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Therapeutic efficacy of the small molecule GS-5734
against Ebola virus in rhesus monkeys

4) Warren TK et al. Nature 2016;531:381-5.
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Figure 2 | GS-5734 pharmacokinetics and post-exposure protection against
EBOV in rhesus monkeys. a, Pharmacokinetics following intravenous
administration of 10 mgkg ! GS-5734 dose in healthy rhesus macaques
(mean=s.d., n=3). Plasma GS-5734 (black), alanine metabolite (red), and
Nuc (blue); NTP in PBMCs (green). b, Tissue distribution of ['*C]GS-5734
and metabolites at 4 h (blue) and 168 h (red) following intravenous 10 mgkg '
GS-5734 dose in healthy cynomolgus macaques (mean+£s.d., n=3). ¢,
Experimental design for GS-5734 efficacy evaluations in rhesus monkeys. No
Ty, no treatment. d, Kaplan-Meier survival curves. *P < 0.05 for treatment
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versus vehicle groups assessed by log-rank analysis using Dunnett-Hsu
procedure to adjust for multiple comparisons. e, Group geometric mean
of plasma viral RNA concentrations; LLOQ, lower limit of quantitation;
LOD, limit of detection. f, Individual plasma viral RNA in vehicle (blue) or
10mgkg ! GS-5734 (black) groups. g, Group average clinical disease score.
d, e, g, Black (open symbols), vehicle; red, 3
d2; blue, 10/3mg kg_] d2; orange, 10/3 mgkg™ L d3; black (closed symbols),

10mgkg ! d3; n= 6 animals per group. Error bars omitted for clarity (e, g); x
axes truncated to emphasize acute disease phase (f, g).
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== = Remdesivir (GS-5734) protects African green monkeys
@J'—T@%Eﬁ((ﬁ) -—7 \r7 1ILA from Nipah virus challenge

5) Lo MK et al. Sci Transl Med2019;11:eaau9242.
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Fig. 1. Clinical signs in AGMs inoculated with a lethal dose of Nipah virus Bangladesh and treated with remdesivir. Two groups of four AGMs were inoculated in-

tranasally and intratracheally with 10° TCIDso of Nipah virus Bangladesh. At 1 dpi, the groups were treated intravenously with remdesivir (10 mg/kg, red circles) or vehicle

solution (2 mi/kg, black squares); treatment was continued for 12 days. After inoculation, the animals were observed twice daily for clinical signs of disease and scored 5
using a predetermined clinical scoring system (A). Survival after inoculation and treatment is indicated in (B). At regular time points after inoculation, clinical examinations

were nerfarmed. durina which resniration rate (€) and nxvaen saturation (SPO-) (D) were determined



Prophylactic and therapeutic remdesivir (GS-5734)

"H,,“ ; treatment in the rhesus macaque model
Eﬂ#@%%ﬁ(@ MERSF?{)I/Z of MERS-CoV infection

6) de Wit E et al. Proc Natl Acad Sci 2020;117:6771-6.

?ﬁild N MERS DAINAREES ILADL LTUEILDFRHRY.
y qf“faﬁ””?“i"’"? 6 BAEMNRES=>D4IILAERDBRZICHIE CTEIRNE

i _ l ' I ' prophylactic
® & & 0o o o o i.v. treatment

P A, o VU
m | élinical éxam 5%;" HIJ 1 2 H% FEﬂ
DR 12050 1& ¥ inoculation xt BB *QF ®%ieE

LT T ﬁ tl ;
‘ I/ /I:}l/ﬁ:l: A 4 euthanasia !/
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R Broad-spectrum antiviral GS-5734 inhibits both
epidemic and zoonotic coronaviruses

7) Sheahan TP et al. Transl Med. 2017:9(396):eaal3653.
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GS-5734, n = 11). Weights of GS5-5734-treated animals were statistically different (P < 0.05) from those of vehicle-treated animals at 3 and 4 dpi for prophylactic groups
and at 4 dpi for therapeutic groups by two-way ANOVA with Tukey's multiple comparison test. (B) Percent starting weights of mice in (A) at 4 dpi. (C) SARS-CoV lung
titer in mice infected and treated as described in (A). Asterisks indicate statistical significance (P < 0.05) by Mann-Whitney test for (B) and (C). (D) WBP was used to
measure the pulmonary function in mice infected and treated as described in (A). Penh is a surrogate measure of bronchoconstriction or airway obstruction. Asterisks

indicate statistical significance by two-way ANOVA with Sidak’s multiple comparison test.

WBP: whole-body plethysmography —#LIZ&> ThitkeEZBIE (FBEITEWESND)

<) XIZ1H2[E, 25mg/kg=50mg/kg=HED=4mg/kg



Clinical benefit of remdesivir in rhesus macaques infected with SARS-CoV-2

8) Williamson BN et al. bioRxiv 2020.04.15.043166. [Preprint.]
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A Randomized, Controlled Trial of Ebola Virus Disease
Therapeutics

9) Mulangu S et al. Disease Therapeutics 2019: 381 (24): 2293-2303.

SECER  50% 53% 35% 34%
Table 2. Comparison of Death at 28 Days According to Treatment Group.
Difference,
Remdesivir vs. Difference, ZMapp Difference, REGN-EB3 vs.
Population ZMapp Remdesivir ZMapp MAb114 MAb114 vs. ZMapp REGN-EB3 Subgroup ZMapp Subgroup
no. of deaths/ || no. of deaths/ percentage points no. of deaths/ percentage points no. of deaths/ no. of deaths/ percentage points
total no.(%) total no. (%) (95% Cl) total no. (%) (95% Cl) total no. (%) total no. (%) (95% Cl)
Overall 84/169 (49.7) 93/175 (53.1) 3.4 (-7.2t0 14.0) 61{174 (35.1! -14.6 (-25.2to-1.7)* 52/155 (33.5) 79/154 (51.3) -17.8 (-28.9 to -2.9)*

Patients with high
viral load

Patients with low
viral load

60/71 (84.5)

24/98 (24.5)

64/75 (85.3)

29/100 (29.0)

0.8 (-15.3t0 17.2)

4.5 (-9.1to 19.1)

51/73 (69.9)

10/101 (9.9)

-14.6 (-33.0t0-0.5)

-14.6 (-32.4to -2.6)

42/66 (63.6)

10/89 (11.2)

56/65 (86.2)

23/89 (25.8)

-22.5 (-41.8 to-5.1)

-14.6 (-32.6 to-2.3)

* The result is significant according to the interim stopping boundary of P<0.035 for the MAb114 group and P<0.028 for the REGN-EB3 group.

T Patients with a high viral load had an EBOV nucleoprotein Ct value of 22.0 or less. Patients with a low viral load had an EBOV nucleoprotein Ct value of more than 22.0. The total num-
ber is the total number of patients in this category for each group.
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Remdesivir in adults with severe COVID-19: a randomised,
double-blind, placebo-controlled, multicentre trial

Yeming Wang*, Dingyu Zhang*, Guanhua Du*, Ronghui Du*, Jianping Zhao*, Yang Jin*, Shouzhi Fu*, Ling Gao*, Zhenshun Cheng*, QiaofaLu*,
YiHu*, Guangwei Luo*, KeWang, Yang Lu, Huadong Li, Shuzhen Wang, Shunan Ruan, Chengging Yang, Chunlin Mei, YiWang, Dan Ding, Feng Wu,
XinTang, Xianzhi Ye, Yingchun Ye, BingLiu, Jie Yang, Wen Yin, AiliWang, Guohui Fan, Fei Zhou, Zhibo Liv, Xiaoying Gu, Jiuyang Xu, Lianhan Shang,
YiZhang, Lianjun Cao, Tingting Guo, Yan Wan, Hong Qin, Yushen Jiang, Thomas Jaki, Frederick G Hayden, Peter W Horby, Bin Cao, Chen Wang

Soriniaig 10) Wang Y et al .Lancet. 2020:;395(10236):1569-1578.

Background No specific antiviral drug has been proven effective for treatment of patients with severe coronavirus
disease 2019 (COVID-19). Remdesivir (GS-5734), a nucleoside analogue prodrug, has inhibitory effects on pathogenic
animal and human coronaviruses, including severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in vitro,
and inhibits Middle East respiratory syndrome coronavirus, SARS-CoV-1, and SARS-CoV-2 replication in animal
models.

Methods We did a randomised, double-blind, placebo-controlled, multicentre trial at ten hospitals in Hubei, China.
Eligible patients were adults (aged =18 years) admitted to hospital with laboratory-confirmed SARS-CoV-2 infection,
with an interval from symptom onset to enrolment of 12 days or less, oxygen saturation of 94% or less on room air
or a ratio of arterial oxygen partial pressure to fractional inspired oxygen of 300 mm Hg or less, and radiologically
confirmed pneumonia. Patients were randomly assigned in a 2:1 ratio to intravenous remdesivir (200 mg on day 1
followed by 100 mg on days 2-10 in single daily infusions) or the same volume of placebo infusions for 10 days.
Patients were permitted concomitant use of lopinavir-ritonavir, interferons, and corticosteroids. The primary
endpoint was time to clinical improvement up to day 28, defined as the time (in days) from randomisation to the
point of a decline of two levels on a six-point ordinal scale of clinical status (from 1=discharged to 6=death) or
discharged alive from hospital, whichever came first. Primary analysis was done in the intention-to-treat (ITT)
population and safety analysis was done in all patients who started their assigned treatment. This trial is registered
with ClinicalTrials.gov, NCT04257656.

Findings Between Feb 6, 2020, and March 12, 2020, 237 patients were enroiled and randomiy assigned to a treatment
group (158 to remdesivir and 79 to placebo); one patient in the placebo group who withdrew after randomisation was
not included in the ITT population. Remdesivir use was not associated with a difference in time to clinical
improvement (hazard ratio 1-23 [95% CI 0-87-1-75]). Although not statistically significant, patients receiving
remdesivir had a numerically faster time to clinical improvement than those receiving placebo among patients with
symptom duration of 10 days or less (hazard ratio 1-52 [0-95-2-43]). Adverse events were reported in 102 (66%) of
155 remdesivir recipients versus 50 (64%) of 78 placebo recipients. Remdesivir was stopped early because of adverse
events in 18 (12%) patients versus four (5%) patients who stopped placebo early.

Interpretation In this study of adult patients admitted to hospital for severe COVID-19, remdesivir was not associated
with statistically significant clinical benefits. However, the numerical reduction in time to clinical improvement in
those treated earlier requires confirmation in larger studies.

Funding Chinese Academy of Medical Sciences Emergency Project of COVID-19, National Key Research and
Development Program of China, the Beijing Science and Technology Project.
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ECERCT(2) EiECOVID-19IZH T AL ATUE LD TSR BRE: FAE S ET

R DIEE

Remdesivir group (n=158)  Placebo group (n=78)

N=li=
National Early Warning Score 2 level at day 1 5-0 (3-0-7-0) 4-0 (3-0-6-0) 1. ﬂl}ﬂ:
Az
Six-category scale at day 1 2. JT
2—hospital admission, not requiring 0 3 (4%) Eﬁ% Z: g
supplemental oxygen 3. )\B;TE I:FI
3—hospital admission, requiring 129 (82%) 65 (83%) E’&"'%g
supplemental oxygen 4)\&% EFI
4—hospital admission, requiring high-flow 28 (18%) 9 (12%) = [[HE fk
nasal cannula or non-invasive mechanical =] E %E&L%/
ventilation 3F1§§§AIH$[&
—
5—hospital admission, requiring 0 1(1%) 5. /-\ BJE I:F'
extracorpore;l men|1braneI oxygenation or EZ: E,‘] [:%7‘; L ECMOZET=1%
invasive mechanical ventilation 125_% H"] A T ﬂ?ﬂ)j’(
=
6—death 1(1%) 0 6 ?Et
Baseline viral load of nasopharyngeal and 4-7 (0-3) 4-7 (0-4) -
oropharyngeal swabs, log,, copies per mL ¢
Receiving interferon alfa-2b at baseline 29 (18%) 15 (19%)
Receiving lopinavir-ritonavir at baseline 27 (17%) 15 (19%) 7 '-7 I‘jj .lA quﬁﬁ
Antibiotic treatment at baseline 121 (77%) 63 (81%) (:%1%%
Corticosteroids therapy at baseline 60 (38%) 31 (40%)
Data are median (IQR), n (%), n/N (%), or mean (SE). 2 -EIXL B%E& %
N=li=
Table 1: Baseline patient characteristics o EE ﬁ JE BJE

JEFREPREVIHZR GO TEEIEZHERALETT AEBHATEIITHLT, Colston
AETBILGONAHAATHEIZIFREMNATERENT D, COPTIERAEZBEIZRSDD,
MK EZfMmTHEMNT, YRIVZRAVTHREZNTEHEZIEERERIETEELSTIE (NIPPV) EFES,

BAMAESRS EFAHEMARELY  https://www.jaam.jp/dictionary/dictionary/word/0231.html




-EE;E RCT(3) FEEHLSE=ET  Remdesivir group (n=158) Placebo group (n=78)

Time from symptom onset to starting study 11 (9=12) 10 (9-12)
treatment, days*

Early (<10 days from symptom onset) 9, 10 H 71/155 (46%) < 47 (60%) P=0.037
Late (>10 days from symptomonset) 11,12 H 84/155 (54%) > 31 (40%)
Receiving injection of interferon alfa-2b 46 (29%) 30 (38%) E=REFT
Receiving lopinavir-ritonavir 44 (28%) 23 (29%) ME—3ZLVAN
Vasopressors 25 (16%) 13 (17%) Ho1=D &
Renal replacement therapy 3(2%) 3 (4%) FEEND
Highest oxygen therapy support sl BB A
Non-invasive mechanical ventilation 14 (9%) 3 (4%) FTOHME
Invasive mechanical ventilation 11 (7%) 10 (13%)
Extracorporeal membrane oxygenation or 2 (1%) 0
mechanical ventilation
Antibiotic 142 (90%) 73 (94%)
Corticosteroids therapy 102 (65%) 53 (68%)
Time from symptom onset to corticosteroids 9(7-11) 8 (6-10)
therapy, days
Duration of corticosteroids therapy, days 9 (5-15) 10 (6-16)
Data are median (IQR) or n (%). *Three patients did not start treatment so are not included in time from symptom
onset to start of study treatment subgroup analyses. % ) 1 m % % ZIK H 4] - % 7:5: L i
Table 2: Treatments received before and after enrolment 14
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ERRFCENHOAFHOECEDLE

Remdesivir group (n=158)  Placebo group (n=78) Difference*
Time to clinical improvement 21-0(13-0to 28-0) 23-0(15-0t028-0) 1-23 (0-87to 1.75)F
Day 28 mortality 28BS 22 (14%) 10 (13%) 11% (-8-1t0 10-3)
Early (<10 days of symptom onset) 9’ 10 E 8/71 (11%) 7147 (15%) -3-6% (-16-2to 8-9)
Late (>10 days of symptom onset) 11,12 E 12/84 (14%) 3/31(10%) 4-6% (-8-2t0 17-4)
Clinical improvement rates
Day 7 4 (3%) 2 (3%) 0-0% (-4-3t0 4-2)
Day 14 42 (27%) 18 (23%) 3.5% (-8-1t0 15-1)
Day 28 103 (65%) 45 (58%) 7-5% (-57 t0 20.7)
Duration of invasive mechanical ventilation, days 7:0(4-0t016-0) 15.5(6-0to0 21-0) -4-0 (-14-0t0 2-0)
Duration of invasive mechanical ventilation in survivors, days$ 19-0(5-0to 42-0) 42-0 (17-0t0 46-0) -12-0 (-41-0to 25-0)
Duration of invasive mechanical ventilation in non-survivors, daysi 7:0(2:0t011-0) 8-0 (5-0t0 16-0) -2-5(-11-0t0 3-0)
Duration of oxygen support, days 19-0(11-0to0 30-0) 21-0 (14-0t0 30:5) -2-0 (-6-0t0 1-0)
Duration of hospital stay, days 25-0 (16:0t0 38-0) 24-0(18-0t0 36-0) 0-0 (-4-0t0 4-0)
Time from random group assignment to discharge, days 21-0 (12-0to0 31-0) 21-0(13-5t0 28-5) 0-0 (-3:0t0 3-0)
Time from random group assignment to death, days 9.5 (6-0t0 18.5) 11-0 (7-0t0 18-0) -1-0 (-7-0t0 5.0)
F77tR 13 —
1K P=0.82
LLTYENL 14
7N ]
F4E9,10 B (ZBfLA 7R "] p-0.56
LLTFYEL 11 —
FIE11,12 B ZB1E i) ] P=0.51
LLTYENL 14 '
0 5 15

28HEHDETEIS (%)
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1.0 —— Remdesivir >
Eﬁ 0.9- —C;mtrfal g %12:-( . \ " "
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B oe- : 21H vs 23H
G O BRI EETO/NY—FLL:
% 03- 1-23 (95% Cl 0-87-1-75);

°% & & 1 16 20 21 28
Time since start of study (days)
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R 1.52; 95%Cl:0.95 - 2.43
e .
IR -  (BEIEBISEEE (11,128 BIZBAE)
HY T ERRMBEETOERhRIE
g i e 238 vs 248
% 5 P ERRMIEETD/NTF—F

. 1.07;95%Cl,0.63-1.83
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=l > . Remdesivir group Placebo group
ECERCT(6) : (aess) (n=78)
== Anygrade  Grade3  Anygrade Grade3
HEER G G
Adverse events (in 22% of patients in any treatment group)
Any 102 (66%) 13(8%) 50(64%) 11(14%)
Hypoalbuminaemia 20 (13%) 0 12 (15%) 1(1%)
Hypokalaemia 18 (12%) 2(1%)  11(14%) 1(1%)
Increased blood 11 (7%) 0 6 (8%) 0
glucose
Anaemia 18 (12%) 1(1%) 12 (15%) 2 (3%)
Rash 11 (7%) 0 2 (3%) 0
Thrombocytopenia 16 (10%) 4 (3%) 5 (6%) 3 (4%)
Increased total 15 (10%) 1(1%) 7 (9%) 0
bilirubin
Increased blood lipids 10 (6%) 8 (10%)
Increased white blood 11 (7%) 6(8%)
cell count
Hyperlipidaemia 10 (6%) 8 (10%)
Increased blood urea 10 (6%) 5(6%)
nitrogen
Increased neutrophil 10 (6%) 0 4 (5%)
Aspartate 7 (5%) 9 (12%) 0
aminotransferase
increased
Constipation 21 (14%) 0 12 (15%) 0
Nausea 8 (5%) 0 2 (3%) 0
Diarrhoea 5(3%) 0 2 (3%) 0
Vomiting 4 (3%) 0 2 (3%) 0
Reduced serum 4 (3%) 0 2 (3%) 0
sodium
Increased serum 4 (3%) 2 (1%) 1(1%) 0
potassium

EEREER "

Serious adverse events

Any

Respiratory failure or
acute respiratory
distress syndrome

Cardiopulmonary
failure

Pulmonary embolism

Recurrence of
CoVID-19

Cardiac arrest

Acute coronary

P
synuaroinmic

Tachycardia
Septic shock

Lung abscess
Sepsis

Bronchitis
Thrombocytopenia
Increased D-dimer

Haemorrhage of lower
digestive tract

lleus

Deep vein thrombosis
Acute kidney injury
Diabetic ketoacidosis

Multiple organ
dysfunction syndrome

Remdesivir group Placebo group
(n=155) (n=78)
Grade3  Anygrade Grade3
or4

28(18%)  9(6%) 20(26%) 10 (13%)

16 (10%) 4(3%) 6(8%)  4(5%)
8 (5%) 0 7 (9%) 1(1%)
1(1%) 1(1%)  1(1%)  1(1%)
1(1%) 0 0 0
1(1%) 0 0
0 1(1%) 1(1%)
0 0 1(1%) 0
1(1%) 0 1(1%) 1(1%)
0 0 1(1%) 1(1%)
0 0 1(1%) 1(1%)
0 0 1(1%) 1(1%)
1(1%) 1(1%) 0 0
0 0 1(1%) 1(1%)
1(1%) 1(1%) 0 0
0 0 1(1%) 0
1(1%) 1(1%) 1(1%) 1(1%)
1(1%) 0 0 0
0 1(1%) 1(1%)
1(1%) 0 2 (3%) 0




depression

-]Et ;E R CT( 7 ) Remdesivir group Placebo group Remdesivir group Placebo group
(n=155) (n=78) (n=155) (n=78)
S - bt
Eitn%ﬁ I:E-.JJ: '_ E 6 Any grade Grade 3 Anygrade Grade3 E;;% 7Ld~ Anygrade  Grade3  Anygrade Grade3
BEER or4 or4 BEER 2 2
Events leading to drug discontinuation -
Any 18 (12%) 3 (2%) 4 (5%) 1(1%) Any 28 (18%) 9(6%) 20(26%) 10 (13%)
Respiratory failure or 7 (5%) 1(1%) 1(1%) 0 Respiratory failureor 16 (10%)  4(3%)  6(8%)  4(5%)
acute respiratory Zc”te resP"Ztory
ist
distress syndrome BEIR A4 /ARDS _ p=0.20 e
— Cardiopulmonary 8 (5%) 0 7 (9%) 1(1%)
Secondary infection 4 (3%) 0 7 (9%) 2 (3%) failure
Cardiopulmonary 3 (2%) 0 1(1%) 0 Pulmonary embolism 1(1%) 1(1%) 1%  1(1%)
failure Recurrence of 1(1%) 0 0 0
COVID-19
Nausea 1(1%) 0 0 0 )
Cardiac arrest 1(1%) 0 0 0
Vomiting 1(1%) 0 0 0 Acute coronary 0 0 1(1%) 1(1%)
lleus 0 1(1%) 0 syndrome
Increased alanine 2 (1%) 1(1%) 0 0 Bty o - 1(1%) .
aminotransferase Septic shock 1(1%) 0 1(1%) 1(1%)
(Table 4 continues in next column)
Rash 2 (1%) 0 0 0
Poor appetite 1(1%) 0 0 _ .
Increased total 1(1%) 0 0 Eﬁgﬁqjilﬁgéﬁ%%%qj
bilirubin PEIR A 2 /5 14 T IR B5 38 fiE {% 2% (ARDS)
Acute kidney injury 1(1%) 1(1%) 0 ELVS . COVID-19M H by BITEIR AN
Seiure 0 o 1% o L LFUE LB S UMER A BT,
Aggravated 0 0 1(1%) 1(1%) :h(i1ﬁ|’é‘;f§ﬂ*-§—é®h\ ?
schizophrenia
Aggravated 0 0 1(1%) 1(1%) 18




HERCT(8): LS E TRt TH--BIN RIERMELDES

DALILAREDEL

49 —&— Remdesivir
—&— Control

B

)

Viral load (log,, copies per mL)
T

1ok

positive population

Table S2. Accumulated rate of undetectable viral RNA i up

CMINEWNFE . D

er respiratory tract specimens in viral

IWAHERDNENS

Study day

Total (n = 196)

Remdesivir group  Control group (n=

(n=131)

65)

Difference§

Baseline
Day 3.1 (%)

37/196 ( 18.9%)
56/196 ( 28.6%)
78/196 ( 39.8%)
98/196 ( 50.0%)
127/196 ( 64.8%
142/196 ( 72.4%

24/131 ( 18.3%)
37/131 (28.2%)
53/131 ( 40.5%)
66/131 ( 50.4%)
82/131 ( 62.6%)
93/131 (71.0¢

13/65 ( 20.0%)
19/65 ( 29.2%)
25/65 ( 38.5%)
32/65 (49.2%)
45/65 ( 69.2%)
49/65 ( 75.4%)

-1.7 (-13.4 t0 10.1)
-1.0 (-14.5t0 12.5)
2.0 (-12.5 to 16.5)
1.2 (-13.7 to 16.0)
6.6 (-20.6 t0 7.3)
-4.4(-17.4 10 8.6)

151/196 ( 77.0%
153/196 ( 78.1%

— S e

0
98/131 ( 74.8%

)
)
99/131 ( 75.6%)

53/65 ( 81.5%)
54/65 ( 83.1%)

6.7 (-18.7105.3)
7.5(-19.2t04.2)

Viral load (log,, copies per mL)
T

: N

T T T T T T T =~
1 3 5 7 10 14 21 28

Time since start of study (days)

Figure 3: Viral load by quantitative PCR on the upper respiratory tract
specimens (A) and lower respiratory tract specimens (B)

Data are mean (SE). Results less than the lower limit of quantification of the PCR
assay and greater than the limit of qualitative detection are imputed with half of
actual value; results of patients with viral-negative RNA are imputed with 0 log,,
copies per mL.

EI3~4BIZ.LLTYEIT
DALILKBEDENSIERHY
E(CEFE T, 10%3HLEN T
AZEKRTE2ON? CNEFE

Survivors. 1
Baseline
Day 3.1 (%)
Day 5

Day 7

Day 1

Dav 14

167
33/167 (19.8%)
49/167 ( 29.3%)
70/167 (41.9%)
89/167 ( 53.3%)
117/167 ( 70.1%)
131/167 ( 78.4%)

T2
21/112 ( 18.8%)
32/112 (28.6%)
47/112 ( 42.0%)
59/112 ( 52.7%)
75/112 ( 67.0%)
85/112 ( 75.9%)

33
12/55 ( 21.8%)
17/55 ( 30.9%)
23/55 (41.8%)
30/55 ( 54.5%)
42/55 ( 76.4%)
46/55 ( 83.6%)

-3.1(-16.2 to 10.0)
-2.3(-17.1t0 12.5)
0.1(-15.8t016.1)
-1.9 (-18.0 to 14.2)
-94(-23.6t04.8)
=7.7 (-20.3 to 4.8)

Day 21
Day 28

138/167 ( 82.6%)
139/167 ( 83.2%)

89/112 ( 79.5%)
90/112 ( 80.4%)

49/55 ( 89.1%)
49/55 (1 89.1%)

9.6 (-20.8to 1.5)
-8.7(-19.8t02.3)

Non-survivors, n*
Baseline

Day 3.1 (%)

Day 5

Day 7

Day 10

Day 14

Day 21

Day 28

29
4/29 (13.8%)
7129 ( 24.1%)
8/29 ( 27.6%)
9/29 (31.0%)
10/29 ( 34.5%)
11/29 ( 37.9%)
13/29 ( 44.8%)
14/29 ( 48.3%)

19
3/19 ( 15.8%)
5/19 ( 26.3%)
6/19 ( 31.6%)
7/19 ( 36.8%)
7/19 ( 36.8%)
8/19 (42.1%)
9/19 ( 47.4%)
9/19 ( 47.4%)

10
1/10 ( 10.0%)
2/10 ( 20.0%)
2/10 ( 20.0%)
2/10 ( 20.0%)
3/10 ( 30.0%)
3/10 ( 30.0%)
4/10 (40.0%)
5/10 ( 50.0%)

5.8 (-19.0 to 30.6)
6.3 (-25.4 to 38.0)
11.6 (-20.8 to 44.0)
16.8 (-16.1 to 49.8)
6.8 (-28.9 to 42.6)
12.1 (-23.9t0 48.2)
7.4 (-30.4 to 45.1)
-2.6 (-40.9 to 35.6)

guaranteed 1n one study site

* Totally. 35 patients died during the hospitalization, otherwise there were 32 fatal cases until day 28:
Respiratory specimens of 27 patients in remdesivir group and 13 patients in control group were not
collected because safety of medical care workers during aerosol generating procedures cannot be

19
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Study Design

Study Type © : Interventional (Clinical Trial)
Estimated Enroliment @ : 800 participants
Allocation: Randomized
Intervention Model: Parallel Assignment

Masking: Double (Participant, Investigator)

Primarnv Purnnesa:  Traatmant

Condition or disease €0  Intervention/treatment & Phase ©

Other: Placebo
COVID-19 Phase 3

Drug: Remdesivir

ACTTERER : XEE LA RN T ELT-.
T5tRxBI4 L1k LB ER (RCT)

ACTT : Adaptive COVID-19 Treatment Trial

Official Title: A Multicenter, Adaptive, Randomized Blinded Controlled Trial of the Safety and Efficacy of Investigational
Therapeutics for the Treatment of COVID-19 in Hos_pltallzed Adults

Actual Study Start Date @ : February 21, 2020
Estimated Primary Completion Date @ : April 1, 2023
Estimated Study Completion Date @ :  April 1, 2023
Arm ©

Placebo Comparator: Placebo

200 mg of Remdesivir placebo administered intravenously on Day 1,

Frllmsasm A P e Yo=Y it e Aoans ~F

IUIIUWC\J Uy a IUU iy viiLe Udlly‘ iniainenance aose Oi KCIIIUCBIVII

placebo while hospitalized for up to a 10 days total course. n=286.

Experimental: Remdesivir

200 mg of Remdesivir administered intravenously on Day 1, followed

by a 100 mg once-daily maintenance dose of Remdesivir while
hospitalized for up to a 10 days total course. n=286.

Adaptive: RHDHL T 2, PEBEITOIERICE
DT, BT Tﬁﬁ_‘\"ﬂ"fzwaﬁtﬁ”é—lﬁﬁf El
BEERA & IS BT A IZ L ABE R ER

,%HI

XD —DAREIFIZREL
rﬁﬁ’fﬁ

17.1 ﬁ?ﬂ'l‘i&tfﬁ%‘i&l:&ﬁ?éﬁtﬁﬁ

17.1.1 [ERkE

(1) NIAID ACTT-1588 (NCT04280705)
18 L EDSARS-CoV-21c L ABYERE 2 MR E L 77 L RHE
BER L —EERETHEREGEBRICBVL T, B5H ICEA200mg % .
2~10HBIcAAI00mg % | B IEERNEZ S Lz, &8, BRLULBAIR
ExwikdasZ i, FEFHMEB L. BIER{LB2BHEET
B AEEE TORBTH > 7. LOGEIA] L 1OE & TARAIR LS
FHAREICEID T s h., 606fDEIEFSELNIRETERSNE
EFMEEZFICET 2 FROBHTOKERIL. EEE CORBOFREL
KRB SETIIA, 77EABCISATH o7 (N — RHE 1 1.31,
95% EHEKME  1.12~1.54, p<0.001), ZETE&IZ. KFKESHT

8.0%, 77 XBTI.6%TH-7 (p=0.059)., &B. KARBOEL

iR BRAERITROLBOTH T

LHIE. IR Z29BBEDFTETHET ST
TEELI=D ., HREBHMMNZERIZIE 7L7‘:0)’C~\
ISEEDTRTHET SoEICE ELT:O

ZDfaR. 48278 O T fET (HEf#E

T. LEERTXESZHOHEREMNFONT=,



ACTTERER (2) dhfsi 247 11) Beigel JH et al. NEJM. 2020 May 22.

Remdesivir for the Treatment of Covid-19

=R — SA22BARSNIACTTRER
ABSTRACT for the ACEX—I Stuchr'oup Members* Abstractli%ﬁi%@W:’é‘:&ﬁfﬁlﬁb

BACKGROUND: Although several therapeutic agents have been evaluated for the treatment of
coronavirus disease 2019 (Covid-19), none have yet been shown to be efficacious.

METHODS: We conducted a double-blind, randomized, placebo-controlled trial of intravenous
remdesivir in adults hospitalized with Covid-19 with evidence of lower respiratory tract involvement.
Patients were randomly assigned to receive either remdesivir (200 mg loading dose on day 1, followed
by 100 mg daily for up to 9 additional days) or placebo for up to 10 days. The primary outcome was
the time to recovery, defined by either discharge from the hospital or hospitalization for
infectioncontrol purposes only.

RESULTS: A total of 1063 patients underwent randomization. The data and safety monitoring board
recommended early unblinding of the results on the basis of findings from an analysis that showed
shortened time to recovery in the remdesivir group. Preliminary results from the 1059 patients (538
assigned to remdesivir and 521 to placebo) with data available after randomization indicated that
those who received remdesivir had a median recovery time of 11 days (95% confidence interval [CI], 9
to 12), as compared with 15 days (95% Cl, 13 to 19) in those who received placebo (rate ratio for
recovery, 1.32; 95% Cl, 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% Cl, 0.47 to 1.04).
Serious adverse events were reported for 114 of the 541 patients in the remdesivir group who
underwent randomization (21.1%) and 141 of the 522 patients in the placebo group who underwent
randomization (27.0%). Adjusted HR for death= 0.74(95%Cl: 0.50 to 1.10)
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; ACCT-1 ClinicalTrials.gov number,
NCT04280705.) 24




ACTTE\BX (3)

Figure 1.
ACTTEHER :
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ALK

1107 Patients were assessed for eligibility

Y

44 Were excluded
25 Were ineligible owing to meeting
exclusion criteria or not meeting
inclusion criteria
19 Were eligible, but were not enrolled

1063 Underwent randomization

l

l

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

l

l

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

l

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

J

1 Was excluded owing
to no data after baseline

538 Were included in the analysis

521 Were included in the analysis

Figure 1. Enrollment and Randomization.
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Table 1. Demographic and Clinical Characteristics at Baseline.*

Characteristic
Age —yr
Male sex — no. (%)
Race or ethnic group — no. (%) T
American Indian or Alaska Native
Asian
Black or African American
White
Hispanic or Latino — no. (%)
Median time (IQR) from symptom onset to randomization — daysi
No. of coexisting conditions — no. /total no. (%)
None
One
Two or more
Coexisting conditions — no./total no. (%)
Hypertension

Obesity

All
(N=1063)

58.9+15.0
684 (64.3)

7(0.7)
134 (12.6)
219 (20.6)
565 (53.2)
249 (23.4)

9 (6-12)

193/920 (21.0)
248/920 (27.0)
479/920 (52.1)

460/928 (49.6)
342/925 (37.0)

Remdesivir
(N=541)

58.6:14.6
352 (65.1)

4(0.7)
77 (14.2)
108 (20.0)
279 (51.6)
132 (24.4)
9 (6-12)

91/467 (19.5)
131/467 (28.1)
245/467 (52.5)

231/469 (49.3)
177/469 (37.7)

Placebo
(N=522)

59.2+15.4
332 (63.6)

3 (0.6)
57 (10.9)
111 (21.3)
286 (54.8)
117 (22.4)
9 (7-13)

102/453 (22.5)
117/453 (25.8)
234/453 (51.7)

229/459 (49.9)
165/456 (36.2)

|

Type 2 diabetes 275/927 (29.7) 144/470 (30.6) 131/457 (28.7)
Score on ordinal scale — no. (%)

4. Hospitalized, not requiring supplemental oxygen, requiring ongo- 127 (11.9) 67 (12.4) 60 (11.5)
ing medical care (Covid-19-related or otherwise)

5. Hospitalized, requiring supplemental oxygen 421 (39.6) 222 (41.0) 199 (38.1)

6. Hospitalized, receiving noninvasive ventilation or high-flow oxy- 197 (18.5) 98 (18.1) 99 (19.0)
gen devices

7. Hospitalized, receiving invasive mechanical ventilation or ECMO 272 (25.6) 125 {23.1) 147 (28.2)

Baseline score missing 46 (4.3) 29 (5.4) 17 (3.3)

* Plus—minus values are means +SD. Percentages may not total 100 because of rounding. IQR denotes interquartile range. 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.

I As of April 28, 2020, data on symptom onset were missing for 15 patients; data on coexisting conditions were missing for 133 patients and

were incomplete for 10 patients.

23% vs 28%
P=0.059
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A Overall
v 2AE
P<0.001
Remdesivir

T 0754
g
g
i 0504 Placebo
=3
-
g
2 025

0.004 T T T T 1

T 1 T T T T
0 3 6 9 12 15 18 21 24 27 30 33
Days

No. at Risk
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 0

)
B Patients Not Receiving Oxyger14- . g ,i\ mi 7( 7d~ I

1.00 Remdesivir
Placebo
T 0754
Q
>
]
&
T 0.504
S
£
3
£ 0254
OOC T L] T T T T T T T T 1

No. at Risk
Remdesivir 67 52 27 16 8 4 3 1 1 1 0 0
Placebo 60 48 31 18 11 7 7 5 4 3 0 0

Figure 2 (facing page). Kaplan—-Meier Estimates
of Cumulative Recoveries.

= Al

\

Panel E).

Cumulative recovery estimates are shown in the over-
all population (Panel A), in patients with a baseline
score of 4 on the ordinal scale (not receiving oxygen;
Panel B), in those with a baseline score of 5 (receiving
oxygen; Panel C), in those with a baseline score of 6
(receiving high-flow oxygen or noninvasive mechanical
ventilation; Panel D), and in those with a baseline
score of 7 (receiving mechanical ventilation or ECMO;

C Patients Receiving Oxygen

w0 5. FRRIRABHY..

T 0754

2

§ Placebo

; 0.50-

2 o .

:-% 0.254 '—0)E¥T: (T%%U

0.00+ T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33
Days

No. at Risk
Remdesivir 222 194 124 79 47 30 23 21 15 12 2 0
Placebo 199 179 131 91 61 43 33 29 26 23 1 O

D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical
Ventilation

6. BnEisER/

SHe A TIEIR
= B
JF{REE A AT
-§ 0:75] Remdesivir
:
[
e 0.501
2
=
4 Placebo
o
= 0.25+
) =75l
000 1 1 T T Ll L) I T T T 1
0 3 6 9 12 15 18 21 24 27 30 33
Days
No. at Risk

Remdesivir 98 92 77 56 35 27 23 20 19 177 0 O
Placebo 99 9 80 62 47 37 34 23 18 17 1 O

E Patients Receiving Mechanical Ventilation or ECMO

Placebo

Remdesivir 125 124 120 111
147 145 141 127 102 91 73

1.004 = =
7. {REE AN TIEOR
/ECMO
® 0754
% Placebo
]
T 050
.2 ~
] =1L J
g 0.25- Remdesivir
0.00 T T T T T T T T 1
0 9 12 15 18 21 24 27 30 33
Days
No. at Risk

91 80 71 S5 42 34 1 0
56 41 33 0 0
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Table 2. Outcomes Overall and According to Score on the Ordinal Scale in the Intention-to-Treat Population.*

p— R—RXF3A2DOARAT

ACTTEAER (6) 4. BEHL 5. BEBRAN 6 HEE 7. BEMV
Remdesivir Placebo Remdesivir Placebo Remdesivir Placebo Remdesivir Placebo Remdesivir Placebo
(N=538) (N=521) (N=67) (N=60) (N=222) (N=199) (N=98) (N=99) (N=125) (N=147)

Recovery

No. of recoveries 334 273 61 47 177 128 47 43 45 51

Median time to recovery 11 (9-12) 15 (13-19) 5 (4-6) 6 (4-8) 7 (6-8) 9 (7-11) 16 (NE- 10) 22 (NE-12) NE-NE 28 (NE-22)
(95% Cl) — days

Rate ratio (95% CI)T 1.32 (1.12-1.55 [P<0.001]) 1.38 (0.94-2.03) 1.47 (1.17-1.84) 1.20 (0.79-1.81) 0.95 (0.64-1.42)

Mortality

Hazard ratio (95% Cl) 0.70 (0.47-1.04) 0.46 (0.04-5.08) 0.22 (0.08-0.58) 1.12 (0.53-2.38) 1.06 (0.59-1.92)

No. of deaths by day 14 32 54 1 1 4 19 13 13 13 19

Kaplan-Meier estimate 7.1 11.9 15 25 2.4 10.9 152 14.7 11.3 14.1
— % (95% Cl) (50-9.9)  (9.2-15.4)  (0.2-10.1)  (0.4-16.5) | (09-6.4)  (7.1-167)] (9.0-25.0) (8.7-243) (67-18.8)  (9.2-21.2)

ord::l(;:ﬁ_fe at day 15 (+2 days) — 2 ] 9% VS 1 1%

Patients with baseline and 434 410 60 51 196 161 71 77 101 115
day 15 score data— no.

1 99 (22.8) 76 (18.5) 22 (36.7) 15 (29.4) 54 (27.6) 45 (28.0) 13 (18.3) 7(9.1) 10 (9.9) 8(7.0)

2 158 (36.4) 127 (31.0) 25 (41.7) 21 (41.2) 95 (48.5) 66 (41.0) 28 (39.4) 27 (35.1) 6 (5.9) 10 (8.7)

3 11 (2.5) 6 (1.5) 7 (11.7) 4(7.8) 4(2.0) 2(1.2) 0 0 0 0

4 23 (5.3) 20 (4.9) 1(1.7) 3(5.9) 12 (6.1) 7 (4.3) 4 (5.6) 4(5.2) 6 (5.9) 6(5.2)

5 34 (7.8) 40 (9.8) 3 (5.0) 5(9.8) 14 (7.1) 6(3.7) 2(2.8) 7(9.1) 15 (149  22(19.)

6 16 (3.7) 14 (3.4) 1(1.7) 0 (0) 1(0.5) 3 (1.9) 6 (8.5) 6(7.8) 7 (6.9) 5(4.3)

7 60 (13.8) 72 (17.6) 0(0) 2(3.9) 12 (6.1) 12 (7.5) 5(7.0) 13 (16.9) 43 (42.6) 45 (39.1)

8 33 (7.6) 55 (13.4) 1(1.7) 1(2.0) 4 (2.0) 20 (12.4) 13 (18.3) 13 (16.9) 14 (13.9) 19 (16.5)

Odds ratio (95% Cl) 1.50 (1.18-1.91 [P=0.001]) 1.51 (0.76-3.00) 1.31 (0.89-1.92) 1.60 (0.89-2.86) 1.04 (0.64-1.68)

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

T Recovery rate ratios and hazard ratios were calculated from the stratified Cox model; P values for these ratios were calculated with the stratified log-rank test. Recovery rate ratios greater
than 1 indicate a benefit for remdesivir; hazard ratios less than 1 indicate a benefit for remdesivir.

1 The ordinal score at day 15 is the patient’s worst score on the ordinal scale during the previous day. In the remdesivir group, 103 patients did not have ordinal scale scores for the day
15 visit at the time of the data freeze (11 with mild-to-moderate illness and 92 with severe illness). In the placebo group, 109 patients did not have ordinal scale scores for the day 15
visit at the time of the data freeze (12 with mild-to-moderate illness and 97 with severe illness). Two patients died 15 days after randomization and are included in the ordinal scale
scores but not in the estimate of mortality by day 14. Scores on the ordinal scale are as follows: 1, not hospitalized, no limitations of activities; 2, not hospitalized, limitation of activi-
ties, home oxygen requirement, or both; 3, hospitalized, not requiring supplemental oxygen and no longer requiring ongoing medical care (used if hospitalization was extended for
infection-control reasons); 4, hospitalized, not requiring supplemental oxygen but requiring ongoing medical care (Covid-19-related or other medical conditions); 5, hospitalized, requir-
ing any supplemental oxygen; 6, hospitalized, requiring noninvasive ventilation or use of high-flow oxygen devices; 7, hospitalized, receiving invasive mechanical ventilation or egtgacor-
poreal membrane oxygenation (ECMO); and 8, death. Odds ratios and P values were calculated with the use of a proportional odds model. Odds ratio values greater than 1 indicate a
benefit for remdesivir.
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Figure S3. Kaplan—Meier Estimates of Survival by Baseline Ordinal Scale.

Panel A shows the estimates (and 95% confidence bands) in the overall population, Panel B in those with
baseline ordinal scale = 4, Panel C in those with baseline ordinal scale 5. Panel D in those with baseline
ordinal scale = 6. and Panel E in those with baseline ordinal scale = 7.
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SIMPLEé—Itﬁ (2) BACKGROUND

Remdesivir is an RNA polymerase inhibitor with potent antiviral activity in vitro
and efficacy in animal models of coronavirus disease 2019 (Covid-19).

ORIGINAL ARTICLE

METHODS

Remdesivir for 5 or 10 Days in Patients We conducted a randomized, open-label, phase 3 trial involving hospitalized pa-
with Severe Covid-19 tients with confirmed SARS-CoV-2 infection, oxygen saturation of 94% or less

while they were breathing ambient air, and radiologic evidence of pneumonia.
Jason D. Goldman, M.D., M.P.H., David C.B. Lye, M.B., B.S., David S. Hui, M.D.,  Patients were randomly assigned in a 1:1 ratio to receive intravenous remdesivir
for the GS-US-540-5773 Investigators™ for either 5 days or 10 days. All patients received 200 mg of remdesivir on day 1

and 100 mg once daily on subsequent days. The primary end point was clinical
13)Goldman JD et al NEJM 2020 May 27 status on day 14, assessed on a 7-point ordinal scale.
RESULTS

In total, 397 patients underwent randomization and began treatment (200 patients
for 5 days and 197 for 10 days). The median duration of treatment was 5 days
(interquartile range, 5 to 5) in the 5-day group and 9 days (interquartile range,
5 to 10) in the 10-day group. At baseline, patients randomly assigned to the 10-day
group had significantly worse clinical status than those assigned to the 5-day
group (P=0.02). By day 14, a clinical improvement of 2 points or more on the
ordinal scale occurred in 64% of patients in the 5-day group and in 54% in the
10-day group. After adjustment for baseline clinical status, patients in the 10-day
group had a distribution in clinical status at day 14 that was similar to that among
patients in the 5-day group (P=0.14). The most common adverse events were nau-
sea (9% of patients), worsening respiratory failure (8%), elevated alanine amino-
transferase level (7%), and constipation (7%).

CONCLUSIONS

In patients with severe Covid-19 not requiring mechanical ventilation, our trial did not
show a significant difference between a 5-day course and a 10-day course of remdesi-
vir. With no placebo control, however, the magnitude of benefit cannot be determjped.
(Funded by Gilead Sciences; GS-US-540-5773 ClinicalTrials.gov number, NCT04292899.)
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408 Patients were assessed for eligibility

2 Were not treated

zation in error

1 Withdrew consent
1 Underwent randomi-

6 Were excluded
5 Did not meet enrollment criteria
1 Improved after screening and was eligible
for discharge
402 Underwent randomization
A
202 Were assigned to receive 200 Were assigned to receive
a S-day course of remdesivir a 10-day course of remdesivir
3 Were not treated
2 Underwent randomi-
- — zation in error
1 Was withdrawn by
investigator

1

200 Started trial treatment
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1
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2 Withdrew
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1
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1
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197 Were includ

and safety analyses
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Figure 1. Enrollment and Randomization.
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline According to Remdesivir Treatment

Group.*
5-Day Group 10-Day Group
Characteristic (N=200) (N=197)
Median age (IQR) — yr 61 (50-69) 62 (50-71)
Male sex — no. (%) 120 (60) 133 (68)
Race — no./total no. (%)
White 142/200 (71) 134/192 (70)
Black 21/200 (10) 23/192 (12)
Asian 20/200 (10) 25/192 (13)
Other 17/200 (8) 10/192 (5)
Median body-mass index (IQR) 29 (25-34) 29 (25-33)
Coexisting conditions of interest — no. (%)
Diabetes 47 (24) 43 (22)
Hyperlipidemia 40 (20) 49 (25)
Hypertension 100 (50) 98 (50)
Asthma 27 (14) 22 (11)
Clinical status on the 7-point ordinal scale — no. (%)§
2: Receiving invasive mechanical ventilation or ECMO 4(2) 9 (5)
3: Receiving noninvasive ventilation or high-flow oxygen 49 (24) 60 (30)
4: Receiving low-flow supplemental oxygen 113 (56) 107 (54)
5: Not receiving supplemental oxygen but requiring medical care 34 (17) 21 (11)
Median duration of hospitalization before first dose of remdesivir 2 (1-3) 2(1-3)
(IQR) — days
Median dudration of symptoms before first dose of remdesivir (IQR) 8 (5-11) 9 (6-12)
— days
Median AST level (IQR) — U/liter] 4] (29-58) 46 (34-67)
Median ALT level (IQR) — U/liter 32 (22-50) 36 (23-58)
Median creatinine clearance by Cockcroft-Gault (IQR) — ml/min 106 (80-142) 103 (80-140)

* Percentages may not total 100 because of rounding. ALT denotes alanine aminotransferase, AST aspartate aminotrans-

ferase, and IQR interquartile range.
T Race was reported by the patients.

T The body-mass index is the weight in kilograms divided by the square of the height in meters.

32

§ P=0.02 for the comparison between the 5-day group and the 10-day group by the Wilcoxon rank-sum test.
9 P=0.008 for the comparison between the 5-day group and the 10-day group by the Wilcoxon rank-sum test.
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Table 2. Clinical Outcomes According to Remdesivir Treatment Group.
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Baseline-Adjusted
5-Day Group 10-Day Group Difference
Characteristic (N=200) (N=197) (95% CI)*
CIinicaI(;t’a;tus at day 14 on the 7-point ordinal scale — no. of patients P=0.147
1: Death 16 (8) 21 (11)
2: Hospitalized, receiving invasive mechanical ventilation or ECMO 16 (8) 33 (17)
3: Hospitalized, receiving noninvasive ventilation or high-flow oxygen 9(4) 10 (5)
4: Hospitalized, requiring low-flow supplemental oxygen 19 (10) 14 (7)
5: Hospitalized, not receiving supplemental oxygen but requiring on- 11 (6) 13 (7)
going medical care
6: Hospitalized, not requiring supplemental oxygen or ongoing medi- 9 (4) 3(2)
cal care
7. Not hospitalized 120 (60) 103 (52)
Time to clinical improvement (median day of 509 cumulative inci- 10 11 0.79 (0.61to 1.01)
dencet)
Clinical improvement — no. of patients (%)
Day § 33 (16) 29 (15) 0.2% (-7.0t07.5)
Day7 71 (36) 54 (27) -5.0% (-14.0to 4.0)
Day 11 116 (58) 97 (49) —4.8% (-14.1t0 4.6)
Day 14 129 (64) 107 (54) -6.5% (-15.7 to 2.8)
Time to recovery (median day of 509 cumulative incidencet) 10 11 0.81 (0.64 to 1.04)
Recovery — no. of patients (%)
Day 5 32 (16) 27 (14) 0.1% (-7.0to 7.1)
Day7 71 (36) 51 (26) -6.0% (-14.8 t0 2.7)
Day 11 115 (58) 97 (49) -3.7% (-12.8t0 5.5)
Day 14 129 (64) 106 (54) -6.3% (-15.4t0 2.8)
Time to modified recovery (median day of 50% cumulative incidencer) 9 10 0.82 (0.64 to 1.04)
Modified recovery — no. of patients (%)
Day 5 51 (26) 41 (21) -2.3% (-10.5t0 5.9)
Day7 84 (42) 69 (35) -3.4% (-12.6 0 5.8)
Day 11 128 (64) 106 (54) -5.7% (-14.6t0 3.2)
Day 14 | 140 70) 116 (59) | -6.7% (-15.3t0 1.9)

* Differences are expressed as rate differences, except in the case of time to clinical improvement, time to recovery, and time to modified
recovery, for which differences are expressed as hazard ratios; for these time-to-event end points, the hazard ratio and its 95% confidence
interval were estimated from a cause-specific proportional-hazards model including treatment and baseline clinical status as covariates. For
events at prespecified time points (e.g., days 5, 7, 11, and 14), the difference in the proportion of subjects with an event under evaluation
between treatment groups and the 95% confidence interval were estimated from the Mantel-Haenszel proportions adjusted according to

baseline clinical status.

T The P value was calculated from a Wilcoxon rank-sum test stratified by baseline clinical status.

i Clinical improvement was defined as an improvement of at least 2 points from baseline on the 7-point ordinal scale; recovery was defined
as an improvement from a baseline score of 2 to 5 to a score of 6 or 7; and modified recovery was defined as an improvement from a base-
line score of 2 to 4 to a score of 5 to 7 or from a score of 5 to a score of 6 or 7. Cumulative incidence functions were calculated for each
treatment group for days to the event under evaluation (i.e., clinical improvement, recovery, or modified recovery), with death as the com-
peting risk. Data for patients not achieving the event under evaluation at the last assessment were censored on the day of the last clinical
assessment. Patients who died before achieving the event under evaluation were considered to have experienced a competing event.
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Table 3. Summary of Adverse Events According to Remdesivir Treatment Group.*

Event or Abnormality
Any adverse event — no. of patients (%)
Nausea
Acute respiratory failure
Alanine aminotransferase increased
Constipation
Aspartate aminotransferase increased
Hypokalemia
Hypotension
Respiratory failure
Insomnia
Acute kidney injury

Adverse event leading to discontinuation of treatment — no. of pa-
tients (%)

IAny serious adverse event I

Acute respiratory failure
Respiratory failure
Septic shock

Acute respiratory distress syndrome

Hypoxia
Respiratory distress
Dyspnea
Pneumothorax
Viral pneumonia

Aminotransferase levels increased

5-Day Group 10-Day Group

(N=200) (N=197)

141 (70) 145 (74)
20 (10) 17 (9)

12 (6) 21 (11)
11 (6) 15 (8)
13 (6) 13 (7)
10 (5) 13 (7)
10 (5) 12 (6)
9(4) 12 (6)
7 (4) 14 (7)
10 (5) 11 (6)
4(2) 15 (8)

9 (4) 20 (10)

42 (21) 68 (35)
10 (5) 18 (9)
5(2) 10 (5)
2(1) 5(3)
1 (<1) 5 (3)
2(1) 4(2)
3(2) 4(2)
4(2) 1(1)
2(1) 3(2)
3(2) 2(1)
3(2) 2(1)

EEAEEZRUVI0BENAELYEH2ME %< (p=0.003).

FICHFRA2EEEEFEER(ARDS, 2N RA £,

BMEHSTavy) DEEHE2.445 (p=0.003)
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