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COVID-19: Clinical Update



Global incidence and mortality of COVID-19
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US incidence of COVID-19 (5-day average)

US Mew cases confirmed each day (5-day-sverage) v DOWN

The first case of COVID-19 in US was reported 229 days ago on
172172020, 5ince then, the country has reported 6,300,622 cases, and
1858 208 deaths.
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Daily deaths in US from COVID-19
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Excess US mortality during initial COVID-19 era
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Excess US deaths March 1-April 25, 2020 due to
COVID-19 or other causes

COVID-19 deaths® Deaths not attributed to COVID-19°

Expected deaths, Observed Excess deaths, Reported Excess Excess deaths, Excess
Jurisdiction No. (95% CI)® deaths, No. No. (95% Cl) deaths, No. deaths, % No. (95% CI) deaths, %
United States® 419058 (418636t0419481) 505059 87001 (86578t087423) 56246 65 30755(30332t031177) 35
Jurisdictions with highest COVID-19 death counts®
New York City 8369 (8310to 8427) 29703 21334(212761021393) 14952 70 6382 (6324 to 6441) 30
New Jersey 11458 (11 388to0 11 528) 23174 11716(116461t011786) 8037 69 3679 (3609 to 3749) 31
New York (excluding 15603 (15519 to 15686) 24611 9008 (8925 to 9092) 6569 73 2439 (2356 to0 2523) 27
New York City)
Michigan 15217 (15134 to 15 300) 20232 5015 (4932 to 5098) 3372 67 1643 (1560 to 1726) 33
Massachusetts 9316(9253t09378) 13412 4096 (4034 to 4159) 3122 76 974(912 to 1037) 24
Pennsylvania 17178 (17089 to 17 268) 22304 5126 (503610 5215) 2752 54 2374 (2284 to 2463) 46

Woolf SH et al JAMA 2020



Predictors of COVID-19 mortality in England

Age group

18-39 <<< HR =0.06 {(0.04-0.08)
4049 |—.—[1

Haematological malignancy

Never (ref)
<1 year ago

e+ 1-4.9 years ago
o+ 5+ years ago
Reduced kidney function
F (ref) Nene (ref) .
female (ref) eGFR 30-60 mlimin/1.73m2
viale eGFR <30 ml/min/1.73m2
Obesity
Not obese (ref) As_thma o
Obese class | No asthma (ref)
Obese class || ; With no recent OCS use
Obese class Il 2 With recent OCS use
Smoking status ‘
Mever (ref) i i i
B ) Chronic respiratory disease
Current
Ethnicity Chronic cardiac disease
‘F.n‘iu'l"it% (ref)
Viixe . .
Asian/Asian British Hypertension/high bp
ki Chronic liver disease
Deprivation (IMD) quintile
% (least deprived, ref) Stroke or dementia
3
4 :
5 (most deprived) Other neurological
Diabetes
No diabetes (ref) Organ transplant
Controlled (HbA1c <58mmol/mol)
Uncontrolled KH'JA‘C ==58mmol/mol) .
Unknown HoAlc Asplenia
Cancer (non-haematological) ) v o
Never (ref) Rheumatoid arthritis/Lupus/Psoriasis
<1 year ago
1-4.9 years ago . B
5+ years ago _ Other immunasupprassion
T T T T T T T I
25 5 1 2 5 10 25 1 2 5
Hazard Ratio & 95% CI Hazard Ratio & 95% ClI

Williamson EJ et al Nature 2020



Effect of hospital ICU beds on COVID-19 mortality

No. of ICU beds :
High {=100) 1 [Reference) l
Medium (50-99) 167 (1.10-2.53) -
Low [<50) 3.28 (2.16-4.99) —
05 1 2 A B 16
Odds ratio (95% CI)

Gupta S et al JAMA Intern Med 2020



COVID-19 Therapeutics



Treatment options for COVID-19

® Remdesivir
o Corticosteroids

e Convalescent plasma



Remdesivir



Remdesivir

® RNA-dependent RNA polymerase inhibitor with in vitro activity
against Ebola, SARS, MERS and SARS-CoV-21

@ Sub-micromolar EC50 against SARS-CoV-2 in vitro?

e Effective against SARS-CoV-2 in NHP3

1. Sheahan TP et al Nat Commun 2020
2. Wang M et al Cell Res 2020
3. Williamson BN et al Nature 2020



ACTT-1 Study

A Overall

e Placebo-controlled, double-

P=0.001

Remdesivir

blind RCT in hospitalized N
adults with COVID-19 £
pneumonia :

e Participants randomized 1:1 to

No. at Risk

Remdesivir 538 481 363 274 183 142 121 98

RDV or placebo Placebo 521 481 392 307 224 180 149 115

T 1 1 1 1 1 T
0 3 6 9 12 15 18 21
Days

T T T 1
4 17 30 33

78 65 3
91 78 2

[=lge]

B Patients Not Receiving Oxygen

1.00 Remdesivir
Placebo
'llé 0.754
g
o
T 0.501
2
T
2
2 025
0.00 1 1 T Ll LI T 1 T 1 1 1
0o 3 6 9 12 15 18 21 24 27 30 33
Days
No. at Risk
Remdesivie &7 52 27 16 g 4 3 1 1 1 0 0
Placebo 60 48 31 18 11 7 7 5 4 3 0 0

C Patients Receiving Oxygen

e Primary endpoint: time to

recovery within 28 days 1oy
Preliminary analysis conducted after £
606 recoveries were attained =0

Remdesivir

Placebo

No. at Risk

T 1 1 1 1 1 T
0 3 6 9 12 15 18 21
Days

Remdesivir 222 194 124 79 47 30 23 121
Placebo 199 179 131 91 61 43 33 20

Beigel JH et al N Engl J Med 2020

T T T 1
4 17 30 33

15 12 2
26 23 1

[=lge]

D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical

Ventilation
1.00-

0.75+

0.50+

Proportion Recovered

0.254

0.00

Placebo

0

No. at Risk
Remdesivir 98
Placebo a9

1 1 1 1 1 1 1 1
3 6 9 12 15 18 21 24
Days

92 77 56 35 27 23 20 19
96 80 62 47 37 34 23 18

T T 1
27 30 33



Most common Grade 3 or worse AEs in ACTT-1

n (%) Remdesivir | Placebo
° N=538 N=521

Anemia or decreased hemoglobin 43 (8%) 47 (9%)
Acute kidney |nJury,ldecreased eGFR or greatln|ne 40 (7%) 38 (7%)
renal clearance, or increased blood creatinine

Pyrexia 27 (5%) 17 (3%)
Hyperglycemia or increased blood glucose 22 (4%) 17 (3%)
Increased transaminases, including ALT and/or 22 (4%) 31 (6%)

AST

Source: Remdesivir EUA fact sheet; Goldman JD et al N Engl J Med 2020




Remdesevir SIMPLE trial: severe disease

Study GS- US 540-5774

Randomized, open-label, multicenter trial 80
70
UENITEE RDV 200 mg loading/100 mg QD IV Primary Endpolnt 60
10D + SoC Clinical status 50

11 assessed by a 7-point N
* ordinal scale on Day ©™ 40
RDV 200 mg 14 30

loading/ 100 mg

n =200 QD IV 5D + SoC 20
Day 1 5 10 14 10
| . . . | 0

Clinical improvement was defined as an improvement of two
or more points from baseline on a predefined 7-point scale,
ranging from hospital discharge to increasing levels of
oxygen support to death. Patients achieved clinical recovery
if they no longer required oxygen support or were discharged
from the hospital.

Source: Gilead Sciences; Goldman JD et al N Engl J Med 2020.

Observed Rates at Day 14

65

Clinical Improvement

70
59
m B

Clinical recovery Mortality Rate




Remdesevir SIMPLE severe trial: change in
required O, support

Discharge
Ambient air
= Low-flow
= OXygen
o %' B High-flow
E. 4 B nvasive
B _
= 5 mechanical
{': # ventilation
? B Death
8 11 15 23
1. 7 6
5-Dray 10-Day 5-Day 10-Day 5-Day 10-Day 5-Day 10-Dray
group group group group group group group group
(N=25) (N=41) (N=40) (N=35) (N=68) (N=62) (N=37) (N=22)
Invasive Mechanical High-Flow Oxygen Low-Flow Oxygen Ambient Air
Ventilation
Oxygen Support at Day 5

Goldman JD et al N Engl J Med 2020



Remdesivir for Severe COVID-19 Versus a
Standard of Care Cohort: 14-day Outcomes

A Adjusted odds ratio 2.03
95% CI1 1.34-3.08
pP<0.001
100 - |
;.;,E 74.4%
T a0 (n=232)
) 59.0%
m (n=483)
g'a; 60 -
S
E 40 -
=
E 20 -
a
.D .
RDV cohort NMon-RDV cohort
(N=312) (N=818)

Olender SA IAS COVID-19 Virtual Conference, 10-11 July 2020

80

20 A

100 +
9
s
(]
™
=
™
y
5]
=
a

60

40 -

Adjusted odds ratio 0.38
95% CI1 0.22-0.68

p=0.001
|
12.5%
7.6% (n=102)
(n=24) i
RDV cohort Non-RDV cohort
(N=312) (N=818)



Remdesivir SIMPLE trial: moderate disease

e 3-arm, double-blind, placebo-controlled RCT
5dvs 10dvs SOC

e Entry criteria:
SARS-CoV-2+ PCR
Sp0O2 >94%

e N=600
e Primary endpoint: clinical status at day 11

e 5-day arm showed greater clinical improvement vs SOC
OR 1.65 [95% Cl 1.09-2.48]; p=0.017

Source: Gilead Sciences



Remdesivir SIMPLE trial: moderate disease results

Day11 Day 14 Day 28
P*= .18 .02 .03 .03 .03 .08
100+
Clinical status
|:| Discharged
804 . Hospitalized, not requiring supplemental
oxygen or ongoing medical care {other than
EE_ per-protocol remdesivir administration)
g |:| Hospitalized, not requiring supplemental
= oxygen; requiring ongoing medical care
= 60+ (COVID-19-related or otherwise)
E . Hospitalized, requiring low-flow
; supplemental oxygen
'§ 40 . Ho;gita!ized, re_quiring noninvasive
g [ ventilation or high-flow oxygen
= - - |:| Hospitalized, reguiring invasive mechanical
& I ventilation or ECMO
20 - [ . Death
—
I - — =
[ ]
0 -_— — -_———___—
10-Day 5-Day Standard 10-Day 5-Day Standard 10-Day 5-Day Standard
remdesivir remdesivir carg remdesivir remdesivir care remdesivir remdesivir care
(n=1923) (n=191) (n=200) (n=193) (n=191) (n=200) (n=193) (n=191) (n=200)
Treatment group

*P values for comparison of 10- and 5-day remdesivir arms, respectively, vs standard of care
Spinner CD et al JAMA 2020



Corticosteroids



Immune response modifiers

Stagel Stage Il Stage lll
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

|
LA I8

Viral response phase

Severity of lliness

Host inflammatory response phase

I
I
! Time course |

| I
e Second phase of COVID-19 characterized by immune activation, “cytokine
storm” and high levels of IL-6

e mADbs that block inflammation generally or the IL-6/IL-6R axis specifically may be
effective in preventing/moderating immune-mediated lung injury

e Pilot studies of immunomodulatory agents have shown promising results

Siddigi HK J Heart Lung Transplant 2020
Xu 2020 chinaXiv:202003.00026v1



RECOVERY Trial

e Large, randomized, placebo-controlled trial of possible treatments
for patients admitted to hospital with COVID-19.

® More than 11,500 participants have been randomized to the
following arms:
Standard of care
Hydroxychloroquine
Low-dose dexamethasone (6 mg)
Lopinavir/ritonavir
Azithromycin
Tocilizumab
Convalescent plasma



Effect of dexamethasone on 28-day mortality by
level of respiratory support at randomization

Resplra'fnrj,f support at Dexamethasone Usual care RR (95% CI)
randomization

No oxygen received 85/501 (17.0%) 13771034 (13.2%) 4 = 122(093-161)
Oxygen only 275/1279 (21.5%) 650/2604 (25.0%) - 0.80 (0.70-0.92)
Invasive mechanical ventilation 94/324 (29.0%) 276/683 (40.7%) —a— 0.65 (0.51-0.82)
All participants 454/2104 (21.6%)  1065/4321 (24.6%) - 0.83 (0.74-0.92)

p<0.001

Trend across three categories: 112=1 1.49; p<0.001 .

I I |
0.5 075 1 12 2

Dexamethasone Usual care
befter better

Horby PW et al N Engl J Med 2020



Meta-analysis of steroid trials for COVID-19

No. of deaths/total

No. of patients Odds ratio Favors | Favorsno Weight,

Subgroup Steroids No steroids (95% CI) steroids : steroids %
Invasive mechanical ventilation (IMV) :

No (12=0%) 1470 28/74 0.41(0.19-0.88) = B 27

Yes (12=44.1%) 208/608  397/951 0.69 (0.55-0.86) —.— 31.7
Oxygen treatment without  298/1279 682/2604 0.86 (0.73-1.00) .- 65.6
IMV (RECOVERY) 5
Taking vasoactive medication :

No (I2=0%) 51/184 68/184 0.55(0.34-0.88) = 50.2

Yes (12=0%) 76/169 74/158 1.05(0.65-1.69) I 49.8
Age,y

<60 (1¢=0%) 72/338 1417483 0.67 (0.48-0.94) —il— 427

>60 (2= 49.7%) 150/339 284/541 0.69(0.51-0.93) —B— 57.3
Sex

Female (I2=0%) 60/202 106/286 0.66 (0.43-0.99) —I— 27.4

Male (12=14.7%) 162/476  319/739 0.66 (0.51-0.84) — 72.6
Symptomatic, d

<7 (1?=69.1%) 51/130 99/211 0.63(0.39-1.04) O 22.4

>7 (12=0%) 139/418  293/693 0.64(0.49-0.83) —B— 77.6

. . — |
0.2 1 2

Odds ratio (95% CI)
Sterne C et al JAMA 2020



WHO Guidance on Corticosteroids for COVID-19

® Recommendation 1

We recommend systemic corticosteroids rather than no corticosteroids for the
treatment of patients with severe and critical COVID-19 (strong recommendation).

® Recommendation 2

We suggest not to use systemic corticosteroids in the treatment of patients with
non-severe COVID-19 (conditional recommendation).

® The evidence

The panel made its recommendation on the basis of the moderate certainty
evidence of a mortality reduction of 8.7% and 6.7% in patients with COVID-19 who
are critically or severely ill.

o Key practical issues for the use of systemic corticosteroids

6 mg daily of oral dexamethasone or 50 mg iv every 8 hours of hydroxycortisone
for 7-10 days

WHO/2019-nCoV/Corticosteroids/2020.1



Convalescent plasma



Convalescent plasma

@ Convalescent plasma from survivors of COVID-19 infection may
contain high titers of neutralizing Ab

o Convalescent serum has shown some benefit in treatment of avian
(H1N5S5) and H1N1 influenza and MERS

e Pilot studies and uncontrolled trials suggest possible benefit



Phase 2 open-label RCT of convalescent plasma

® 7 medical centers in Wuhan
e 103 participants randomized 1:1 to CP vs SOC

e Plasma units screened for S-RBD-specific IgG titer 21:640
e Primary endpoint: time to clinical improvement within 28 days

|£| All patients

100 1
. Log-rank P=.26
o 80
v T
£+ 60
=5 Convalescent plasma
= =
g E -
E5 a0 -
L = J-}_J___-
£ 201 “_____JJJ'
= i-—LJ- Control
[ — =i
0 7 14 21 28
Time after randomization, d
Mo. at risk
Control 51 45 42 35 29
Convalescent 52 49 38 28 24
plasma

Li L et al JAMA 2020

Severe disease
100
Convalescent plasma
B0
...... J
B0
Control
40 ] ||-|"J ontro
b
20+ R
| Log-rank P=.03
0
0 7 14 21 28
Time after randomization, d
22 18 16 10 7
23 22 11 5 2

|E| Life-threatening disease

1004
Log-rank P= 83
204
B0+
40
Control
204 ==
fmmmmmnne et
Py B j---" Convalescent plasma
0 7 14 21 28
Time after randomization, d
29 28 26 25 22
29 27 27 23 22



COVID-19 Convalescent Plasma: EAP Results

7-Day Adjusted Mortality

25.0%

20.0%

15.0%

10.0%

5.0%
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A. Ortha 195 Groups

1.45 [1.00 ko 2.03)

118 {080 to 1 60)

r
-
Low Msdnum High

30-Day Adjusted Mortality

50.0M%

40.0%

30.Ma

20.0%

10.0%

0.Ma

1.18 {0.99 to 1.41)

1
110 {095 ko 1.27)

Lo Iftedum Hrah

0. Ortho byl Groups and Days 1o Trensfusion

£00.0% <= Jdays 4+ days
142 (099 t0 1.97) : | 115 (090 to 1.44)
A00.0%
117 (D88 to 1.53) 1.12 0.84 to 1.35)

0.0%

H0%

10.0%

0.0%
L Wedum Hah Lenwr Madium Fiahi

Joyner MJ et al medRxiv accessed 9 Sept 2020



Summary

e The COVID-19 pandemic has resulted in substantial excess deaths

® Remdesivir reduces time to recovery in patients with moderate and
severe disease

@ Corticosteroids improve survival in patients with COVID-19 who
require supplemental oxygen or mechanical ventilation

@ Convalescent plasma may provide benefit in patients with severe
COVID-19, but still awaiting data from controlled trials
Studies of SARS-CoV-2 mAbs underway
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