
100 mg  

3 5 19

.

100 mg

SARS-CoV-2

40 kg 200 mg

2 100 mg 1 1

3.5 kg 40 kg 5 mg/kg

2 2.5 mg/kg 1 1
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1
100 mg  

.

1.

100 mg SARS-CoV-2

2020 5 7 14 3 1

36 1 41

9

2.

2.1

2.1.1

4

1H- 13C- 31P-NMR

X

2.1.2
1 2

QbD 1

CQA

1
CQA

2.1.3

1

2



2
100 mg  

2.1.4

2

2

2
1 30 75%RH 48

4 40 75%RH 6

48

2.2

2.2.1

1 105 mg 5%

SBECD

2.2.2
pH

QbD 3

CQA

3
CQA

2.2.3

pH



3
100 mg  

2.2.4

4

4

3 30 75%RH 24
3 40 75%RH 6

15 6 3

0603004

36

2.R

2.R.1

21 6 23

SBECD

2.R.1.1

SBECD

2.R.1.2

SBECD

SBECD

J Pharm Sci 

2010; 99: 3291-301 Toxicol Pathol 2008; 36: 30-42 EMA 2

250 mg/kg/ 6 2

https://www.ema.europa.eu/en/documents/report/background

-review-cyclodextrins-used-excipients-context-revision-guideline-excipients-label-package_en.pdf

2021 5 19 SBECD 300 mg 1 13,360 mg

2 6,680 mg 1 5,992 mg 2 2,996 mg

300 mg 2020 12

SBECD

SBECD

5.2



4
100 mg  

SBECD eGFR 30 mL/min

SBECD

2 SBECD

SBECD SBECD

3.

3.1

3.1.1 in vitro
3.1.1.1 SARS-CoV-2 C-Tan-nCoV Wuhan strain 01 CTD 4.2.1.1.4

SARS-CoV-2 C-Tan-nCoV Wuhan strain 01

Vero 24 TCID50

5

5 SARS-CoV-2

a EC50 0.137 μmol/L b

c CC50 100 μmol/L
CC50/EC50 730

a MOI 0.01
b 24 EC50 48 EC50 0.750 μmol/L
c MTS

3.1.1.2 SARS-CoV-2 SARS-CoV-2/human/USA/WA-CDC-WA1/2020

CTD 4.2.1.1.6

SARS-CoV-2 SARS-CoV-2/human/USA/WA-CDC-WA1/2020

HAE 48 PFU/mL

6

6 SARS-CoV-2

a EC50 0.0099 μmol/L
b CC50 10 μmol/L

CC50/EC50 1000
a MOI 0.5
b ATP



5
100 mg  

3.1.1.3 SARS-CoV-2 RdRp nsp12 SARS-CoV SARS/SARS-CoV-2 nsp12 

nLUC CTD 4.2.1.1.5

SARS-CoV-2 RdRp nsp12 SARS-

CoV SARS/SARS-CoV-2 nsp12 nLUC Huh7 48

7

7 SARS-CoV-2 RdRp nsp12 SARS-CoV

a EC50 0.0035 μmol/L
b CC50 10 μmol/L

CC50/EC50 1,000 μmol/L
a Huh7 8×104 cells 24 9.5×103 PFU
b ATP

3.1.2 CTD 4.2.1.1.8

SARS-CoV-2 RNA RNA in vitro ATP

Vmax/Km GS-443902 Vmax/Km 0.26

GS-441524

GS-441524 GS-443902

GS-443902 ATP ATP

RNA RNA

RNA

3.1.3 in vitro CTD 4.3.1 mBio 2018; 9: e00221-18

MHV GS-441524 1 12 mol/L EC50 1.1 mol/L

0.9 10.9 23 MHV Nsp12

F476L V533L in vitro

Nsp12 MHV

8

8 MHV a b

F476L 2.4
V553L 5

F476L V553L 5.6
a MHV EC50 MHV EC50

b MHV EC50 0.024 0.011 μmol/L

F476L V553L DBT

F476L V553L 1 1 1 9 9 1

2 F476L V553L



6
100 mg  

MHV F480L V557L

SARS-CoV MHV 9

9 SARS-CoV a b

F480L V557L 6
a SARS-CoV EC50 SARS-CoV EC50

b SARS-CoV EC50 0.01 μmol/L

3.1.4 in vivo
3.1.4.1 SARS-CoV-2 CTD 4.2.1.1.7

SARS-CoV-2 1 2.6 106 TCID50/mL SARS-

CoV-2 6 12 10 mg/kg 2 7 5 mg/kg

12% w/v SBECD pH 3.5 1 1 3 7 7

10

10 SARS-CoV-2

6

SARS-CoV-2 12 12% SBECD
10 mg/kg 2 5 mg/kg

1 1 2
12 7

8.7 4.2
2.0 1.4
5.6 2.2 log10 copies/g
3.4 2.6 log10 copies/g
2.3 1.8 log10 copies/g
4.7 0.9 log10 copies/g
1.8 1.8 log10 copies/g
2.3 1.8 log10 copies/g

3

3.2 CTD 4.2.1.2.1 2 4.2.1.2.4 4.2.1.2.6 10 4.2.1.2.13 4.2.3.7.3.1 2

13 11

11

HEp-2
HepG2
PC-3
MT-4

GS-441524
0.137 100 μmol/L

0.027 20 μmol/L

4 5

CC50 μmol/L
HEp-2 HepG2 PC-3 MT-4

6.0 1.5 3.7 0.2 8.9 1.6 1.7 0.4
GS-441524 100 100 100 69.3 25.7

0.53 0.10 0.73 0.01 0.52 0.11 0.12 0.03

PBMC

GS-441524
0.137 100 μmol/L

4 5

CC50 μmol/L

PBMC PBMC
2.5 0.6 12.9 6.2 20 14.8 5.8

GS-441524 100 100 100 100

3 2 12



7
100 mg  

in vitro

0.014 30 μmol/L
GS-441524
0.046 100 μmol/L
5-Fluorouracil
0.023 50 μmol/L

11 14

IC50 μmol/L

8.47 1.92 5.09 2.30 4.91 2.50
GS-441524 13.85 1.32 11.67 9.56 9.57 2.37

5-Fluorouracil 3.18 1.57 2.23 0.58 2.33 1.72

in vitro

HμREL Toxa
0.12 30 μmol/L
GS-704277
0.4 100 μmol/L
GS-441524
1.2 300 μmol/L

14

IC50

0.12 0.96 2.1 μmol/L
IC50

ATP
0.12 0.12 0.68 μmol/L

Organovo 
exVive3D Liver 

b

exVive3D

HepG2 3.125 100 μmol/L

12.5 μmol/L
100 μmol/L 60%

3

HEK293

GS-704277
1 μmol/L
GS-441524
10 μmol/L

GS-441524 OAT1 OAT3

GS-704277 OAT3 OAT3
14.6 OAT1

OAT3

mt HepG2
PC-3

GS-441524
0.137 100 μmol/L

0.027 20 μmol/L

5

CC50 μmol/L c

HepG2 PC-3

3.7 0.2 11.1 1.2 8.9 1.6 1.4 0.1
GS-441524 100 100 100 100

0.73 0.01 0.96 0.13 0.52 0.11 0.48 0.01

mtDNA HepG2

0.04 10 μmol/L
GS-441524
1.0 100 μmol/L
ddCd

0.2 20 μmol/L
10

2.0 μmol/L mtDNA DMSO 26%
10 μmol/L

GS-441524 10 μmol/L mtDNA
100 μmol/L 17%

mt
PC-3

GS-441524
1.56 100 μmol/L

0.03 25 μmol/L

5

CC50 μmol/L
COX-1

mtDNA

SDH-A

DNA ATP

8.9 1.1 8.6 1.3 11.3 3.3
GS-441524 100 100 100

2.6 0.6 25 14.1 3.6

mt
PC-3
HepG2

GS-441524
1.56 100 μmol/L

3

CC50 μmol/L
GS-441524

DNA ATP DNA ATP
PC-3 2.5 10.1 12.5 10.7 24.0 11.4 100 100 100

HepG2 10.6 10.1 6.3 10.9 7.9 10.1 100 100 100

7.3 12.7 14.3 13.3 16.9 14.1 100 100 100
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100 mg  

RNA
DNA

DNA Pol α
β γ
RNA Pol
mtRNA Pol

GS-443902
0.274 200 μmol/L
Aphidicolin
0.274 200 μmol/L
3'dTTP
0.274 200 μmol/L
α-amanitin
0.0014 1 μmol/L
3'dGTP
0.274 200 μmol/L

IC50 μmol/L
DNA Pol α DNA Pol β DNA Pol γ RNA Pol mtRNA Pol

GS-443902 200 200 200 200 200

Aphidicolin
4.7 3.3

3'dTTP
1.9 0.8

3'dTTP
1.2 0.6

α-amanitin
0.0035
0.0015

3'dGTP
4.2 1.4

DNA Pol γ
mtRNA Pol 

GS-443902
50 500 μmol/Lc

Decitabine-TP
50 500 μmol/Lc

BMS-986094-TP
50 500 μmol/Lc

Balapiravir/RG1626-TP
50 500 μmol/Le

dNTP NTP % e

DNA γ mtRNA
GS-443902 0 5.8 1.4

Decitabine-TP 79 8
BMS-986094-TP 92 33

Balapiravir/RG1626-TP 112 10
TP

87 GS-466547
10 μmol/L

GS-441524
10 μmol/L

50% 10 μmol/L

mt
a
b 3D
c ATP
d mtDNA
e DNA γ 50 μmol/L mtRNA 500 μmol/L
f 500 μmol/L NTP %

3.3 CTD 4.2.1.3.1 7

12

12

HEK293
4 5 hERG 1 3 10 30 μmol/L in vitro IC20 7.5 μmol/L

IC50 28.9 μmol/L
CHO-hERG DUO

5 a hERG
30 μmol/L

GS-441524 in vitro IC50 30 μmol/L

CHO-hERG DUO
5 a hERG

30 μmol/L
GS-704277 in vitro IC50 30 μmol/L

4 4 0 1 3 10 mg/kg NOEL 10 mg/kg
WH

4 8 Irwin 0 5 20 50 mg/kg NOEL 50 mg/kg

WH
4 8 0 5 20 50 mg/kg

20 mg/kg
0.75 6

NOEL 5 mg/kg
a GLP

3.R

3.R.1 SARS-CoV-2

SARS-CoV-2
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100 mg  

in vitro

20

20  

in vitro MHV Nsp12

F476L V533L MHV

SARS-CoV

SARS-CoV-2

in vitro

3.R.2 SARS-CoV-2

SARS-CoV-2

in vitro
B.1.1.7 B.1.351 20

SARS-CoV-2 B.1.1.7

bioRxiv4 preprint doi: 10.1101/2021.01.24.427991

B.1.1.7 B.1.351 nsp12

Antiviral Res 2021; 188: 105033

RNA Wuhan-Hu-1 0.5%

P323L A423V T739I T26I K91R A383S

in vitro SARS-CoV-

2

RNA

P323L

in vitro

RNA

in vitro

RNA RNA J Biol Chem 2020; 295: 4773-

9 B.1.1.7 B.1.351 RNA

4 bioRxiv The Preprint Server For Biology https://www.biorxiv.org/ 2021 5 19
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100 mg  

in vitro

4.
14C GS-

441524 GS-704277 PK

GS-441524 GS-704277

GS-441524 GS-704277 LC-MS/MS 5

LC-MS/MS

PK

4.1

4.1.1 CTD 4.2.2.2.2 3 4.2.2.2.5

PK 13

PBMC 14

13 PK

mg/kg
Cmax

μmol/L
tmax

h
t1/2

h
AUC0-24 h

μmol h/L
CL

L/h/kg

50
3 17.5 0.65 0.48 0 0.05 0.01 6.20 0.68 13.5 1.41

GS-441524 3 7.82 1.31 1.25 0.43 6.21 0.56 63.7 7.42
GS-704277 3 40.6 2.66 0.48 0 0.25 0.02 25.1 2.52

3
3 2.39 0.60 0.083 0 0.35 0.07 0.80 0.18 6.37 1.59

GS-441524 3 0.33 0.11 0.50 0.43 8.71 0.45 2.11 0.25
GS-704277 3 0.71 0.24 0.33 0.14 3.59 2.11 0.84 0.25

10
3 5.07 0.42 0.08 0 0.39 0.08 2.09 0.31 7.96 1.11

GS-441524 3 1.14 0.18 1.33 0.58 8.55 1.05 8.73 1.10
GS-704277 3 1.80 0.13 0.19 0.10 0.99 0.01 2.38 0.07

5 GLP TX-399-2003 TX-399-2004 TX-399-2018 TX-399-2013 TX-399-2014 TX-399-2015
TX-399-2016 TX-399-2017 TX-399-2021 GS-441524 GS-704277

2.0 ng/mL 2.0 ng/mL 2.0 4.0 ng/mL
GS-441524 2.0 ng/mL 2.0 ng/mL 2.0 ng/mL
GS-704277 5.0 ng/mL 5.0 ng/mL 5.0 ng/mL
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100 mg  

14 PBMC

mg/kg
a PBMC μmol/L

2 4 8 24

10

GS-441524

3

6.19 4.03 3.26 1.47 1.63 0.48 0.93 0.17
GS-719700 0.11 0.04 0.07 0.02 0.05 0.03 BLQ
GS-719699 10.3 4.3 8.73 2.65 8.07 2.93 4.23 2.44
GS-443902 33.3 9.7 32.8 6.2 26.0 8.0 11.4 4.5

BLQ
a GS-441524 GS-719700 GS-719699

GS-443902

4.1.2 CTD 4.2.2.3.6 4.2.3.2.3 4 4.2.3.5.2.2

1 1 PK 15
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100 mg  

15 1 1 PK

mg/kg

Cmax

ng/mL
tmax

h
AUC0-24 h

ng h/mL

a

1
GS-441524

1 3/ 44.1 36.0 0.250 0.500 151 121
28 3/ 50.1 38.8 0.500 0.500 209 140

GS-704277 1 3/ 160 139 0.250 0.250 NR NR
28 3/ 213 130 0.250 0.250 82.3 NR

3
GS-441524

1 3/ 124 115 0.250 0.500 473 419
28 3/ 208 127 1.00 0.500 1000 493

GS-704277 1 3/ 526 388 0.250 0.250 292 141
28 3/ 1020 288 0.250 0.250 424 167

10
GS-441524

1 3/ 448 397 0.250 0.250 1880 1700
28 3/ 754 521 1.00 0.500 4210 2940

GS-704277 1 3/ 2190 1550 0.250 0.250 782 676
28 3/ 4210 2040 0.250 0.250 2150 904

2.5

1 4 18.1 4.88 0.250 0 28.2 27.4
14 4 204 100 0.250 0 196 103

GS-441524 1 4 150 11.0 0.438 0.125 462 54.8
14 4 119 21.8 0.500 0 429 34.4

GS-704277
1 4 1560 121 0.250 0 946 102
14 4 1140 213 0.250 0 657 183

5

1 4 81.6 39.1 0.250 0 72.7 34.4
14 4 558 103 0.250 0 643 80.4

GS-441524
1 4 308 58.2 0.500 0 1030 280
14 4 247 61.1 0.438 0.125 1090 427

GS-704277 1 4 3060 327 0.250 0 1870 332
14 4 2050 414 0.250 0 1280 388

10

1 4 226 161 0.250 0 214 170
14 4 1600 823 0.250 0 2110 1730

GS-441524 1 4 526 101 0.438 0.125 1710 381
14 4 380 124 0.750 0.289 1790 314

GS-704277
1 4 5270 1280 0.250 0 3180 611
14 4 3630 2000 0.313 0.125 2860 502

20

1 4 604 104 0.250 0 586 99.5
14 4 2950 657 0.250 0 2830 769

GS-441524
1 4 1330 156 0.500 0 4960 981
14 4 1680 186 0.875 0.250 8930 2140

GS-704277 1 4 14800 2810 0.250 0 9860 2850
14 4 13200 2850 0.250 0 11700 2610

1

1 4 86.3 23.3 72.8 18.4 0.250 0 0.250 0 79.2 24.2 67.0 19.8
28 4 98.9 36.2 101 31.8 0.250 0 0.250 0 101 37.4 103 38.5

GS-441524
1 4 24.4 1.28 30.5 5.75 0.563 0.315 0.500 0.354 145 27.2 189 48.7
28 4 26.7 5.56 31.1 9.86 0.563 0.315 0.563 0.315 167 43.7 213 68.7

GS-704277 1 4 65.9 10.0 76.2 17.8 0.250 0 0.250 0 58.8 11.0 66.1 19.7
28 4 62.0 9.75 66.4 11.9 0.250 0 0.250 0 65.7 18.7 68.6 14.5

3

1 4 223 35.2 235 43.4 0.250 0 0.250 0 206 31.5 203 43.4
28 4 240 59.0 245 63.9 0.250 0 0.250 0 265 69.9 265 68.6

GS-441524 1 4 63.0 7.38 68.3 2.61 0.500 0.354 0.438 0.125 398 38.7 450 81.6
28 4 60.5 6.17 73.3 5.52 0.438 0.125 0.438 0.125 404 73.4 482 75.8

GS-704277
1 4 206 26.5 237 29.2 0.250 0 0.250 0 172 37.8 214 40.0
28 4 166 7.79 170 37.7 0.250 0 0.250 0 160 14.8 209 37.3

10

1 4 1030 54.9 1020 312 0.250 0 0.250 0 1100 270 999 276
28 4 1120 369 1200 183 0.250 0 0.250 0 1260 445 1400 234

GS-441524
1 4 268 40.0 316 70.7 0.625 0.250 0.375 0.144 1660 476 1950 612
28 4 274 39.8 301 63.9 0.750 0.289 0.563 0.315 1890 377 2240 626

GS-704277 1 4 857 325 780 130 0.250 0 0.250 0 770 198 807 106
28 4 668 157 692 140 0.250 0 0.250 0 794 235 903 152

NR 3

a 10 mg/kg 1 PK



13 
100 mg  

4 5 mg/kg 1 1 7 PBMC

PK 16 17  

 
16 5 mg/kg 1 1 7 PK  

   
Cmax 

ng/mL  

tmax 

h  
AUC0-24 h

 

ng h/mL  

CL 
L/h/kg  

 

 
1  2620 320 0.083 0 559 89 9.05 1.37 
7  3080 870 0.083 0 690 177 7.58 2.04 

GS-441524 
1  175 40 0.38 0.13 899 255  
7  193 47 0.44 0.12 1240 360  

GS-704277 1  290 76 0.083 0 184 48  
7  294 43 0.10 0.06 205 45  

30  

 
1  3660 400 0.28 0.08 1480 240 3.43 5.65 
7  3350 390 0.25 0 1430 230 3.57 0.62 

GS-441524 
1  127 28 0.91 0.13 837 195  
7  140 36 0.83 0.19 1060 240  

GS-704277 1  165 25 0.48 0 137 34  
7  155 18 0.48 0 143 27  

8 4  

 
17 5 mg/kg 1 1 7 PBMC GS-443902a  

 
1  6  7  

 
2  

 
4  

 
8  

 
24  

 
  b  

 
2  

 
4  

 
8  

 
24  

 3.7 3.5 4.18 2.83 4.1 3.5 2.68 1.87 5.28 4.47 7.9 5.0 14.2 7.6 11.1 8.5 7.9 4.6 
30  7.5 10.0 5.6 5.4 5.9 4.5 6.0 7.4 12.6 17.7 17.6 18.6 21.0 28.5 8.7 6.2 7.1 6.7c  

8 4 μmol/L  
a b 5 24 c 7  

 

4.2  

4.2.1 CTD 4.2.2.3.2 3 4.2.2.3.8  

11 1 / 14C 10 mg/kg

168 6 10

96

168

11 1 / 6

 

6 3 / 14C 10 mg/kg
7 4

                                                        
6  

 
7  

 



14 
100 mg  

168 8.26% 168

 

3 10 mg/kg 30 24

GS-441524 GS-719700 GS-

719699 GS-443902

18 24 GS-443902

 

 
18 10 mg/kg 30 a  

 nmol/g tissue  
GS-441524 GS-719700 GS-719699 GS-443902 

 BLQ BLQ 0.27 0.04 1.03 0.19 
 BLQ BLQ 0.27 0.08 0.54 0.15 
 BLQ BLQ 0.26 0.08 0.53 0.36 
 BLQ BLQ 0.40 0.03 0.81 0.47 

 BLQ BLQ 0.45 0.06 1.12 0.12 
BLQ  

a GS-441524 GS-719700 GS-719699
GS-443902  

 

4.2.2 CTD 4.2.2.3.1 4.2.2.3.7 4.2.2.3.9 10  

2 μmol/L GS-441524 2 μmol/L

GS-704277 2 μmol/L

8.0 0.1% 14.2 0.6 13.5 0.6%8 12.1 0.7% GS-441524 90 0% 85

10 99 8%8 98 6% GS-704277 95 13% 106 18 127 20%8 99 10%

 

1 5 10 μmol/L

6.52 0.23% 6.44 0.79% 7.40 0.76%

 

0.5 μmol/L GS-441524 0.5 μmol/L

GS-441524 0.71 0.03 1.36

0.14 0.76 0.07 1.19 0.12  

 

4.3  

4.3.1  

4.3.4 4.3.5 4.3.6 1

2  

                                                        
8 2  



15 
100 mg  

1 CTD 2.6.4 Figure 16  

 
2 CTD 2.6.4 Figure 19  

 

4.3.2 CTD 4.2.2.4.3  

2 μmol/L 4

t1/2 0.9

t1/2 68.5 630  

 



16 
100 mg  

4.3.3 CTD 4.2.2.4.4 4.2.2.4.8  

S9 S9 2 μmol/L

S9 2

t1/2 40.3 114.1 S9 90

t1/2 3.9  
14C 1 10 μmol/L 2

90% GS-704277 M5 GS-441524

M15 GS-441524 M4

M30 M32  

 

4.3.4 CTD 4.2.2.4.1 4.2.2.4.5  

PBMC 1 μmol/L 2

PBMC GS-443902

3.64 4.24  

in vitro 1 μmol/L

GS-443902 GS-443902 Cmax 131 pmol/106 cells 70%

t1/2 11  

 

4.3.5 in vitro CTD 4.2.2.4.12 4.2.2.6.22 24  

CES1 GS-704277 HINT1

 

 CYP CYP1A1 1A2 2B6 2C8 2C9 2C19 2D6 3A4 3A5 5 μmol/L

GS-441524 5 μmol/L GS-704277 5 μmol/L 37 45

CYP3A4 3A5 GS-704277

CYP2C19 3A4

GS-441524 CYP  

 UGT UGT1A1 1A3 1A4 1A6 1A9 2B7 2B15 5 μmol/L

GS-441524 5 μmol/L GS-704277 5 μmol/L 37 60

UGT GS-441524 GS-704277 UGT1A3

 

 CYP 1-aminobenzotriazole CYP3A

1 μmol/L 37 6

CL 10%  

 A CES CES1b CES1c CES2 1 μmol/L

37 90 120 A CES1b CES1c

 

 S9 CES bis(4-nitrophenyl)phosphate diisopropylfluorophosphate

A telaprevir 4 μmol/L 37 120

CES bis(4-nitrophenyl)phosphate

diisopropylfluorophosphate CL 90% A telaprevir
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100 mg  

CL 30% CES

A

HINT1 GS-704277 1 μmol/L 37 60

t1/2 5.5

4.3.6 in vivo CTD 4.2.2.4.6 7 4.2.2.4.9

3 21 14C 10 mg/kg

36 GS-441524

GS-704277 M1 70.3% 19.0% 6.03%

48 GS-441524 M14 GS-704277

43.8% 9.31% 4.20% M14 22.6%

24 GS-704277

20.3% 48 M14 2.29%

3 14C 10 mg/kg 96

GS-441524 M14 M25 M24 44.5% 24.8%

11.0% 8.03% 1% 72

GS-441524 M25 GS-704277 M14 16.2%

15.0% 14.8% 11.9% 1% 72

M14 M1 M25 3.96% 1.39%

1.05%

3 14C 10 mg/kg 96

GS-441524 100% 72 GS-

441524 M18 M14 15.6% 8.43% 2.65% 24

1% 72

M14 19.9%

4.4

4.4.1 CTD 4.2.2.5.1 3

3 14C 10 mg/kg 168

63.0% 27.8%

3 14C 10 mg/kg

168 63.4% 22.7% 3.26%

3 14C 10 mg/kg 168

67.0% 11.9%

3 14C 10 mg/kg 168

33.6% 25.6%



18 
100 mg  

4.4.2 CTD 4.2.3.5.3.1  

1 10 mg/kg 6 20 1 1

GS-441524  

 

4.5  

4.5.1 CTD 4.2.2.6.4 4.2.2.6.9 10 4.2.2.6.17 19  
9 CYP2B6 CYP2C8 CYP2C9 CYP2C19 CYP2D6

CYP3A IC50 77.8 54.9 63.3 68.3 73.0 1.6

11.0 μmol/L CYP1A2 100 μmol/L  13.6

15.2% IC50 100 μmol/L  

UGT1A1 10 UGT1A1

IC50 9.8 μmol/L  
11 GS-441524 GS-704277 CYP

CYP1A2 CYP2B6 CYP2C8 CYP2C9 CYP2C19 CYP2D6 CYP3A

IC50 25 μmol/L  

UGT 12 UGT1A1 UGT1A3 UGT1A4 UGT1A9

UGT2B7 IC50 1.5 3.8 5.9 3.2 17.1 μmol/L

UGT1A6 100 μmol/L  22.6%

GS-441524 GS-704277 UGT1A9 IC50 85.5

88.9 μmol/L UGT IC50

100 μmol/L  
13 GS-441524 GS-704277 CYP

 

 

4.5.2 CTD 4.2.2.6.6  

CYP CYP1A2 CYP2B6 CYP3A4 1 25 μmol/L

GS-441524 5 50 μmol/L GS-704277 1 25 μmol/L CYP mRNA

CYP 14 3 1

                                                        
9 CYP1A2 CYP2B6 CYP2C8 CYP2C9 CYP2C19 CYP2D6 CYP3A 0

100 μmol/L  
CYP1A2 phenacetin 7-ethoxyresorufin CYP2B6 bupropion CYP2C8 CYP2C9 tolbutamide CYP2C19 S-
mephenytoin CYP2D6 CYP3A  

10 UGT1A1 0.4 100 μmol/L  
11 CYP1A2 CYP2B6 CYP2C8 CYP2C9 CYP2C19 CYP2D6 CYP3A GS-441524

GS-704277 0 25 μmol/L  
CYP1A2 phenacetin CYP2B6 bupropion CYP2C8 CYP2C9 tolbutamide CYP2C19 S-mephenytoin CYP2D6

CYP3A  
12 UGT1A1 UGT1A3 UGT1A4 UGT1A6 UGT1A9 UGT2B7 GS-441524

GS-704277 0 100 μmol/L  
UGT1A1 UGT1A3 UGT1A4 Trifluoperazine UGT1A6 Naphthol UGT1A9

UGT2B7  
13 CYP1A2 CYP2B6 CYP2C8 CYP2C9 CYP2C19 CYP2D6 CYP3A GS-

441524 GS-704277 0 25 μmol/L  
CYP1A2 phenacetin 7-ethoxyresorufin CYP2B6 bupropion CYP2C8 CYP2C9 tolbutamide CYP2C19 S-
mephenytoin CYP2D6 CYP3A  

14 CYP1A2 CYP2B6 Bupropion CYP3A  



19 
100 mg  

CYP1A2 CYP2B6 mRNA 5.7 5.4

2 mRNA CYP1A2 CYP2B6

CYP3A4 mRNA

GS-441524 GS-704277 CYP

 

CYP1A2 CYP2B6 CYP3A4 GS-441524 GS-704277

 

 

4.5.3 CTD 4.2.2.6.2 3 4.2.2.6.14 4.2.2.6.26  

P-gp BCRP MDCK P-gp

1 μmol/L efflux 68 BCRP

1 μmol/L efflux  

OATP1B1 OATP1B3 CHO 0.5 μmol/L

OATP1B1

OATP1B3 0.5 μmol/L

 

OATP1B1 OATP1B3 HEK293 GS-441524 1.0 μmol/L

OATP1B1 OATP1B3

GS-704277 1.0 μmol/L

OATP1B1 OATP1B3  

OAT1 OAT3 OCT2 MATE1 MATE2-K HEK293

GS-441524 GS-704277 1.0 μmol/L OAT1

OAT3 OCT2 MATE1 GS-704277

MATE2-K

GS-441524 MATE2-K

MATE2-K GS-441524 MATE2-K

pyrimethamine 1.0 μmol/L  

P-gp OATP1B1 GS-704277 OATP1B1 OATP1B3

 

 

4.5.4 CTD 4.2.2.6.1 4.2.2.6.7 8 4.2.2.6.13 4.2.2.6.15  

P-gp BCRP MDCK OATP1B1 OATP1B3 CHO
15 OATP1B1 OATP1B3

IC50 2.8 2.1 μmol/L  

                                                        
15  

P-gp calcein AM BCRP pheophorbide A OATP1B1 OATP1B3 Fluo-3 
P-gp BCRP 0 40 μmol/L OATP1B1 OATP1B3 0 40 μmol/L 



20
100 mg  

BSEP MRP2 MRP4 NTCP CHO
16 BSEP MRP4 NTCP IC50

22 5.1 72 μmol/L GS-441524 100 μmol/L NCTP

24% GS-704277 100 μmol/L MRP2

NCTP 25% 44%

MATE1 MATE2-K MDCK OAT1 CHO

OAT3 OCT1 OCT2 HEK293 17 MATE1 MATE2-

K OAT1 OAT3 OCT1 OCT2 IC50 1.74 41.1

152 11.3 11.3 53.5 μmol/L GS-441524 OAT1 OAT3

OCT1 21% 27% 26% GS-704277

OAT1 OAT3 31% 38%

OATP1B1 OATP1B3 HEK293 18 GS-441524

OATP1B1 OATP1B3 50% 35%

GS-704277 OATP1B3 28%

BCRP BSEP MRP2 MRP3 19 GS-44152

GS-704277

4.R

4.R.1

In vitro 4.3.5 in vitro 4.5.3

CES1 OATP1B1 P-gp GS-704277 HINT1 OATP1B1

OATP1B3

0.6 0.8

16 GS-441524 GS-704277
BSEP MRP2 -17-β- MRP4 DHEAS NTCP

GS-441524 GS-704277 0 100 μmol/L
17 GS-441524 GS-704277

MATE1 MATE2-K OAT1 OAT3 OCT1 OCT2
MATE1 MATE2-K 0.161 150 μmol/L OAT1 OCT1 0.231 191 μmol/L OAT3 OCT2 0.160

137 μmol/L
GS-441524 MATE1 MATE2-K 0.284 162 μmol/L OAT1 OCT1 0.331 136 μmol/L OAT3 OCT2 0.345 186 μmol/L
GS-704277 MATE1 MATE2-K 0.123 88.0 μmol/L OAT1 OCT1 0.100 98.0 μmol/L OAT3 OCT2 0.137 74.3 μmol/L

18 GS-441524 GS-704277
OATP1B1 OATP1B3

GS-441524 0.39 241 μmol/L GS-704277 0.29 89.0 μmol/L
19 GS-441524 GS-704277

BCRP E3S BSEP MRP2 MRP3 -17-β-
GS-441524 GS-704277 0 200 μmol/L



21
100 mg  

GS-704277 HINT1

OATP1B1 OATP1B3

OATP1B1 OATP1B3 GS-

US-540-9013

in vitro 4.5.1

in vitro 4.5.4 DDI

GS-441524 GS-704277

CYP3A UGT1A1

OATP1B1 OATP1B3 MATE1

PBPK 20 200 mg 30 21 CYP3A

OATP1B1 OATP1B3 MATE1

PK

AUCinf 5% AUCinf 10%

10 2,000 mg 30

AUCinf 25% AUCinf 45%

UGT1A1 PK PBPK CES1

4.3.5 t1/2 1 6.2.1.1 6.2.1.3 tmax

2 UGT1A1 DDI

CO-US-540-5776

ACTT-1 GS-US-540-5773 GS-US-540-5774 UGT1A1

20 PBPK SimCYP version 18 GS-441524 GS-704277 PBPK
Full PBPK GS-441524 GS-704277 Minimal PBPK

CES1 A CYP3A 80% 10% 10% 4.3.5 CES1 A
GS-704277 GS-704277 GS-

441524 GS-441524 GS-704277 CLint GS-US-399-5505
GS-US-399-1812 CLr

GS-US-399-5505 GS-441524 GS-704277
PBPK In vitro 4.5.1 4.5.4

CYP3A OATP1B1 OATP1B3 MATE1 in vitro Ki,u 0.7 2.8 2.1 1.74 μmol/L

SimCYP
21 200 mg 2 100 mg 1 1 30

120 CES1 4.3.5
6.2.1.3 Cmax 200 mg 30



22
100 mg  

5.

12% w/v SBECD pH 3.5 0.1 SBECD

5.1

4.1.1

50 mg/kg 10 mg/kg

19

19
mg/kg mg/kg CTD

Wistar 50 50 4.2.2.2.3
10 10 4.2.2.2.1
10 10 4.2.2.2.5

5.2

2 4 20

4 10 mg/kg

3 mg/kg

3 mg/kg

1 1 4 3 mg/kg AUC0- 24 h

GS-441524 GS-704277

748 ng h/mL 301 ng h/mL

AUC0- 24 h GS-441524 2,230 ng h/mL GS-704277 461 ng h/mL 22 0.3

0.7

22 200 mg 2 5 100 mg 1 1 5
AUCtau 6.2.1.3
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100 mg  

20

mg/kg mg/kg CTD

Wistar

2
1 /

4

0a 5 20
50

5 b

NAG C
β2 KIM-1

b

c

20

50

pH

5
5

4.2.3.2.1

SBECD

KIM-1
β2

Wistar

4
1 /

0
1 3 10

10 mg/kg 2/10

3 NAG C
KIM-1

NAG β2

10 d

β2
KIM-1

3 4.2.3.2.3

a b 50 mg/kg c 20 mg/kg d

21

20 mg/kg 1/6

SBECD
23 10 mg/kg

4 10 mg/kg AUC0-24 h

1,330 ng h/mL GS-441524 GS-7042277

2,070 ng h/mL 849 ng h/mL

AUC0- 24 h 1585 ng h/mL GS-441524 2,230 ng h/mL GS-704277 461 ng h/mL 22

0.8 0.9 1.8

23 J Pharm Sci 2010; 99: 3291-301 Toxicol Pathol 2008; 36: 30-42.



24 
100 mg  

21  

  
 

 
 

 
mg/kg    

mg/kg  CTD 

 
 

 
 

2  
1 /  

4  
 

0a 1 3
10 

 

1 b  c

 
 

 10 4.2.3.2.2 
SBECD  

 
 

 
 

 
 4  

1 /  
0

1 3 10 

1
 

10 c  10 4.2.3.2.4 
SBECD

 
 

 
 

7  
1 /  
10  

 

0
5 10 20 

20 mg/kg 1/6  

PT APTT

pH

 
 

 
5

 
20  
 

 

5 4.2.3.2.5 
 

a  
b 3 mg/kg  
c  

 

5.3  

Ames

22  

245 μg/mL

 

 
22  

   
   

 CTD 

in vitro 

Ames  

TA98
TA100 TA1535
TA1537 S9 /  0 a 5 16 50 160 500 1,600 5,000 μg/plate  4.2.3.3.1.1 

WP2uvrA 

 
 

 
 

S9  
3  0 a 117 146 171 μg/mL 

 
4.2.3.3.1.2 S9  

24  0 a 41.2 58.8 84.0 μg/mL 

S9  
3  0 a 120 172 245 μg/mL equivocal 

in vivo  
 

Wistar  
 

 0 b 5 20 50 mg/kg/ 2   4.2.3.3.2.1 

a DMSO b SBECD  
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100 mg  

5.4

1

5.5

23

23

mg/kg mg/kg CTD

SD

14
7

1 /

28

1 /

0
1 3 10

10

10

10

3

10 3

3

4.2.3.5.1.1

SD

6 17
1 /

21

0
2.5 5 10
20

10 a 20

20
4.2.3.5.2.1

NZW

7 20
1 /

29

0
2.5 5 10
20

20 1/22 b

20

10

20
4.2.3.5.2.2

SD

6
20
1 /

0
1 3 10

c

F1

F2

10

F1 10
F1 10
F2 10

4.2.3.5.3.1

a
b 1/22
c F1

GS-441524 GS-7042277

24 10 GS-441524

Cmax 4.51 ng/mL



26
100 mg  

24

mg/kg
AUC0-24 h ng h/mL a

GS-441524 GS-704277 GS-441524 GS-704277
3 BLQ 493 167 0.2 0.4
20 BLQ 8,740 3,420 3.9 7.4
20 2,830 8,930 11,700 1.8 4.0 25

F1 10 BLQ 2,310 1,190 1.0 2.6
BLQ

a 200 mg 2 5 100 mg 1 1
AUC0-24 h 1,585 ng h/mL GS-441524 2,230 ng h/mL GS-704277 461 ng h/mL

5.6

2 5.2

10 mg/kg

in vitro

25

25 in vitro

CTD

Episkin 10 mg 15 4.2.3.6.1

BCOP
20% w/v 90 4 4.2.3.6.2

5.7

5.7.1

209 246 274 nm

5.7.2

26

SBECD

26

CTD

Wistar
SBECD 1 3 10 mg/mL SBECD

41
4.2.3.7.7.2

5.7.3

HμRELTox Organovo exVive3D Liver GS-441524 GS-704277

27 HμRELTox
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100 mg  

27

CTD

HμRELTox a
GS-441524 GS-704277 14

in vitro

IC50

0.12 μmol/L
0.96 μmol/L

2.1 μmol/L
4.2.3.7.3.1

Organovo
exVive3D Liver

b

14

0.3 7.5 μmol/L 1 2 c 22

GS-441524
0.3 3.0 μmol/L 24
GS-704277
0.3 3.0 μmol/L 1 2 c 22

GS-704277 GS-441524
LDH ALT 4.2.3.7.3.2

a
b 3
c DMSO

5.7.4

CTD

4.2.1.2.10 GS-441524 GS-704227 OAT

GS-704227 OAT3

GS-704227 OAT1 OAT3

5.7.5

100 mg 10%

GS-4415524 GS-704277

5.2

5.5 GS-441524

28

28 GS-441524

GS-441524 μg/plate CTD

in vitro Ames TA97a TA98 TA100 TA1535 S9 / 0 a 0.075 0.25 0.75 2.5
7.5 25 75 250

4.2.3.7.5.1
WP2uvrA

a DMSO

5.7.6
Q SAR Derek Leadscope CASE Ultra

5 4- -1- 2-

- TTC

Q SAR
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100 mg  

29

Q SAR

29

μg/plate CTD

in vitro Ames TA98 TA100 TA1535 TA1537 S9 / 0a 5 16 50 160 500 1,600
5,000 4.2.3.7.6.2

WP2uvrA
a DMSO

ICH Q3A R2 24 ICH Q3B R2 25

8             　  、　　
　　　、　　　　、　　　　　、　　　　　、　　　　、　　　　　 　　　　　

2 

30

30

mg/kg CTD
2
1 /

0 10
Remdesivir-Ia Remdesivir-Db 5 10

4.2.3.7.6.1

GS-441524

5.R

5.R.1

GS-704227

OCT3

24 14 12 16 1216001

25 15 6 24 0624001

＊情報提供時に置き換え

＊不純物3
＊不純物1 ＊不純物3 ＊不純物7

＊不純物1 ＊不純物2
＊不純物3 ＊不純物4 ＊不純物5 ＊不純物6 ＊不純物7 ＊不純物8



29 
100 mg  

7.R.2.2  

 

5.R.2  

AST ALT

7.R.2.3 in vitro

5.7.3

 

 

7.R.2.3  

 

5.R.3  

5.R.3.1  

26

 

 

 

 

5.R.3.2  

 

 

 

 

                                                        
26 Toxicol Pathol 2013; 41: 560-614 Haschek and Rousseaux’s Handbook of Toxicologic Pathology Third Edition 2013; 2599-663. 
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100 mg  

5.R.4

SBECD 

SBECD 2 

https://www.ema.europa.eu/en/documents/report/background-review-cyclodextrins-used-excipients-context- 

revision-guideline-excipients-label-package_en.pdf 2021 5 19 

6.

6.1

2 27

GS-441524 GS-704277

LC-MS/MS 28 PBMC GS-441524 GS-443902 LC-MS/MS 

GS-441524 4 nmol/L GS-443902 5 ng/mL

6.2
PPK 

in vitro 4.2 4.3 4.5 

6.2.1

6.2.1.1 CTD 5.3.3.1.2 GS-US-399-1812 20     20      

PK 77 3 225 mg 2 

75 150 mg 30 2 PK

GS-441524 GS-704277 PBMC GS-441524 

GS-443902 PK 31 32 GS-441524 GS-704277

48 6.7 9.9% 33.9 40.6% 4.3 4.8%

CLr 48.6 95.1 mL/min 115.8 188.4 mL/min 143.7 162.3 mL/min 

GS-441524 GS-704277 5 

1 3 

27

GS-US-399-1812 GS-US-399-5505 GS-US-399-4231
CO-US-540-5776 ACTT-1 GS-US-540-5773 GS-US-540-5774

GS-US-399-1812 GS-US-399-1954
28 GS-441524 GS-704277

4 ng/mL 10 ng/mL 2 ng/mL
GS-441524 2 ng/mL 10 ng/mL 2 ng/mL
GS-704277 2 ng/mL 10 ng/mL 2 ng/mL



31
100 mg  

31 GS-441524 GS-704277 PK
Cmax ng/mL tmax h AUCinf ng h/mL t1/2 h

3 mga
8 57.5 31.1 2.03 2.01, 2.04
8 GS-441524 3.2 10.9 5.00 4.00, 5.00 55.2 27.6 12.89 7.35, 14.23
8 GS-704277 3.4 21.1 2.25 2.03, 2.25 11.1 28.9 1.09 0.72, 2.07

10 mga
8 220.8 31.2 2.01 2.00, 2.03 230.0 28.4 0.66 0.54, 0.79
8 GS-441524 9.4 28.4 3.57 3.00, 5.00 264.0 26.7 22.01 19.83, 25.30
8 GS-704277 11.8 22.6 2.01 2.00, 2.03 29.5 20.9 0.87 0.85, 1.01

30 mga
8 693.9 18.6 2.02 2.00, 2.03 773.9 22.9 0.81 0.61, 0.91
8 GS-441524 34.3 30.9 4.00 3.25, 4.00 1013.8 31.1 27.33 22.68, 29.62
8 GS-704277 33.7 31.4 2.02 2.00, 2.03 86.3 32.8 1.09 0.94, 1.18

75 mga
8 1626.0 38.6 2.03 2.03, 2.05 1999.6 27.1 0.90 0.82, 1.07
8 GS-441524 85.8 23.9 4.50 3.50, 5.00 2471.8 22.7 26.88 25.44, 28.90
8 GS-704277 100.8 57.9 2.04 2.03, 2.15 270.0 49.0 1.48 1.29, 2.07

150 mga
8 2280.0 30.1 2.00 1.98, 2.04 2976.1 19.0 0.99 0.92, 1.06
8 GS-441524 152.0 23.6 4.00 3.50, 4.00 4642.5 16.2 27.38 25.94, 28.77
8 GS-704277 171.3 22.3 1.98 1.98, 2.18 459.8 19.7 1.81 1.65, 1.91

225 mga
8 4421.3 16.0 1.97 1.95, 1.98 5274.7 11.6 1.05 0.96, 1.21
8 GS-441524 256.6 30.2 3.50 3.00, 4.00 7348.6 20.7 30.59 29.46, 31.13
8 GS-704277 315.1 19.5 1.97 1.96, 1.98 807.4 19.8 1.77 1.39, 1.90

75 mga
10 1722.0 28.4 2.00 1.97, 2.05 1839.9 17.1 0.84 0.80, 0.96
10 GS-441524 77.5 21.0 3.25 2.75, 4.00 2200.1 18.4 22.94 21.67, 26.96
10 GS-704277 113.5 25.7 2.02 1.97, 2.25 294.5 27.9 1.52 1.43, 1.76

75 mgb
9 2926.7 29.2 0.50 0.50, 0.50 1254.7 19.6 1.00 0.85, 1.03
9 GS-441524 69.1 32.8 3.50 2.50, 5.00 2024.0 30.9 26.72 24.99, 26.91
9 GS-704277 155.9 43.0 0.50 0.50, 1.00 281.0 39.0 1.30 1.23, 1.44

150 mga
10 2722.0 35.0 1.99 1.97, 2.03 3261.1 22.2 1.11 0.97, 1.80
10 GS-441524 148.1 26.5 4.00 3.50, 4.00 4330.6 22.2 26.27 24.18, 28.71
10 GS-704277 233.6 28.8 1.99 1.97, 2.25 618.7 24.6 1.75 1.36, 1.85

CV% tmax t1/2 1 , 3
a 2 b 30

32 PBMC GS-441524 GS-443902 PK
AUCinf ng h/mL t1/2 h

3 mga 8

GS-441524

11.6 74.3 48.38 30.75, 101.37
10 mga 8 37.1 31.7 43.12 33.43, 52.09
30 mga 8 91.0 39.9 43.58 25.23, 54.29
75 mga 8 414.1 37.3 38.63 29.91, 41.01

150 mga 8 463.7 36.6 39.47 32.68, 43.11
225 mga 8 863.2 32.5 32.23 28.99, 42.60
75 mga 10

GS-443902
176.2 23.1 42.68 30.61, 47.41

75 mgb 9 394.3 49.9 48.79 26.61, 69.52
150 mga 10 294.7 28.3 35.95 27.27, 41.50

AUCinf CV% t1/2 1 , 3
a 2 b 30

6.2.1.2 CTD 5.3.3.1.3 GS-US-399-1954 20      20     
PK 16 150 mg 1 7 14

GS-441524 GS-704277 PBMC GS-

441524 PK 33 34 



32
100 mg  

33 150 mg
GS-441524 GS-704277 PK

Cmax ng/mL tmax h AUCb ng h/mL t1/2 h

150 mg

16 1 3168.1 24.9 1.03 1.01, 1.05 2575.5 20.1 0.92 0.80, 0.97
16 1 GS-441524 138.6 24.2 3.50 2.50, 4.00 1949.2 15.7 21.98 17.18, 26.90
16 1 GS-704277 282.4 20.7 1.05 1.03, 1.06 556.7 21.3 1.58 1.37, 1.78
15 7 3128.0 17.7 1.05 1.02, 1.07 2612.2 18.3 1.03 0.92, 1.07
15 7 GS-441524 230.8 17.9 3.00 2.00, 4.00 3619.5 15.3 28.22 22.68, 40.52
15 7 GS-704277 386.9 27.8 1.17 1.05, 1.17 773.8 28.3 1.83 1.55, 2.08
8 14 3380.0 23.5 1.05 1.05, 1.05 2858.9 20.2 1.04 0.91, 1.16
8 14 GS-441524 230.5 21.1 2.75 2.00, 3.50 3620.7 15.9 24.76 23.33, 26.37
8 14 GS-704277 525.4 23.0 1.17 1.05, 1.17 1078.8 26.3 1.80 1.60, 2.23

CV% tmax t1/2 1 , 3
b 1 AUC0-24 h 7 14 AUCtau

34 150 mg PBMC GS-441524 PK
Cmax Ctau

a

μmol/L AUCb μmol h/L t1/2 h

150 mg
16 1 5.9 29.6 98.8 21.8 c 28.49 20.59, 36.70 c

14 7 12.7 29.2 179.3 97.0 d 30.99 27.02, 32.00 e

5 14 17.3 24.1 f 395.2 57.0 32.18 23.07, 40.14 f

CV% t1/2 1 , 3
a 1 Cmax 7 14 Ctau

b 1 AUC0-24 h 7 14 AUCtau

c 15 d 10 e 5 f 4

6.2.1.3 CTD5.3.3.1.4 GS-US-399-5505 20     20      
PK 28 200 mg 1 30 

2 4 100 mg 200 mg 1 30 

2 9 100 mg GS-441524 

GS-704277 PBMC GS-443902 PK 35 36 

35 GS-441524 GS-704277 PK 

Cmax ng/mL tmax h AUCa

ng h/mL t1/2 h CLss L/h

200 mg
28

1
4377.9 23.5 0.67 0.25, 0.68 2862.5 18.6 0.90 0.80, 1.03

28 GS-441524 142.9 21.5 2.00 1.50, 4.00 2191.4 19.1
28 GS-704277 370.4 29.3 0.75 0.67, 0.75 697.5 25.9 1.27 1.14, 1.45

100 mg
26

5
10

2228.8 19.2 0.68 0.25, 0.75 1585.3 16.6 0.96 0.86, 1.08 65.1 19.8
26 GS-441524 145.0 19.3 1.51 1.50, 2.00 2229.2 18.4 27.36 25.29, 30.32
26 GS-704277 245.5 33.9 0.75 0.75, 0.78 461.5 31.4 1.23 1.15, 1.38

CV% tmax t1/2 1 , 3
a 1 AUC0-24 h 5 10 AUCtau

36 PBMC GS-443902 PK
Cmax

μmol/L tmax h AUCa μmol h/L t1/2 h C24 h μmol/L

200 mg 28 1 9.8 46.6 6.00 1.00, 12.02 157.4 32.9
100 mg 26 5 10 14.6 40.6 6.00 1.00, 12.0 240.0 25.4 43.39 38.70, 48.90 b 10.2 49.5 c

CV%
a 1 AUC0-24 h 7 14 AUCtau b 20 c 25 

6.2.1.4 CTD5.3.3.1.1 GS-US-399-4231 20          20         
PK 8 14C 150 mg 100 μCi 30 



33 
100 mg  

72 GS-441524 44.2%

M27 14.2% 10.6%

168 GS-441524 48.6% 10.3%

GS-704277 2.9% 7 6%

120 M14 11.9% 168

120 73.0% 16.7%  

 

6.R  

6.R.1  

6.R.1.1  

 

 SARS-CoV-2 10 mg/kg 2 5 mg/kg

1 1 7 29 7

3.1.4.1  

 5 mg/kg 1 1 AUC Cmax

PBMC GS-443902 C24 h 200 mg 2 100 mg

1 1 AUC Cmax PBMC GS-443902

C24 h 4.1.2 6.2.1.3  

 SARS-CoV-2 EC50 0.099 μmol/L 3.1.1.2

200 mg 2 100 mg 1 1

PBMC GS-443902 Ctau 10.2 μmol/L30 6.2.1.3 1,000  

 

200 mg 2

100 mg 1 1 CO-US-540-5776 ACTT-1

GS-US-540-5773 GS-US-540-5774  

 

 

 

7.R.4.1  

 

6.R.1.2  

3.5 kg 40 kg 40 kg

 

 

                                                        
29 2 12  
30 5 10  



34 
100 mg  

PBPK 31

GS-441524 GS-704277 Cmax AUCtau

 

3.5 kg 40 kg 1 5 mg/kg 2 2.5 mg/kg

40 kg 1 200 mg 2

100 mg 1 5 GS-441524 GS-704277

Cmax AUCtau 3 a c

GS-441524 GS-704277

Cmax AUCtau  

3.5 kg 40 kg

1 5 mg/kg 2 2.5 mg/kg 40 kg

1 200 mg 2 100 mg  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
31 PBPK PBPK SimCYP version 18  

 PBPK Full PBPK GS-441524 GS-704277
Minimal PBPK CES1 A CYP3A 80%

10% 10% 4.3.5 CES1 A GS-704277
GS-704277 GS-441524 GS-441524

GS-704277 CLint GS-US-399-5505
GS-US-399-1812 CLr

GS-US-399-5505 GS-441524 GS-704277
PBPK  

 
SimCYP Pediatric Population Model

PBPK  
 



35 
100 mg  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



36 
100 mg  

3 1 200 mg 5 mg/kg 2 5 100 mg 2.5 mg/kg 1 1
a b GS-441524 c GS-704277 PK AUCtau Cmax  

GS-US-399-5505 200 mg 2 100 mg 1 1 30
a b GS-441524 c GS-704277 PK AUCtau

Cmax  
GS-US-399-1954 150 mg 1 1 60 a

b GS-441524 c GS-704277 PK AUCtau Cmax  
PBPK a b GS-441524 c GS-704277

PK AUCtau Cmax  
a b GS-441524 c GS-704277 PK AUCtau

Cmax LOWESS  

 

PK 0

1.5 kg 18 SARS-CoV-2 /

GS-US-540-5823 32  

 

 

PBPK PK

PBPK

PK  

 PBPK GS-704277 GS-704277 GS-441524

1 2 4.3.1

 

 A GS-704277

 

 PK PBPK

 

SARS-CoV-2

0 1.5 kg 18

SARS-CoV-2 / GS-US-540-5823

 

7.R.4.2

 

                                                        
32 GS-US-540-5823  

 1 12 12 18 40 kg 200 mg
2 100 mg  

 2 4 12 2 28 18 20 kg 40 kg
3 28 18 12kg 20 kg 4 28 18 3 kg 12 kg

5 mg/kg 2 2.5 mg/kg  
 5 4 2.5 kg 14 28 37

5 mg/kg 2 2.5 mg/kg  
 6 7 6 2.5 kg 14 37 7 1.5 kg

56 37  
 8 12 40 kg 200 mg 2 100 mg  

 
 



37 
100 mg  

 

6.R.2 SARS-CoV-2  

 

SARS-CoV-2

2020 9 37

38 39

 

 
37 SARS-CoV-2  

    

 GS-US-540-9012  
1 12 SARA-CoV-2

200 mg 2 3
100 mg 1 1  

1,264  

 
38  

    

 GS-US-540-9014  
Child-Pugh 7 9 10 15

BMI
PK  

40  

 
39  

    

 GS-US-540-9015  

eGFR mL/min/1.73 m2 60 89 30 59 15 29 15
BMI

eGFR 90 mL/min/1.73 m2 PK
SBECD  

 
84  

 

ALT

5 eGFR 30 mL/min/1.73 m2

 

 

6.R.3  

QT/QTc

38 39

GS-441524  

 

QT/QTc

7.R.2.5  

 

7.  

40  

 



38 
100 mg  

40  

     
 

CO-US-540-5776
/ACTT-1  

 

SARS-CoV-2
 

1,062  
541  

521  

200 mg 2 10
100 mg 1 1  

1 1 10  

 
 

GS-US-540-5773  
 

SARS-
CoV-2

 

A  
397  

200  
197  

A  
5 200 mg 2 5 100 mg
1 1 30  
10 200 mg 2 10 100 mg
1 1 30   

 
B  

4,441  
844  

3,597  

B  
 

200 mg 2 10 100 mg 1 1 30
 

GS-US-540-5774  
 

SARS-
CoV-2

 

A  
584  

191  
193  
200  

A  
5 200 mg 2 5 100 mg
1 1 30  
10 200 mg 2 10 100 mg
1 1 30  
SOC  

 
 

B  
503  

B  
200 mg 2 10 100 mg 1 1 30

 

 

7.1 CTD 5.3.5.1.1 CO-US-540-5776 ACTT-1 2020 2 5  

18 SARS-CoV-2 400 200 33

34

10

60 41  

 
41  

 

1. SARS-CoV-2  
2. PCR SARS-CoV-2  

 72 PCR  
 72 PCR

SARS-CoV-2  
3. 1  

 X CT  
 SpO2 94%  
  
  

 

1. AST ALT 5  
2. eGFR 30 mL/min  
3.  
4. 72  

 

200 mg 2 10 100 mg

1 1 SARS-CoV-2

 

 

                                                        
33 14 7

2 5% 85% 2 354 10%
2 400  

34  



39 
100 mg  

14 7

8 42 1 3

28

1.35 5%

85% 2 400

400 50%

 

 
42 8  

  
8  
7 ECMO  
6  
5  
4 COVID-19  
3  
2  
1  

 

2020 4 27 2020 4 22

482 400 preliminary

2020 4 28 preliminary 35  

Preliminary 1,062 541 521 ITT

ITT  

28 8

42 1 3 36 95% 10.0 9.0, 11.0

14.0 12.0, 17.0

p 0.001 log-rank  

 
43 preliminary 28  

ITT  
    

 

 541 521 
 351 292 

95%  10.0 9.0, 11.0  14.0 12.0, 17.0  
95% a  1.31 1.12, 1.53  

p b  0.001 
a Cox  
b log-rank  
 

 

 

 

 

                                                        
35 preliminary N Engl J Med 2020; 383: 1813-26  
36 28 28  



40 
100 mg  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 preliminary  
ITT  

 

Preliminary 28

 

1,062 541 521 ITT ITT

1 1,048 532

516 8 42

1 3 37 24 13

14 10 4

4 4 11 6 5

1 1 5

3 2 2 1 1  

Preliminary

26

 

 

28 8

42 1 3 37 95% 10.0 9.0, 11.0

15.0 13.0, 18.0

p 0.001 log-rank  
38 8 7

28 95% 7.5

3.0, 23.0 9.0 0.0, NC39  

                                                        
37 28 28  
38  
39 not calculable 



41 
100 mg  

 

 

 

 

 

 

 

 

 

 

 

 

 
5 Kaplan-Meier  

ITT  

 

44 47 6  

 
44 28 ITT  

    

 

 541 521 
 399 352 

95%  10.0 9.0, 11.0  15.0 13.0, 18.0  
95% a  1.29 1.12, 1.49  

b  

 459 444 
 324 281 

95%  12.0 10.0, 14.0  19.0 16.0, 21.0  
95% a  1.34 1.14, 1.58  

c  

 82 77 
 75 71 

95%  5.0 4.0, 6.0  7.0 5.0, 9.0  
95% a  1.10 0.80, 1.53  

 
7 

 131 154 
 63 77 

95%  29.0 24.0,  28.0 24.0,  
95% a  0.98 0.70, 1.36  

 
6 

 95 98 
 57 61 

95%  15.0 10.0, 27.0  19.5 14.0, 26.0  
95% a  1.09 0.76, 1.57  

 
5 

 232 203 
 206 156 

95%  7.0 6.0, 8.0  9.0 7.0, 10.0  
95% a  1.45 1.18, 1.79  

 
4 

 75 63 
 73 58 

95%  5.0 4.0, 6.0  6.0 4.0, 7.0  
95% a  1.29 0.91, 1.83  

 
a Cox  
b SpO294% 24 /  
c SpO294% 24 /  

 



42 
100 mg  

45 14 ITT  
 541  521  

8 34 6  58 11  
7 83 15  115 22  
6 23 4  22 4  
5 53 10  57 11  
4 37 7  33 6  
3 14 3  8 2  
2 102 19  89 17  
1 157 29  115 22  

95% a  1.6 1.3, 1.9  
%  

13 25
10 14  

a  

 
46 28 ITT  

   
 541 521 

 59 77 
95% b  0.73 0.52, 1.02  

a Cox  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

6 Kaplan-Meier ITT  
 

47 28  
ITT  

  
4 5 6 7 

 
541  

 
521  

 
75  

 
63  

 
232  

 
203  

 
95  

 
98  

 
131  

 
154  

59 11.6  77 15.4  3 4.2  3 5.1  9 4.1  25 12.8  19 21.8  20 20.6  28 22.0  29 19.6  
0.73 0.52, 1.02  0.82 0.17, 4.07  0.30 0.14, 0.64  1.02 0.54, 1.91  1.13 0.67, 1.89  

% 95%  

 



43 
100 mg  

40 57% 305/532 63% 323/516

5% 48

2 49  

 
48 5%  

  
532  

 
516  

 305 57  323 63  
 60 11  76 15  
 49 9  62 12  

 45 8  54 10  
 42 8  53 10  

 39 7  27 5  
 38 7  34 7  

 37 7  60 12  
 34 6  34 7  

 32 6  36 7  
 28 5  33 6  

AST  18 3  33 6  
 18 3  27 5  

 13 2  30 6  
% MedDRA ver.23.0 

 
49 2  

  
532  

 
516  

 41 8  47 9  
 9 2  3 1  

AST  7 1  12 2  
 5 1  4 1  

ALT  4 1  11 2  
 4 1  6 1  

 4 1  3 1  
 3 1  3 1  

 2 1  1 1  
 2 1  1 1  

 1 1  5 1  
 1 1  2 1  

 0 2 1  
% MedDRA ver.23.0 

 

60 77 4

50  

 
50  

 
60 20 7 4

COVID-19 2 COVID-19
1  

 
77 28 6 5

4 COVID-19 3 COVID-19
2 1  

MedDRA ver.23.0 

 

131 163 51

2 3

                                                        
40 3 4 2  



44 
100 mg  

1

 

 
51  

 

131 35 10 8
7 6

5 4 3 COVID-
19 2 COVID-19

1  

 

163 58 15 14 12 11
9 7 COVID-19 5

4 3
COVID-19

2

ICU
1

 
MedDRA ver.23.0 

 

57 77 52

11 3 2 AST

ALT 1 15

AST 3 2

ALT 1 3

2 1 5 2

1 3

AST ALT 1 1

 

 
52  

 

57 14 10 8 5 AST
3 ALT 2

COVID-19 COVID-19 QT
1  

 

77 17 13 7 AST 6
4 3 ALT COVID-19

2 COVID-19

1  
MedDRA ver.23.0 

 

8 7

3

1 2

2 ALT 1

1 ALT

1



45 
100 mg  

2

1 2 2 1

 

 

7.2 CTD 5.3.5.2.1 GS-US-540-5773 2020 3 6  

12 18 40 kg 18 SARS-CoV-2

A 400 200 B 5,600

A

B 41 A

8 55 B

14

173 53  
 

53  

 

 4 PCR SARS-CoV-2  
  
 SpO2 94%  
  

 

 COVID-19  
 24 SARS-CoV-2

 
  
 V-V ECMO 5 V-A ECMO  
 ALT AST 5  
 50 mL/min 18 Cockcroft-Gault 18

Schwartz  
  
  

 

A 5 200 mg 2 5 100 mg 1

1 30 10 200 mg 2 10 100 mg

1 1 30 B

200 mg 2 10 100 mg 1 1 30

A B

 

A 1 397 5 200 10

197 FAS FAS

65 32 33 3 2 1

49 21 28 1 1 0 12 8 4

B 1 4,441 844

3,597  

 

                                                        
41 A B  



46 
100 mg  

A 7 54 13

5

10 95% 0.75 0.507, 1.115 55  

 
54 7  

  
1  
2 ECMO  
3  
4  
5 SARS-CoV-2  
6  
7  

 
55 13 7 A FAS LOCF  

 5 200  10 197  
1 16 8.0  21 10.7  
2 17 8.5  33 16.8  
3 8 4.0  10 5.1  
4 19 9.5  15 7.6  
5 12 6.0  12 6.1  
6 8 4.0  3 1.5  
7 120 60.0  103 52.3  
95% a  0.75 0.507, 1.115  

%  
a  

 

A 56 58 7  

 
56 1 A FAS  

 5 200  10 197  
4  2 1.0  9 4.6  
13  16 8.0  21 10.7  
27  23 11.5  28 14.2  

%  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

7 Kaplan-Meier A FAS  



47 
100 mg  

57 13 7  
A FAS  

  
    

5  
 

4  

10  
 

9  

5  
 

49  

10  
 

59  

5  
 

113  

10  
 

108  

5  
 

34  

10  
 

21  

13  
 

1 1 
25.0  

4 
44.4  

8 
16.3  

13 
22.0  

5 
4.4  

2 
1.9  

2 
5.9  

2 
9.5  

2 2 
50.0  

4 
44.4  

6 
12.2  

19 
32.2  

9 
8.0  

9 
8.3  0 1 

4.8  

3 0 0 7 
14.3  

6 
10.2  

1 
0.9  

3 
2.8  0 1 

4.8  

4 1 
25.0  0 7 

14.3  
5 

8.5  
9 

8.0  
10 
9.3  

2 
5.9  0 

5 0 0 1 
2.0  

2 
3.4  

11 
9.7  

7 
6.5  0 3 

14.3  

6 0 0 1 
2.0  0 5 

4.4  
2 

1.9  
2 

5.9  
1 

4.8  

7 0 1 
11.1  

19 
38.8  

14 
23.7  

73 
64.6  

75 
69.4  

28 
82.4  

13 
61.9  

%  

 
58 4 13 A FAS  

 4  
    

5  
 

25  

10  
 

41  

5  
 

40  

10  
 

35  

5  
 

68  

10  
 

62  

5  
 

37  

10  
 

22  

13  
 

 

 
10 

40.0  
7 

17.1  
4 

10.0  
5 

14.7  0 0 0 0 

 
 

10 
40.0  

23 
56.1  

7 
17.5  

9 
26.5  0 0 0 0 

 0 3 
7.3  

7 
17.5  

5 
14.7  

1 
1.5  0 0 0 

 
2 

8.0  
3 

7.3  
9 

22.5  
5 

14.7  
5 

7.7  
4 

7.1  
2 

5.9  0 

 
1 

4.0  0 2 
5.0  

1 
2.9  

5 
7.7  

6 
10.7  

5 
14.7  

5 
22.7  

 
2 

8.0  
5 

12.2  
11 

27.5  
9 

26.5  
54 

83.1  
46 

82.1  
27 

79.4  
17 

77.3  

 0 0 0 1 
2.9  

3 
4.4  

6 
10.7  

3 
8.1  0 

%  

 

A 5 71.5% 143/200 10 75.1%

148/197 2%

59  

 



48 
100 mg  

59 2% A  

 
  

5  
200  

10  
197  

5  
200  

10  
197  

 143 71.5  148 75.1  33 16.5  40 20.3  
 20 10.0  17 8.6  9 4.5  5 2.5  
 13 6.5  13 6.6  3 1.5  3 1.5  

 12 6.0  21 10.7  0 0 
ALT  10 5.0  15 7.6  4 2.0  14 7.1  

 10 5.0  12 6.1  0 0 
 10 5.0  11 5.6  2 1.0  1 0.5  

 10 5.0  9 4.6  1 0.5  0 
 9 4.5  12 6.1  0 0 

 9 4.5  10 5.1  0 0 
 9 4.5  4 2.0  0 0 

 8 4.0  15 7.6  0 0 
AST  8 4.0  13 6.6  5 2.5  11 5.6  

 8 4.0  7 3.6  0 0 
 8 4.0  3 1.5  0 0 

 8 4.0  3 1.5  1 0.5  1 0.5  
 7 3.5  8 4.1  0 0 

 7 3.5  4 2.0  0 1 0.5  
 7 3.5  4 2.0  4 2.0  0 

 6 3.0  6 3.0  5 2.5  4 2.0  
 5 2.5  9 4.6  0 0 

 5 2.5  6 3.0  0 0 
 5 2.5  5 2.5  0 0 
 5 2.5  4 2.0  0 0 

 4 2.0  16 8.1  0 0 
 4 2.0  5 2.5  0 0 

 4 2.0  3 1.5  0 0 
 4 2.0  3 1.5  1 0.5  0 

 4 2.0  3 1.5  0 0 
 4 2.0  1 0.5  0 0 

 4 2.0  0 2 1.0  0 
 4 2.0  0 0 0 
 3 1.5  6 3.0  0 0 

 3 1.5  4 2.0  0 0 
 3 1.5  4 2.0  0 0 
 2 1.0  6 3.0  0 2 1.0  

 2 1.0  5 2.5  0 0 
 2 1.0  4 2.0  0 0 

 2 1.0  4 2.0  0 0 
 2 1.0  4 2.0  0 0 
 2 1.0  4 2.0  0 0 

 1 0.5  5 2.5  0 0 
 2 1.0  4 2.0  0 0 

 1 0.5  4 2.0  0 0 
 1 0.5  4 2.0  0 2 1.0  

% MedDRA ver.22.1 

 

5 24 10 28 60

 

 



49 
100 mg  

60  

5  
24 5 3

2
1  

10  
28 6 4

3 2
1  

MedDRA ver.22.1 

 

5 21.5% 43/200 10 34.5% 68/197

61 5 3 10

4 2 1

2 5

1 10  

 
61  

5  

43 10 8 6 4
3

2
1

 

10  

68 18 10 5
4 3

2

1  
MedDRA ver.22.1 

 

5 9 10 22 62

5 5 3

1 10 9 ALT 3 AST 2

1

5 4 2

1 10 2 ALT / AST

1  

 
62  

5  9 3
1  

10  
22 5 ALT 3 AST 2

1  
MedDRA ver.22.1 

 

B 84.7% 715/844

61.7% 2219/3597 15.0% 127/844 12.1%

437/3597 5% 63

 



50 
100 mg  

63 5% B  

 

  

 
4,441  

 
 

844  

 
 

3,597  

 
4,441  

 
 

844  

 
 

3,597  
 2,934 66.1  715 84.7  2,219 61.7  564 12.7  127 15.0  437 12.1  

 370 8.3  74 8.8  296 8.2  0 0 0 
 337 7.6  121 14.3  216 6.0  4 <0.1  2 0.2  2 <0.1  

 332 7.5  155 18.4  177 4.9  19 0.4  11 1.3  8 0.2  
 315 7.1  78 9.2  237 6.6  30 0.7  5 0.6  25 0.7  

 268 6.0  78 9.2  190 5.3  3 <0.1  1 0.1  2 <0.1  
 248 5.6  28 3.3  220 6.1  69 1.6  4 0.5  65 1.8  

ALT  221 5.0  54 6.4  167 4.6  139 3.1  32 3.8  107 3.0  
 204 4.6  91 10.8  113 3.1  7 0.2  1 0.1  6 0.2  

AST  195 4.4  67 7.9  128 3.6  113 2.5  39 4.6  74 2.1  
 182 4.1  54 6.4  128 3.6  20 0.5  0 20 0.6  
 173 3.9  68 8.1  105 2.9  3 <0.1  1 0.1  2 <0.1  

 161 3.6  93 11.0  68 1.9  0 0 0 
 155 3.5  62 7.3  93 2.6  2 <0.1  0 2 <0.1  

 153 3.4  93 11.0  60 1.7  0 0 0 
 142 3.2  46 5.5  96 2.7  70 1.6  24 2.8  46 1.3  

 125 2.8  54 6.4  71 2.0  1 <0.1  0 1 <0.1  
 121 2.7  74 8.8  47 1.3  0 0 0 

 114 2.6  49 5.8  65 1.8  0 0 0 
 114 2.6  56 6.6  58 1.6  0 0 0 

 102 2.3  62 7.3  40 1.1  1 <0.1  1 0.1  0 
 90 2.0  47 5.6  43 1.2  1 <0.1  1 0.1  0 

% MedDRA ver.22.1 

 

213 422

1  

362 851

4 2

1

AST 2 ALT

1

 

16.0% 135/844 7.7%

277/3597 2

11 ALT 9 AST 7

6 4 2 1

ALT 33 16 AST 15

8 6 4 3

QT 2 1  

5 1

2

1

2 1

 



51 
100 mg  

 

7.3 CTD 5.3.5.2.2 GS-US-540-5774 2020 3 6  

12 18 40 kg 18 SARS-CoV-2

A 600 200 42) B 1,000

A

B 41 A

12 105 B

13 110

64  

 
64  

 

 4 PCR SARS-CoV-2  
 COVID-19  
 SpO2 94%  
  

 

 COVID-19  
 SARS-CoV-2

 
  
 ALT AST 5  
 50 mL/min 18 Cockcroft-Gault 18

Schwartz  
  
  

 

A 5 200 mg 2 5 100 mg 1 1

30 10 200 mg 2 10 100 mg

1 1 30 B 200 

mg 2 10 100 mg 1 1 30

A B

SOC  

A 1 5 10

1 Visit SOC 584 5 191 10

193 SOC 200 FAS FAS

51 5 12 10 17 SOC 22

8 5 2 10 2 SOC 4 1

10 1 SOC 9 5 2 10

2 SOC 5 32 5 8 10 12 SOC 12

B 1 503

 

 

A 7 65 10

SOC 95%

                                                        
42) 7 10 SOC

1.8 5% 85% 200  



52 
100 mg  

5 1.65 1.092, 2.483 10 1.31 0.880, 1.952 5

SOC 10

66  

 
65 7  

  
1  
2 ECMO  
3  
4  
5 SARS-CoV-2  
6  
7  

 
66 10 7 A FAS LOCF  

 5  
191  

10  
193  

SOC  
200  

1 0 2 1.0  4 2.0  
2 0 1 0.5  4 2.0  
3 5 2.6  0 7 3.5  
4 7 3.7  12 6.2  11 5.5  
5 38 19.9  44 22.8  46 23.0  
6 7 3.7  9 4.7  8 4.0  
7 134 70.2  125 64.8  120 60.0  

SOC
95% a  1.65 1.092, 2.483  1.31 0.880, 1.952  

 
p b  0.0174 0.1826 

%  
a  
b 5% Bonferroni

2.5%  

 

67 69 8  

 
67 7 A FAS  

  95%  p  

10  
5 /SOC  1.65 1.092, 2.483  0.0174 
10 /SOC  1.31 0.880, 1.952  0.1826 

13  
5 /SOC  1.63 1.051, 2.531  0.0293 
10 /SOC  1.61 1.040, 2.485  0.0328 

 
68 27 A FAS  

 5  
191  

10  
193  

SOC  
200  

1  2 1.0  3 1.6  4 2.0  
%  



53 
100 mg  

 
8 Kaplan-Meier FAS  

 

69 7 A FAS  
  

   

 

5  
2  

10  
1  

SOC  
2  

5  
29  

10  
23  

SOC  
36  

5  
160  

10  
169  

SOC  
162  

10
1 0 0 0 0 0 4 11.1 0 2 1.2 0
2 0 0 0 0 0 3 8.3  0 1 0.6  1 0.6  
3 2 100  0 1 50.0  0 0 2 5.6  3 1.9  0 4 2.5  
4 0 1 100  0 4 13.8  4 17.4  3 8.3  3 1.9  7 4.1  8 4.9  
5 0 0 0 5 17.2  2 8.7  4 11.1  33 20.6  42 24.9  42 25.9  
6 0 0 0 0 1 4.3  1 2.8  7 4.4  8 4.7  7 4.3  
7 0 0 1 50.0  20 69.0  16 69.6  19 52.8  114 71.3  109 64.5  100 61.7  

13
1 0 0 0 0 0 4 11.1 1 0.6 2 1.2 0
2 0 0 0 0 0 3 8.3  0 1 0.6  2 1.2  
3 2 100  0 1 50.0  0 0 1 2.8  2 1.3  0 2 1.2  
4 0 1 100  0 2 6.9  0 3 8.3  3 1.9  3 1.8  5 3.1  
5 0 0 0 3 10.3  1 4.3  3 8.3  25 15.6  30 17.8  31 19.1  
6 0 0 0 0 2 8.7  1 2.8  7 4.4  7 4.1  10 6.2  
7 0 0 1 50.0  24 82.8  20 87.0  21 58.3  122 76.3  126 74.6  112 69.1  
 27  
1 0 0 0 0 0 4 11.1  2 1.3  3 1.8  0 
2 0 0 0 0 0 2 5.6  0 1 0.6  2 1.2  
3 1 50.0  0 0 0 0 0 0 1 0.6  0 
4 1 50.0  0 0 1 3.4  0 2 5.6  2 1.3  0 3 1.9  
5 0 0 0 0 1 4.3  1 2.8  9 5.6  9 5.3  16 9.9  
6 0 0 0 1 3.4  0 0 4 2.5  4 2.4  4 2.5  
7 0 1 100  2 100  27 93.1  22 95.7  27 75.0  143 89.4  151 89.3  137 84.6  

%  

 



54 
100 mg  

A 5 51.3% 98/191 10 58.5% 113/193

SOC 46.5% 93/200 2%

70  

 
70 2% a A  

 
  

5  
191  

10  
193  

SOC  
200  

5  
191  

10  
193  

 98 51.3  113 58.5  93 46.5  36 18.8  25 13.0  
 19 9.9  18 9.3  6 3.0  13 6.8  7 3.6  
 12 6.3  10 5.2  14 7.0  3 1.6  3 1.6  

 10 5.2  13 6.7  4 2.0  0 0 
 10 5.2  10 5.2  5 2.5  4 2.1  3 1.6  
 8 4.2  5 2.6  9 4.5  1 0.5  0 

ALT  8 4.2  7 3.6  5 2.5  7 3.7  4 2.1  
 7 3.7  7 3.6  5 2.5  2 1.0  0 

 7 3.7  4 2.1  6 3.0  5 2.6  1 0.5  
 7 3.7  3 1.6  7 3.5  1 0.5  0 
 6 3.1  6 3.1  1 0.5  0 0 

 6 3.1  6 3.1  0 0 0 
AST  5 2.6  6 3.1  5 2.5  5 2.6  4 2.1  

 5 2.6  5 2.6  3 1.5  1 0.5  3 1.6  
 4 2.1  5 2.6  1 0.5  0 0 

 3 1.6  6 3.1  3 1.5  2 1.0  4 2.1  
 3 1.6  4 2.1  0 0 1 0.5  

 3 1.6  3 1.6  4 2.0  0 0 
 2 1.0  8 4.1  7 3.5  1 0.5  0 
 2 1.0  1 0.5  5 2.5  0 0 

 1 0.5  2 1.0  5 2.5  0 0 
 1 0.5  6 3.1  1 0.5  0 1 0.5  

% MedDRA ver.22.1 
a SOC  

 

5 2 1 10

3 1 SOC 4 2

1 1  

5 9

1

10 10 2 ALT

1

SOC 18 5 2

1 5 1

 

5 4 2 ALT 1 10

8 ALT 3 AST 2 ALP

1 5

2 ALT 2 1 10 ALT 2 AST

1 1 ALP 1



55 
100 mg  

5 10 ALT 1

 

 

B 56.1% 282/503 16.5% 83/503

2% 71  

 
71 2% a B  

   
 282 56.1  83 16.5  
 41 8.2  20 4.0  
 28 5.6  3 0.6  
 27 5.4  5 1.0  
 26 5.2  0 
 24 4.8  1 0.2  

 23 4.6  0 
ALT  18 3.6  17 3.4  
AST  16 3.2  14 2.8  

 16 3.2  10 2.0  
 13 2.6  2 0.4  

 13 2.6  6 1.2  
 12 2.4  0 

 12 2.4  0 
 11 2.2  0 

 11 2.2  0 
 10 2.0  1 0.2  

 10 2.0  2 0.4  
% MedDRA ver.22.1 

a SOC  

 

13

40 1  

15 ALT 2

AST

1  

4 4 AST

1 3

AST 1

 

 

7.4 2020 5 2020 11 6

 

2,000 4

2020 11 6 730 43

730 104

                                                        
43  



56 
100 mg  

626 258

368 247

54 44 4  

 

7.4.1  

626 72  

 

                                                        
44  

 



57 
100 mg  

72 626  
 %  

 

15  
15 65  

65  
 

0 
253 40.42  
334 53.35  

39 6.23  
 
 

66 15  
22 96  

  
 

454 72.52  
172 27.48  

 
 
 

 

0 
128 74.42  
44 25.58  

SARS-CoV-2 PCR  
 

 
 
 

 

569 90.89  
1 0.16 a  

0 
56 8.95  

 
 
 

 

532 84.98  
2 0.32 b  
92 14.70  

 

 
 

 

101 16.13  
480 76.68  

45 7.19  

 
 

 
7 1.12  

94 15.02  

 

ALT 5  
ALT 5  

 
 

574 91.69  
7 1.12  
1 0.16  
44 7.03  

BMI kg/m2  

18.5  
18.5 25.0  

25.0  
 

20 3.19  
199 31.79  
249 39.78  
158 25.24  

 
 

25.9 4.9 
15.6 48.3 

 
 
 

 

569 90.89  
5 0.80  
52 8.31  

 
 

 
 

 

19 3.04  
548 87.54  

59 9.42  

 
 

 
 

 
 

508 81.15  
47 7.51  
11 1.76  
60 9.58  

  
 

462 73.80  
164 26.20  

  
 

447 71.41  
179 28.59  

SARS-CoV-2  
 

 
 

243 38.82  
383 61.18  

SARS-CoV-2  
 

 
 

393 62.78  
233 37.22  

 

ECMO 
 
 

 
 

 
 

14 2.24  
113 18.05  

4 0.64  
34 5.43  

335 53.51  
52 8.31  

74 11.82  

%  

94%  
94%  

 

331 52.88  
219 34.98  
76 12.14  

 
 

92 7 
9 100 

a b  



58 
100 mg  

 

626 271

314 / 41

SARS-CoV-2 171 27.32% 49 7.83%
44 37 5.91% 26 4.15%

9 75  

626 1 5 100

15.97% 5 325 51.92% 6 10 80 12.78% 10 94 15.02%

27 4.31% 10

200 mg 28 4.47% 200 mg 568 90.73% 200 mg 2 0.32% 28

4.47 2 1 100 mg 1 0.16% 100 mg 576

92.01% 100 mg 7 1.12% 42 6.71%  

 

7.4.2  

626 66 10.54% 73

8 3

ALT 1

3 1 3 1  
 



59 
100 mg  

73 626  
SOC 

PT  

 66 10.54  
 1 0.16  
 1 0.16  

 1 0.16  
 1 0.16  
 2 0.32  

 1 0.16  
 1 0.16  

 1 0.16  
 1 0.16  
 1 0.16  

 1 0.16  
 1 0.16  
 1 0.16  
 1 0.16  

 30 4.79  
 20 3.19  

 1 0.16  
 9 1.44  

 3 0.48  
 1 0.16  

 1 0.16  
 1 0.16  

 1 0.16  
 1 0.16  
 14 2.24  

 3 0.48  
 3 0.48  
 1 0.16  

 8 1.28  
 20 3.19  

 1 0.16  
ALT  6 0.96  
AST  5 0.80  

 1 0.16  
 7 1.12  

 1 0.16  
 2 0.32  

 1 0.16  
% MedDRA/J ver.23.1 

 
45

74  

 

 

 

                                                        
45 73

 



60 
100 mg  

74 626  
   

a  4 0.64  7 1.12  
b  2 0.32  45 7.19  

Infusion Reaction c  0 3 0.48  
%  

a SMQ Acute renal failure MedDRA/J ver.23.1  
b MedDRA/J ver.23.1  
SMQ SMQ PT  

AST

SMQ
PT PT

 
c SMQ PT PT MedDRA/J ver.23.1  

 

 

7.4.3  

626 4

54 8.63% 23

10 12 1 8 7

75 2 14

131 20.93% 28 180 28.75% 156 24.92% 159

25.40% 46 14 99 15.81% 28 156 24.92%

147 23.48% 224 35.78% 76

 
 

75 7  
  

1  
2 ECMO  
3  
4  
5 COVID-19  
6  
7  

 
76 7 626  

  
576 a  

14  
575 a  

28  
407 a  

 
355 a  

1 1 0.16 b  12 1.92  23 3.67  23 3.67  
2 136 21.73  109 17.41  56 8.95  55 8.79  
3 43 6.87  24 3.83  14 2.24  11 1.76  
4 344 54.95  207 33.07  92 14.70  70 11.18  
5 50 7.99  123 19.65  65 10.38  48 7.67  
6 2 0.32  49 7.83  51 8.15  33 5.27  
7 0 51 8.15  106 16.93  115 18.37  

%  
a  
b  

                                                        
46 2 5 6 7 6 7  



61 
100 mg  

 

7.R  

7.R.1  

 

CO-US-540-5776 ACTT-1

28 95%

10.0 9.0, 11.0 15.0 13.0, 18.0

7.1

SARS-CoV-2  

WHO Therapeutics and COVID-19: living guideline 47

4 CO-US-540-5776 ACTT-1 7.1 GS-

US-540-5774 7.2 Lancet 2020; 395: 1569-78 Solidarity trial

NEJM 2021; 384: 497-511 COVID-19

SARS-CoV-2

Solidarity trial Solidarity trial

CO-US-540-5776 ACTT-1

SARS-CoV-2

 

 

in vitro

 

 

7.R.2  

7.R.2.1  

SARS-CoV-2

77  

 

                                                        
47 https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.1 2021 5 19  



62 
100 mg  

77  

 CO-US-540-5776  
ACTT-1 b  

GS-US-540-5773  
A  

GS-US-540-5774  
A  

  
532  

 
516  

5  
200  

10  
197  

5  
191  

10  
193  

SOC  
200  

 305 57  323 63  143 71.5  148 75.1  98 51.3  113 58.5  93 46.5  
 41 8  47 9  33 16.5  40 20.3  36 18.8  25 13.0   

a 3
 273 51  295 57  63 31.5  84 42.6  20 10.5  24 12.4  24 12.0  

 131 25  163 32  43 21.5  68 34.5  9 4.7  10 5.2  18 9.0  
 

 57 11  77 15  9 4.5  22 11.2  4 2.1  8 4.1   

 59 11  77 15  25 12.5  28 14.2  2 1.0  3 1.6  4 2.0  
%  

a Division of AIDS DAIDS Table for Grading the Severity of Adult and Pediatric Adverse Events, Version 2.1 July 2017. 
b 3 4 2  

 

SOC SARS-CoV-2

GS-US-540-5773

3 5 10

10 78

GS-US-540-5773 GS-US-540-5774 A

B  

 
78 7 GS-US-540-5773 A  

 5 200  10 197  
1 0 0 
2 4 2.0  9 4.6  
3 49 24.5  59 29.9  
4 113 56.5  108 54.8  
5 34 17.0  21 10.7  
6 0 0 
7 0 0 

%  
 

CO-US-540-5776 ACTT-1

GS-US-540-5773 GS-US-540-5774

 

7.R.2.2  

 

 

CO-US-540-5776 ACTT-1 GS-US-540-5773 GS-US-540-

5774

Emergency Use Authorization FACT SHEET

CO-US-540-5776 ACTT-1

GS-US-540-5773 A GS-US-540-5774 A



63 
100 mg  

48

FDA FACT SHEET

7.R.2.2 7.R.2.5  

 

7.R.2.2  

 

CO-US-540-5776 GS-US-540-5773 GS-US-540-5774
49 79

1.76% 11/626 0.64% 4  

 
79 a  

 CO-US-540-5776  
ACTT-1 b  

GS-US-540-5773  GS-US-540-5774  
 A B A B 
 

 
532  

 
516  

5  
 

200  

10  
 

197  
 

844  
 

3597  

5  
 

191  

10  
 

193  

SOC  
200  

 
 

503  

 
94 

17.7  
118 
22.9  

8 
4.0  

19 
9.6  

209 
24.8  

257 
7.1  

3 
1.6  

4 
2.1  

4 
2.0  

7 
1.4  

 
8 

1.5  
10 
1.9  0 0 14 

1.7  
12 
0.3  0 1 

0.5   0 

 
 

15 
2.8  

20 
3.9  

3 
1.5  

5 
2.5  

73 
8.6  

94 
2.6  0 0 1 

0.5  
3 

0.6  

 
29 
5.5  

37 
7.2  

1 
0.5  

7 
3.6  

87 
10.3  

103 
2.9  0 0  

1 
0.2  

 
0 0 1 

0.5  0 13 
1.5  

7 
0.2  0 0 0 0 

%  
a SMQ Acute renal failure CO-US-540-5776 MedDRA ver.23.0 MedDRA ver.22.1  
b 3 4 2  

 

GS-US-540-5773 B

2 2

1

SOC

 
50 2020 10 2 51

281 52 216 62

3

 

FDA FAERS 2020 2
53

                                                        
48 PMDA https://www.pmda.go.jp/files/000238360.pdf 2021 5 19  
49 SMQ Acute renal failure CO-US-540-5776 ACTT-1 MedDRA ver.23.0 GS-US-540-5773

GS-US-540-5774 MedDRA ver.22.1  
50 SMQ Acute renal failure MedDRA ver.23.0  
51 2  
52  
53 Multi Item Gamma Poisson Shrinker MGPS American Statistical Association 1999; 53: 177-202  



64 
100 mg  

EB05 Empirical Bayes Geometric Mean 90% 2

EMA EudraVigilance Data Analysis System EDVAS 2020 8 31
54

EMA ROR

SARS-CoV-2

 

PBRER 2020 9 1 2020 11 6

 

SARS-

CoV-2 5 29% Kidney Int 2020; 97: 829-38

Crit Care 2020; 24: 155 90% Kidney Int 2020; 

98: 209–18

 

 

 

FACT SHEET

100 mg

2 5 5

SARS-CoV-2

FDA Emergency Use Authorization FACT SHEET

FACT SHEET55 56 EMA 57

 

 

7.R.2.3  

 

GS-US-399-5505

200 mg 2 5 100 mg 1 1 5

                                                        
54 Reporting Odds Ratio ROR EMA Screening for adverse reactions in 

EudraVigilance.December 2016.  
55 FACT SHEET https://www.fda.gov/media/137566/download 2021 5 19  
56 https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/214787Orig1s000lbl.pdf 2021 5 19  
57 EMA https://www.ema.europa.eu/en/documents/product-information/veklury-epar-product-information_en.pdf 2021

5 19  



65 
100 mg  

58 1 AST 11.1% 1/9 200 mg

2 10 100 mg 1 1 10 1

2 ALT 45.0% 9/20 10 ALT 4

1 AST 25

 

CO-US-540-5776 GS-US-540-5773 GS-US-540-5774
59 80

7.51% 47/626 0.32% 2/626  

 
80 a  

 CO-US-540-5776
ACTT-1 b  

GS-US-540-5773  GS-US-540-5774  
 A B A B 
 

 
532  

 
516  

5  
 

200  

10  
 

197  

 
 

844  

 
 

3,597  

5  
 

191  

10  
 

193  

SOC  
200  

 
 

503  

 
71 

13.3  
80 

15.5  
27 

13.5  
37 

18.8  
174 
20.6  

410 
11.4  

15 
7.9  

20 
10.4  

11 
5.5  

51 
10.1  

 
29 
5.5  

32 
6.2  

16 
8.0  

26 
13.2  

88 
10.4  

215 
6.0  

9 
4.7  

12 
6.2   

39 
7.8  

 
 

0 1 
0.2  

4 
2.0  

5 
2.5  

13 
1.5  

17 
0.5  0 1 

0.5  0 0 

 

10 
1.9  

12 
2.3  

5 
2.5  

9 
4.6  

40 
4.7  

96 
2.7  

1 
0.5  

6 
3.1   

6 
1.2  

 
0 0 0 0 1 

0.1  
1 
0.1  0 0 0 0 

%  
a SMQ Acute and non-infectious liver events CO-US-540-5776 MedDRA ver.23.0 MedDRA ver.22.1  
b 3 4 2  

 

 

 

 

3 AST

ALT

100 mg 2 5 5

SOC

 
                                                        
58  

 1 2 3 4 
AST 1.25 2.50  2.50 5.00  5.00 10.00  10.00  
ALT 1.25 2.50  2.50 5.00  5.00 10.00  10.00  

 
59 SMQ Acute and non-infectious liver events CO-US-540-5776 MedDRA ver.23.0 MedDRA ver.22.1  



66 
100 mg  

 

7.R.2.4  

 
60 192 61 2020 5 31

FDA 18 CO-US-540-

5776 ACTT-1 2

1 19

 

 

 

 

7.R.2.5  

 
62 81  

 
81 62  

 CO-US-540-5776  
ACTT-1 a  

GS-US-540-5773  GS-US-540-5774  
 A B A B 
 

 
532  

 
516  

5  
 

200  

10  
 

197  

 
 

844  

 
 

3597  

5  
 

191  

10  
 

193  

SOC  
200  

 
 

503  

 
67 

12.6  
64 

12.4  
19 
9.5  

27 
13.7  

301 
35.7  

522 
14.5  

11 
5.8  

12 
6.2  

13 
6.5  

32 
6.4  

 0 0 1 
0.5  

2 
1.0  

6 
0.7  

16 
0.4  

2 
1.0  0  

6 
1.2  

 
 

39 
7.3  

42 
8.1  

11 
5.6  

5 
2.5  

85 
10.1  

183 
5.1  

1 
0.5  

2 
1.0  

2 
1.0  

5 
1.0  

 
4 

0.8  
6 

1.2  0 1 
0.5  

4 
0.5  

7 
0.2  

1 
0.5  

1 
0.5   

2 
0.4  

 
17 
3.2  

15 
2.9  

3 
1.5  

5 
2.5  

33 
3.9  

81 
2.3  0 1 

0.5  
2 
1  

2 
0.4  

%  
a 3 4 2  

 
                                                        
60 SMQ Hypersensitivity PT MedDRA ver.23.0  

Allergic reaction to excipient Anaphylactic reaction Anaphylactic shock Anaphylactic transfusion reaction Anaphylactoid reaction
Anaphylactoid shock Angioedema Blood pressure decreased Blood pressure diastolic decreased Blood pressure diastolic increased Blood 
pressure increased Blood pressure systolic decreased Blood pressure systolic increased Bronchial obstruction Bronchospasm Circulatory 
collapse Circumoral swelling Flushing Hypertension Hypotension Infusion related hypersensitivity reaction Infusion related reaction
Kounis syndrome Laryngeal oedema Laryngospasm Laryngotracheal oedema Oropharyngeal swelling Periorbital swelling Pharyngeal 
swelling Post procedural fever Reaction to excipient Shock Shock symptom Stridor Swelling of eyelid Therapeutic product cross-reactivity
Throat tightness Tracheal oedema Type I hypersensitivity Urticari Vasodilatation 

61  
62 HLGT Cardiac Arrhythmias Decreased and nonspecific blood pressure disorders and shock PT MedDRA 

ver.23.0  
Andersen-Tawil syndrome Arrhythmogenic right ventricular dysplasia Cardiac telemetry abnormal ECG P wave inverted Electrocardiogram 
abnormal Electrocardiogram ambulatory abnormal Electrocardiogram change Electrocardiogram delta waves abnormal Electrocardiogram P 
wave abnormal Electrocardiogram PR prolongation Electrocardiogram PR shortened Electrocardiogram QRS complex prolonged
Electrocardiogram QT prolonged Electrocardiogram repolarisation abnormality Electrocardiogram RR interval prolonged Electrocardiogram 
U wave inversion Electrocardiogram U wave present Electrocardiogram U-wave abnormality Heart rate abnormal Heart rate decreased
Heart rate increased Heart rate irregular Loss of consciousness Palpitations Respiratory sinus arrhythmia magnitude abnormal Respiratory 
sinus arrhythmia magnitude decreased Respiratory sinus arrhythmia magnitude increased Retrograde p-waves Syncope Ventricular dyssynchrony
Acute left ventricular failure Blood pressure ambulatory decreased Blood pressure decreased Blood pressure diastolic decreased Blood pressure 
orthostatic decreased Blood pressure systolic decreased Mean arterial pressure decreased Pulse absent 



67 
100 mg  

GS-US-540-5773 B

1 GS-US-540-5774 A 5

1 GS-US-540-5774 B 1

SOC

 
62 63 2020 8 31

248 64

219 26 3 2

1 3 2 SARS-CoV-2

1 SARS-CoV-2

 

FDA FAERS 2020 2
65

EB05 Empirical Bayes Geometric Mean 90%

2 EMA EudraVigilance Data Analysis System EDVAS 2020 8 31
66

EMA

ROR

SARS-CoV-2
67

 

PBRER 2020 9 1 2020 11 6

 

EMA

2021 5 12

PBRER 2020 11 7 2021 5 6

QT/QTc 2020  

 

 

QT/QTc

 

                                                        
63  
64  
65 Multi Item Gamma Poisson Shrinker MGPS American Statistical Association 1999; 53: 177-202  
66 Reporting Odds Ratio ROR EMA Screening for adverse reactions in 

EudraVigilance.December 2016.  
67 JACC Case Rep 2020; 2: 1271-4 JACC Clin Electrophysiol 2020; 6: 1193-204 Cardiovasc Res 2020; 116: 1666-87 ESC Guidance for the 

Diagnosis and Management ofCV Disease during the COVID-19 Pandemic. Available at:https://www.escardio.org/Education/COVID-19-and-
Cardiology/ESC-COVID-19-Guidance. Last Updated: 10 June. 2020  



68 
100 mg  

 

7.R.3  

 

SARS-CoV-2

SARS-CoV-2

 

CO-US-540-5776

ACTT-1 X CT SpO2 94%

SARS-CoV-2

10 GS-US-540-5774

82 SARS-CoV-2

SARS-CoV-2  

 
82  

CO-US-540-5776 ACTT-1  

 

1  
 X CT  
 SpO2 94%  
  
  

GS-US-540-5774  

 
 COVID-19  
 SpO2 94%  
  

   

 

7.R.4  

7.R.4.1  

 

SARS-CoV-2

200 mg 2 10 100 mg 1 1

200 mg 2 100 mg 1 1 10

 

5 10

 

CO-US-540-5776 ACTT-1 10

7.1  

GS-US-540-5773 GS-US-540-5774 5

7.2 7.3 GS-US-540-5774

10 10 SOC

5 10



69 
100 mg  

5 6

10 11  

GS-US-540-5773 4 13

ECMO 13

5 40.0% 10/25 10 17.1% 7/41

7.2 58  

 

 

200 mg

2 100 mg 1 1 10

5 10

 

CO-US-540-5776 ACTT-1 7 ECMO

29.0

28.0 7.1 44

ECMO 10

48  

 

7.R.4.2  

 

SARS-CoV-2

PBPK 6.R.1  

GS-US-540-5773 GS-US-540-5774

40 kg 12 18 GS-US-540-5773 B 12 GS-US-

540-5774 A 1 GS-US-540-5774 B 4

83 GS-US-540-5773 B

1

1

GS-US-540-5774 A GS-US-540-5774 B

 

 



70
100 mg  

83 GS-US-540-5773 GS-US-540-5774 40 kg 12
18

GS-US-540-5773
B 12

12 15 2

1
15 18 10 ALT AST

2

D

1
GS-US-540-5774

A 1
12 15 1 1

GS-US-540-5774
B 4

15 18 4 ALT AST
1

68 3.5 kg 40 kg 18

32 40 kg 18 45 84

4

84 18

3.5 kg
40 kg

32

13
1

19
2

ALT AST

1

40 kg

45

25
ALT 3 AST 1

20
AST 2 ALT

1

PBRER 2020 9 1 2020 11 6

SARS-CoV-2

5.R.4

/

GS-US-540-5823

68 CTD 5.3.5.4.1 Interim2 Summary Report 20           



71
100 mg  

7.R.5

85

86

85

Infusion Reaction

86

SARS-CoV-2

GS-JP-540-9009

GS-US-540-5774

GS-US-540-5773

GS-US-540-5774

GS-US-540-5773

.

6.

4. 5. 6.



i 
100 mg

ALP Alkaline phosphatase
ALT Alanin aminotransferase
AST Aspartate aminotransferase
ATP Adenosine triphosphate

AUC Area under the concentration versus 
time curve

AUCtau
Area under the concentration versus 
time curve during dosing interval

AUC0-24 h
Area under the concentration versus 
time curve up to 24 hours

24

BCRP Breast cancer resistance protein
BMI Body mass index
BSEP Bile salt export pump
CC50 50% cytotoxic concentration 50%
CES Carboxylesterase
CL Clearance

Cmax
maximum observed concentration of 
drug

COVID-19 Coronavirus disease 2019
COX-1 Cytochrome oxidase subunit 1 -1
CQA Critical quality attribute
CV Coefficient of variation
CYP Cytochrome P450 P450
ddC Dideoxycytidine
DDI

30 7
23 0723 4

DMSO Dimethylsulfoxide
DNA Deoxyribonucleic acid
EC50 Half-maximal effective concentration 50%
EC90 90% effective concentration 90%

ECMO Extracorporeal membrane 
oxygenation

Efflux Basal-to-apical versus apical-to-basal 
ratio

eGFR Estimated glomerular filtration rate
EMA European Medicines Agency
FAS Full analysis set
FDA Food and Drug Administration
γ-GTP γ-Glutamyl transpeptidase γ-
GLP Good Laboratory Practice

HepG2 Human hepatocellular carcinoma cell 
line

hERG Human ether-a-go-go-related gene ether-a-go-go

HINT1 Histidine triad nucleotide binding 
protein 1



ii
100 mg  

HPLC High performance liquid 
chromatography

IC50 50% inhibitory concentration 50%

ICH

International council for 
harmonisation of technical 
requirements for pharmaceuticals for 
human use

LC-MS/MS
High performance liquid 
chromatography coupled to tandem 
mass spectrometry

LOCF Last observation carried forward
MATE Multidrug and toxin extrusion

MedDRA Medical dictionary for regulatory 
activities ICH

MedDRA/J Medical Dictionary for Regulatory 
Activities Japanese version ICH

MHV Murine hepatitis virus
MOI Multiplicity of infection
MRP2 Multidrug resistance protein 2 2

NMR Nuclear magnetic resonance 
spectrum

NOEL No observed effect level

NTCP Na/Taurocholate co-transporting 
polypeptide

NZW New zealand white
OAT Organic anion transporter

OATP Organic anion transporting 
polypeptide

OCT Organic cation transporter
PBMC Peripheral blood mononuclear cell

PC-3 Human metastatic prostate carcinoma 
cells

PFU Plaque-forming units
P-gp P-glycoprotein P
PK Pharmacokinetics
Pol Polymerase
PPK Population pharmacokinetics
QbD Quality by design
QTc QT interval corrected for heart rate QT
RdRp RNA-dependent RNA polymerase RNA RNA
RNA Ribonucleic acid 
SARS Severe acute respiratory syndrome

SARS-CoV-2 Severe acute respiratory syndrome
coronavirus 2

SBECD Sulfobutylether-β-cyclodextrin
sodium

β-

SMQ Standardised MedDRA queries
SOC System organ class
SpO2 Saturation of percutaneous oxygen 

TCID50
50% Median Tissue Culture 
Infectious Dose 50%

TTC Threshold of toxicological concern



iii
100 mg  

t1/2 Elimination half life

tmax
Time of observed maximal 
concentration

UGT Uridine diphosphate
glucuronosyltransferase

WHO World Health Organization

100 mg


