328 Entered trialinor 308 Entered trialinor late Sept late Sept (entry ended July 4) (entry ended July 4) after Sept; not 154 Entered trialinor
after Sept; not after Sept; not (entry ended (entry ended reported oninlate after Sept; not
reported oninlate reported oninlate June 19) June 19) Sept reported oninlate

Sept
(entry still continuing)

Sept
(entry still continuing)

(entry ended Oct 16)

Sept
(entry ended Oct 16)
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WHO Solidarity Trial Consortium. N Engl J Med. 2020. DOI:

10 1056/NEIMo0a2023184
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Remdesivir (GS-5734). SOLIDARITY Trial

Secondary Outcomes
o New-onset mechanical ventilation

Remdesivir vs Its Control
M REITIUEDIVIT VY. 1D WOUTIwrul

100- 15
C I . . . .
o M = 295 remdesivir patients vs 284 control patients
= o B i o Hospital discharge
R 50
z 100 o
g 60— = |
S - |
E 50- |
(1} -
S 40- 80 i
con O T T I 1 — I
T 304 0 7 14 21 28 2 - i
c ~ |
e | Rate ratio, 0.95 (95% Cl, 0.81-1.11) o 1 |
= P=0.50 by log-rank test = 60 | o
10- —— s 4 Control r/Remdesivir
—-_'_‘_,_,_.——ﬁ o (n=2708) /* / on days 0 1o 9
0- © . | n=2743
0 7 14 21 28 § 40 | ( )
|
Days since Randomization 0 T l
|
Denominator 20 - |
Remdesivir 2743 2159 2029 1918 1838 |
Control 2708 2138 2004 1908 1833 - :
|
No. Who Died 0 - : ! : : :
Remdesivir 129 90 48 18 16
Control 126 93 43 27 14 0 7 14 21 28

Days since Randomization

COVID19: Keeping Up with a Moving Target WHO Solidarity Trial Consortium. N Engl J Med. 2020. DOI: 28

10 1056/NEIMo0a2023184



Immune Modulation Therapy

,_‘tﬁ a Moving Target

Keeplng

A—'- g

- IL6R: Tocilizumab, Sarilumab
- JAK: Baricitinib, Ruxolitinib

- IL-1: Canakinumab, Anakinra
- BTK Inhibitor: Ibrutinib

- Steroids

Enalapril or captopril Angl Losartan
TRACEL
SARS-CoV-2 -
Ang ll=—» ATIR

SCoV2-ACE2 4—— ACE2
A
Ang(1-7) —» AT2R

|

MasR
v

TLR4 —» TRIF/MyD88

IL-1R/IL-18R Av/X
IL-1/IL-18 —p» » MyD88 —} NF-kB —

(macrophages)

Rilonacept or ?
canakinumab Anakinra

SARS-CoV-2 @

I
1
1
1
1
1
1
1
I
I
I
1
1
I
1
1
1
1
1

F-9

IFN-0/A—b> IFN-0/AR —~ = STAT2/ 2L ISRE —4::

JAKT  g1AT1

TYK 2 E
IL-6 —> IL-6R —p JAK 1 —> STAT3

\

IL-1 pathway

IL-6 pathway

JAK pathway
— Activation

----- Weak activation
—— Inhibition

IRF-4 — Blimp1 —» TIGIT
COX2 —» TXA

—» ICAM-1 and VEGF

—» MCP-1/CCL2

— IL-12 (macrophages) —® T-cell activation
— |L-6, IL-8, IL-18, TNFa«

— p38 » IL-1B
— IFN-y (T/NK cells) —— Macrophage
activation

Nivolumab

v

PD-1 (macrophages)
IFN-a/B (antiviral) — IFN-inducible genes

\
\
)
\
1
)
)
1
1
1
]
1
1
1
1
1
1
1
]
1

I—} Angiotensinogen

JAK 2

?

Siltuximab  Tocilizumab JAK
orsarilumab inhibitor*

v

JAK 2
IFN-y — IFN-R > 0 —

U
’

STAT1/
STAT1

Al

A
L d

1 1
1 1
1 1
1 1
1 1
1 ]
1 1
1 1
1 1
1 1
1 1
1 1
1 !
1 1
[y 1
1 1

I—F Complement, IL-6, VEGF, cyclin D1, TNFa,
TGF-B, ICAM-1

— % GAS —— 1SG —p IFN-y —p ACE2

COVID19: Keeping Up with a Moving Target

Ingraham et al. Lancet Resp

Med. 2020: DOl.org/10.1016/s2213-2600(20)30226-5.

Tay et al. Nat Rev Immunolo. 2020: doi.org/10.1038/s41577-020-0311-8.
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Baricitinib: NIAID ACTT?2

A Overall B Baseline Ordinal Score of 4
Placebo+RDV
1.00- 1.00— .
P=0.03 Baricitinib+RDV
g i g i) Baricitinib+RDV
3 Placebo+RDV 3
& &
= 0.50- = 0.50- . .
.% .% E Baseline Ordinal Score of 7
) <]
& 0.25- S 0.254 1.00+
a a
0.00- T T T T T T T T T T T T T 1 0.00 T T T T T T T T T T T T T 1 g 0.75_
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 %
Days Days é Baricitinib+RDV
No. at Risk No. at Risk g 0.50+
Baricitinib+RDV 515497 418 302 233 186145121107 95 87 80 76 63 30 Baricitinib+RDYV 70 66 53 29 18 13 9 4 4 4 4 2 2 2 O = ;,:
Placebo+RDV 518495417 322251211178156143 131123115102 92 44 Placebo+RDV 72 64 46 28 1912 7 2 1 1 1 1 O O O 8_ 6
o 0.254
S
o
C Baseline Ordinal Score of 5 D Baseline Ordinal Score of 6 Dlecabic iR
1.00- Baricitinib+RDV 1.00- 000 —— =t 0000 THEceor VI
. . Baricitinib+RDV 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
& Placebo+RDV o
g g i
S ks No. at Risk
g 020 g 909 S SR Baricitinib+RDV 54 53 52 52 51 49 48 46 42 40 38 35 35 30 15
'*Eo:' 'g Placebo+RDV 57 54 54 53 51 50 47 45 42 41 41 40 38 34 16
S 0.25- S 0.25-
a a
000 1 I 1 I 1 I 1 I 1 I 1 I 1 I 000 I 1 I 1 I 1 I 1 1 1 | 1 | 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Days Days
No. at Risk No. at Risk
Baricitinib+RDV 288 276213133 91 64 41 31 25 22 20 20 17 12 5 Baricitinib+RDV 103102100 83 73 60 47 40 36 29 25 23 22 19 10
Placebo+RDV 276267211146 95 71 57 47 43 37 35 33 28 26 12 Placebo+RDV 113110106 95 86 78 67 62 57 52 46 41 36 32 16

COVID19: Keeping Up with a Moving Target Kalil et al. N Eng J Med. 2020: DOI: 10.1056/NEJM0a2031994. 30



Dexamethasone

COVIP19

th'a Moving Tanget

A All Participants (N=6425)

B Invasive Mechanical Ventilation (N=1007)

504 50+
Rate rati .64 (95% Cl, 0.51-0.81
Rate ratio, 0.83 (95% Cl, 0.75-0.93) ateiratil, fi64 (300 €, 051-0:8)
40- P<0.001 40~ Usual care
g 304 g 30
IS Usual care >
s s Dexamethasone
5 20 E -
= Dexamethasone =
10 10-
0 T 1 1 1 0 I 1 1 1
0 7 14 21 28 0 7 14 21 28
Days since Randomization Days since Randomization
No. at Risk No. at Risk
Usual care 4321 3754 3427 3271 3205 Usual care 683 572 481 424 400
Dexamethasone 2104 1903 1725 1659 1621 Dexamethasone 324 290 248 232 228
C Oxygen Only (N=3883) D No Oxygen Received (N=1535)
50 50—
Rate ratio, 0.82 (95% Cl, 0.72-0.94) 2
Rate ratio, 1.19 (95% Cl, 0.91-1.55)
40- 404
& 30- & 30-
2 Usual care 2
£ £
o 204 o 204 Dexamethasone
s Dexamethasone =
10— 10 Usual care
0+ T T T 1 04 T T T 1
0 7 14 21 28 0 7 14 21 28
Days since Randomization Days since Randomization
No. at Risk No. at Risk
Usual care 2604 2195 2018 1950 1916 Usual care 1034 987 928 897 889
Dexamethasone 1279 1135 1036 1006 981 Dexamethasone 501 478 441 421 412

Respiratory Support
at Randomization Dexamethasone Usual Care
no. of events/total no. (%)

Invasive mechanical 95/324 (29.3) 283/683 (41.4)

ventilation
Oxygen only 298/1279 (23.3) 682/2604 (26.2)
No oxygen received 89/501 (17.8) 145/1034 (14.0)
All Patients 482/2104 (22.9) 1110/4321 (25.7)

Chi-square trend across three categories: 11.5

Rate Ratio (95% Cl)
B 0.64 (0.51-0.81)
—— 0.82 (0.72-0.94)
B 1.19 (0.91-1.55)
< 0.83 (0.75-0.93)
P<0.001
I 1 ] |
0.50 0.75 1.00 1.50 2.00
Dexamethasone Usual Care
Better Better

COVID19: Keeping Up with a Moving Target

RECOVERY Collaborative Group. N Eng J Med. 2020. DOI: 10.1056/NEJM0a2021436. 31
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Steroids p
No. of deaths/total
ClinicalTrials.gov Initial dose and No. of patients 0dds ratio Favors | Favors no Weight,

Drug and trial identifier administration Steroids No steroids (95% Cl) steroids steroids %
Dexamethasone . :

DEXA-COVID 19 NCT04325061 High: 20 mg/d intravenously 2/7 2/12 2.00(0.21-18.69) i L »  0.92

CoDEX NCT04327401 High: 20 mg/d intravenously 69/128 76/128 0.80(0.49-1.31) i 18.69

RECOVERY NCT04381936 Low: 6 mg/d orally or intravenously  95/324 283/683 0.59 (0.44-0.78) 57.00

Subgroup fixed effect 166/459 361/823 0.64 (0.50-0.82) 76.60
Hydrocortisone i :

CAPE COVID NCT02517489 Low: 200 mg/d intravenously 11/75 20/73 0.46 (0.20-1.04) . E 6.80

COVID STEROID NCT04348305 Low: 200 mg/d intravenously 6/15 2/14 4.00 (0.65-24.66) E » 1.39

REMAP-CAP NCT02735707 Low: 50 mg every 6 h intravenously 26/105 29/92 0.71(0.38-1.33) il 11.75

Subgroup fixed effect 43/195 51/179 0.69 (0.43-1.12) -I’- 19.94
Methylprednisolone i

Steroids-SARI NCT04244591 High: 40 mg every 12 hintravenously 13/24  13/23 0.91 (0.29-2.87) E l 3.46
Overall (fixed effect) 222/678 425/1025 0.66 (0.53-0.82) .‘ 100.0
P=.31 for heterogeneity; 12=15.6% |
Overall (random effects?) 222/678 425/1025 0.70(0.48-1.01) -<I>

| T T | —
0.2 1 4

Odds ratio (95% Cl)

COVID19: Keeping Up with a Moving Target WHO REACT Group. JAMA. 2020.DOI: 10.1001/jama.2020.17023. 32
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Convalescent Plasma

Time from Intervention to Death

iDeath [ Invasive Hospitalized Hospitalized PDischarge [ Discharge
ventilatory with oxygen without oxygen without full with full 1.004
support requirement requirement recovery recovery
S 075
30 Days after Intervention © 7]
v Ud’b AllTrI 1ncIveriiuuvin ()
©
> 0.50
o
S
& 0.254
0.00 i : IConvalescent plasma:
I I I I 1 I | I 1 1 0 10 20 30
0 10 20 30 40 50 60 70 80 90 100 Days
14 Days after Intervention No. at Risk
AT RGAYO QI HHILCE VEITLivn Placebo 105 100 97 93
Convalescent . 278 224 215 204

plasma

Time from Intervention to Improvement
Convalescent Plasma

- 1.00+
[
[}
S
| 1 | | | | 1 | 1 1 g o
0 10 20 30 40 50 60 70 80 90 100 O & 9 0.75-
Qg
7 Days after Intervention Es 3
AR T2 A
I I.Jd’b dallCTr Imcrvariuvurni 2 a = 050_
£7 2
CF B Placebo
;E = 0.25+4
3 ° Convalescent plasma
©
Convalescent Plasma e
& 0.00 T T 1
0 10 20 30
T T T T T T T T T 1 Days
0 10 20 30 40 50 60 70 80 90 100 No. at Risk
Percentage of Clinical Severity Category Placebo 105 65 41 32
Convalescent i 227 151 83 )

plasma

COVID19: Keeping Up with a Moving Target Simonovich et al. N Engl J Med. 2020. DOI: 10.1056/NEJM0a2031304. 33
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Convalescent Plasma

- Early high-titer plasma

- Administered within 72 hours after symptom onset

- Older adults

Table 3. Primary Endpoint, According to Donor SARS-CoV-2 S IgG Titer

Patient Group Patients with Severe Relative Risk Relative Risk
Respiratory Disease (95% Cl) Reduction

Proportion Free of
Severe Respiratory Disease

no./total no. (%) percent

Placebo 25/80 (31) 1.00

Days
No. at Risk
Convalescent  gp 75 70 67
plasma
Placebo 20 69 59 56

*The median concentration is a SARS-CoV-2 S IgG titer of 1:3200.
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Treatment Eligibility

Eligibility
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Post-Test Question 1

How confident are you In describing current management strategies for mild to
moderate COVID-197

1. Not confident
2. Slightly confident
3. Moderately confident

4. Highly confident

COVID19: Keeping Up with a Moving Target 37
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Post-Test Question 2

According to the ACTT-1 trial, which group of included patients benefitted the
most from remdesivir?

1. All Included patients benefitted equally
2. Patients not receiving oxygen
3. Patients receilving noninvasive mechanical ventilation

4. Patients receiving mechanical ventilation or ECMO

COVID19: Keeping Up with a Moving Target 38
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Post-Test Question 3

A 22-year-old previously healthy patient with no underlying conditions has mild
COVID-19. Which of following is/are recommended for this patient?

1. Home isolation

2. Symptom monitoring
3. Dexamethasone

4. Monoclonal antibodies
5. 1land?2

6. 1land3

COVID19: Keeping Up with a Moving Target 39
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Post-Test Question 4

Monoclonal antibodies are thought to primarily work by blocking the virus’ ability
to attach to and enter human cells.

1. True

2. False

COVID19: Keeping Up with a Moving Target 40



Post-Test Question 5

Monoclonal antibody products are authorized to treat which group of patients with
confirmed COVID-19?

1.  Any patient
2. Any non-hospitalized patient = 18 years of age
3. Non-hospitalized patients = 12 years of age at high risk for severe disease

4. Hospitalized patients for COVID-19 =2 12 years of age requiring oxygen

support
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