
 

審議結果報告書 

 

平 成 2 8 年 ９ 月 1 4 日 

医薬・生活衛生局医薬品審査管理課 

 

 

［販 売 名］ エレルサ錠50 mg 

［一 般 名］ エルバスビル 

［申 請 者 名］ MSD株式会社 

［申 請 年 月 日］ 平成 28 年 3 月 11 日 

 

［審 議 結 果］ 

平成 28 年９月９日に開催された医薬品第二部会において、本品目を承認して

差し支えないとされ、薬事・食品衛生審議会薬事分科会に報告することとされ

た。 

本品目の再審査期間は８年、原体及び製剤は毒薬、劇薬、生物由来製品及び

特定生物由来製品のいずれにも該当しないとされた。 

 

［承認条件］ 

医薬品リスク管理計画を策定の上、適切に実施すること。 
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(1aR,5S,8S,10R,22aR)-N-{(1R,2S)-1-[( ) ]-2-

}-5-(1,1- )-14- -3,6- -

1,1a,3,4,5,6,9,10,18,19,20,21,22,22a- -8H-7,10-

[18,19][1,10,3,6] [11,12-b] -8-

 
 

(1aR,5S,8S,10R,22aR)-N-{(1R,2S)-1-[(Cyclopropylsulfonyl)carbamoyl]-

2-ethenylcyclopropyl}-5-(1,1-dimethylethyl)-14-methoxy-3,6-dioxo-

1,1a,3,4,5,6,9,10,18,19,20,21,22,22a-tetradecahydro-8H-

7,10-methanocyclopropa[18,19][1,10,3,6]dioxadiazacyclononadecino[11,12-b]quinoxaline-

8-carboxamide monohydrate 

 

  

 

C49H55N9O7 

882.02 

 

 

N,N'-([(6S)-6- -6H- [1,2-c][1,3] -3,10- ] {1H-
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Dimethyl N,N‘-([(6S)-6-phenyl-6H-indolo[1,2-c][1,3]benzoxazine-3,10-

diyl]bis{1H-imidazole-5,2-diyl-(2S)-pyrrolidine-2,1-diyl[(2S)-3-methyl-1-oxobutane-1,2-
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ALP Alkaline phosphatase  
ALT Alanine aminotransferase  
AST Aspartate aminotransferase  
AUC Area under the plasma concentration versus 

time curve 
 

AUCinf Area under the plasma concentration versus 
time curve extrapolated to infinite time  

AUC0-t Area under the plasma concentration versus 
time curve from 0 to t hours 

0 t
 

AUC0-24 Area under the plasma concentration versus 
time curve from 0 to 24 hours 

0 24
 

BA Bioavailability  
BCRP Breast cancer resistance protein  
BID bis in die 1 2  
BMI Body mass index  
BSEP Bile salt export pump  
Cmax Maximum plasma concentration  
Ct Plasma concentration at t hours postdose t  
Ctrough Trough concentration  
CL Clearance  
CL/F Apparent clearance  
CYP Cytochrome P450 P450 
CV Coefficient of variation  
DAA Direct acting antivirals  
EBR Elbasvir  
EC50 50% effective concentration 50%  
efflux  Basal-to-apical versus apical-to-basal ratio 

 
eGFR Estimated glomerular filtration rate  
FAS Full analysis set  
GZR Grazoprevir  
HCV Hepatitis C virus C  
HIV Human immunodeficiency virus  
HPLC High performance liquid chromatography  
ICH Q1E

 
 

15 6 3
0603004  

IC50 50% inhibitory concentration 50%  
IFN Interferon  
ka Primary absorption rate constant  
MRP Multidrug resistance-associated protein  
OAT Organic anion transporter  
OATP Organic anion transporting polypeptide  
OCT Organic cation transporter  
PBPK Physiologically-based pharmacokinetic(s)  
PEG Polyethylene glycol  
PegIFN Pegylated interferon  
P-gp P-glycoprotein P  



 3 

   
PK Pharmacokinetics  
PPK Population pharmacokinetics  
QD quaque die 1 1  
RBV Ribavirine  
SVR12 Sustained viral response 12 12 HCV RNA

 
tmax Time to maximum plasma concentration  
t1/2 Estimate of the terminal elimination half-life  
UGT Uridine diphosphate glucuronosyltransferase  
Vd Volume of distribution  
Vd/F Apparent volume of distribution  
Vd,ss Volume of distribution at steady state  
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1.

HCV Merck Sharp & 

DohmeCorp., a subsidiary of Merck & Co., Inc. HCV HCV NS3/4A

NS5A HCV

HCV 1 7000 150 200

70% genotype 1 C 5 ,

; 2016 C genotype 1

NS3/4A

NS5A NS5B

NS5A

NS3/4A NS5A

CYP3A

C C genotype 1

/

Merck Sharp & DohmeCorp., a subsidiary of Merck & Co., Inc.

102.3 mg 100 mg 50 mg

28 6

4

2.

2.1 GZR

2.1.1

6

Form 

1H- 13C-

NMR X 7

2.1.2
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2.1.3

HPLC HPLC

HPLC

2.1.4

1

1

3 25 60% RH / 24
3 40 75% RH 6

ICH Q1E

2.2 GZR

2.2.1

1 51.15 mg 50 mg

D-

2.2.2

2.2.3

HPLC HPLC

HPLC HPLC

2.2.4

2
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2

3 25 60% RH
PTP

18
3 40 75% RH 6

ICH Q1E PTP

30

2.3 EBR

2.3.1

pH

1- 2-

1H- 13C-

NMR X 5

2.3.2

2.3.3

HPLC

HPLC

2.3.4

3

3

3
5 /

/

24

25 60% RH 12

2 8
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2.4 EBR

2.4.1

1 50mg

E

2.4.2

2.4.3

HPLC HPLC

HPLC HPLC HPLC

2.4.4

4

4
a

3

25 60% RH

PTP

24

3 12

3

40 75% RH
6

3 6

a

ICH Q1E PTP

36

2.R

GZR EBR
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3.  

GZR EBR

GZR  

 

3.1 GZR  

3.1.1 NS3/4A CTD 4.2.1.1-6  

genotype NS3/4A GZR 5

 
 

5 genotype NS3/4A GZR  
genotype IC50 nmol/L  

1a 0.007 
1b 0.004 
2a 0.067 
2b 0.135 
3a 0.690 
4a 0.062 
5a 0.067 
6a 0.034 

a  1,495 
a  

 

3.1.2 in vitro CTD 4.2.1.1-3 4.2.1.1-5  

HCV Science 1999; 285: 110-3 PCR HCV RNA

genotype GZR 6

 
 

6 genotype GZR  
genotype  EC50 nmol/L  EC90 nmol/L  

1a H77  0.4 0.9 
1b Con1  0.5 1.1 

1b Con1 40%  1.1 3.1 
2a JFH1  2.3 7.1 

2b NS3/4A AY232740 a b  3.7 7.8 
3a NS3/4A GLA c b  7.6 20.5 

4a NS3/4A GU814266 a b  0.3 0.8 
5a NS3/4A AF064490 a b  1.5 4.5 

6a NS3/4A JN180455.1 a d  0.9 2.3 
 

a NS3/4A GenBank  
b genotype 2a JFH1 genotype NS3/4A  
c GenBank NS3 GU045445.1 NS4A GU945457.1  
d genotype 1b Con1 genotype 6a NS3/4A  

 

HeLa genotype 1b Con1 Huh-7 GZR

50% 70.4 68.9 μmol/L  

 

3.1.3  

3.1.3.1 CTD 4.2.1.1-2  

genotype 1b Con1 GZR 6 30 nmol/L 15

7  
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7 genotype 1b Con1  
nmol/L   
6 F43S 1 A156T 1 A156S 2 D168A/G/V 3 A156V + D168V 1 A156S + D168A 1  

30 F43S 1 F43F/S 2 A156T 1 A156T/S/A 1 Q41H + A156V 1  
 

genotype 1a H77 GZR 0 10 nmol/L 10

8  
 

8 genotype 1a H77  
nmol/L  a  
0 Q41R 10  

2.5 Q41R 50 D168E 35  
5 A39V 100 Q41R 90 D168V 90  

10 I48A 40 D168A 30 D168G 30 D168V 40  
a

%  
 

3.1.3.2 GZR CTD 4.2.1.1-5  

in vitro GZR EBR NS3/4A

100 mg  7 150 mg  

5 genotype 1a H77 1b Con1 GZR

HCV PCR HCV RNA

9 10  
 

9 genotype 1a GZR  
NS3  EC50 nmol/L   a  EC90 nmol/L   a  

H77  0.4 1.0 0.9 1.0 
V36A 0.5 1.5 1.1 1.2 
V36I 0.4 1.0 0.7 0.8 
V36L 0.5 1.4 1.2 1.3 
V36M 0.3 1.0 0.9 0.9 
A39V 0.1 0.3 0.3 0.3 
Q41R 0.8 2.2 1.9 2.1 
F43L 0.7 1.9 2.9 3.1 
T54A 0.3 0.7 0.5 0.6 
T54S 0.3 0.9 1.0 1.1 
V55A 0.5 1.4 0.9 0.9 
V55I 0.2 0.6 0.6 0.6 
Y56H 5.7 16.1 42.6 46.0 
Q80K 0.3 0.9 1.0 1.1 
Q80R 0.4 1.1 1.7 1.8 
V107I 0.2 0.7 0.7 0.7 
P146S 0.8 2.4 1.1 1.2 
R155K 1.3 3.7 2.8 3.0 
R155T 3.4 9.7 7.1 7.7 
A156G 1.7 4.8 4.1 4.4 
A156L  918 b  2,295  1,820 b  2,022 
A156S 0.9 2.5 2.3 2.5 
V158I  0.1 b  0.3  0.4 b  0.4 
D168A 28.6 80.7 105.8 114.2 
D168E 4.9 13.9 11.6 12.5 
D168F 8.4 21.0 30 33.3 
D168G 9.6 27.2 46.4 50.1 
D168H 4.9 12.3 18 20.0 
D168I 14.3 40.5 68.5 74.0 
D168K 75.1 212.2 280.7 303.1 
D168L 4.3 10.8 18 20.0 
D168N 0.9 2.5 2.7 2.9 
D168S 0.7 2.3 6.4 7.6 
D168T 34.7 97.9 85.9 92.7 
D168V 10.5 29.7 54.5 58.8 
D168Y 6.9 21 24 27 
I170T 0.7 2.0 1.8 2.0 
I170V  0.1 b  0.3  0.4 b  0.4 
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NS3  EC50 nmol/L   a  EC90 nmol/L   a  
V36L + Q80K 0.5 1.4 2.6 2.8 

V36L + Q80K + R155S 14.2 40.1 62.2 67.1 
V36M + R155K 3.5 9.9 10.1 10.9 
V36M + A156T 151 481.0 480 573.0 
T54S + R155K 2.0 5.7 5.4 5.8 
Y56H + D168N 19.3 61.4 53.2 63.3 
R155K + D168N 2.7 7.6 7.5 8.1 
R155T + D168N 4. 11.7 10.6 11.4 

V36M + V107I + R155K 3.8 10.6 8.0 8.6 
WT (Huh 7.5) 0.14 1.0 0.4 1.0 

Y56H + D168A 655 4,679 2,160 b  5,400 
Y56H + A156T + D168N  2,420 b  17,000 > 5,000 > 12,500 

A156T + D168N  1,250 b  8,929  2,870 b  7,175 
NS3 Q41R + NS5A M28K c  0.5 1.5 2.4 2.9 
NS3 Q41R + NS5A M28T c  0.5 1.6 1.3 1.6 

 
a EC50 EC50 b 1 c NS3 41 NS5A 28

 
 

10 genotype 1b GZR  
NS3  EC50 nmol/L   a  EC90 nmol/L   a  

Con1  0.5 1.0 1.0 1.0 
V36A 1.0 2.0 2.2 2.4 
V36I 0.2 0.4 0.6 0.6 
V36L 0.5 0.9 1.6 1.7 
V36M 0.9 1.7 1.8 2.0 
Q41L 0.1 0.2 0.3 0.3 
Q41R 1.1 2.2 2.2 2.3 
F43S 1.3 2.6 4.7 5.0 
T54A 0.6 1.2 1.6 1.7 
T54C 0.8 1.6 1.6 1.7 
T54G 0.8 1.7 2.1 2.2 
T54S 0.6 1.2 2.0 2.1 
V55A 0.7 1.4 1.4 1.5 
V55I 0.7 1.5 1.8 2.0 
Y56F 0.7 1.5 2.0 2.2 
Y56H 6.3 12.6 18.0 19.4 
Q80L 1.1 2.1 2.8 3.0 
Q80R 0.9 1.9 2.3 2.5 
Q86R 0.1 0.2 0.3 0.3 
V107I 0.5 1.0 1.1 1.2 
S122A 0.4 0.8 1.1 1.0 
S122G 0.3 0.5 1.0 1.0 
S122R 0.3 0.5 1.5 1.4 
R155E 1.4 2.7 3.8 4.1 
R155G 14.2 28.3 29.6 32.0 
R155K 1.1 2.2 2.4 2.6 
R155N 0.9 1.9 2.3 2.5 
R155Q 1.2 2.4 2.9 3.2 
R155S 1.7 3.4 5.6 6.0 
R155T 6.7 13.3 24.7 26.6 
R155W 13.4 26.7 36.1 38.9 
A156G 0.7 1.4 1.4 1.5 
A156S 1.1 2.1 3.4 3.7 
A156T 140.1 279.5 365.3 394.5 
A156V 187.7 374.6 578.4 624.6 
D168A 6.8 13.6 21.1 22.8 
D168E 1.6 3.2 6.1 6.6 
D168F 38.0 75.9 102.6 110.8 
D168G 5.7 11.3 18.8 20.2 
D168H 25.6 51.0 78.2 84.4 
D168I 6.6 13.2 37.2 40.1 
D168K 60.6 120.9 247.0 266.7 
D168L 7.6 15.1 36.3 39.2 
D168N 0.4 0.7 1.6 1.8 
D168S 2.0 4.1 7.2 6.9 
D168T 13.0 26.0 31.2 33.7 
D168V 7.2 14.4 25.8 27.8 
D168Y 4.2 8.4 13.4 14.5 
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NS3  EC50 nmol/L   a  EC90 nmol/L   a  
V170A 0.7 1.4 2.4 2.6 
V170I 0.4 0.9 1.5 1.7 
V170T 0.5 0.9 1.3 1.4 

Y56H + D168A 303 758 847 941 
Q80R + D168E 17.1 34.2 74.0 79.9 

R155W + A156G  1,540 b  3,080 > 2,000 >2,000 
R155W + A156G + D168N  278 b  555.0  902 b  974.0 

T54S + Q80L + V170I 0.5 0.9 1.9 1.9 
A156G + D168N 9.0 18.2 42.5 41.2 

a EC50 EC50 b 1  
 

3.1.3.3 CTD 4.2.1.1-5  

GZR EBR NS3/4A NS5A

NS3 NS5A 100 mg  7 60 mg

 10 genotype 1a H77S 1b Con1

GZR NS3/4A HCV

PCR HCV RNA 11

NS5A L31/M/V Y93H genotype 1b Con1

GZR 1 0.6

0.8 1.0 4.0 0.2 1.6 1.1 2.0  
 

11 NS3 GZR NS3/4A  

genotype 
 

GZR    
EC50

nmol/L  a  
EC50

nmol/L  a  
EC50

nmol/L  a  
EC50

nmol/L  a  
1a 

H77S  
0.19 1.0 264 1.0 1.5 1.0 1.4 1.0 

V36A 0.3 1.5 373 1.7 2.7 1.9 3.5 2.4 
T54S 0.3 1.5 1,330 5.0 4.9 3.4 12.1 8.5 
V55I 0.1 0.7 235 0.9 2.2 1.5 2.9 2.0 
Y56H 3.3 17.7 219.5 0.8 25.1 17.2 16.8 11.8 
Q80K 0.43 2.3 154 0.6 14 9.7 8.7 6.1 
S122R 0.3 1.8 141 0.5 114 77.9 26.4 18.6 
R155K 0.5 2.6 92 0.3 19 13.0 20.0 14.1 
A156S 0.4 2.2 221 0.8 0.07 0.1 0.5 0.3 
D168A 26 138.8 15 0.1 82 56.4 25.8 18.1 
D168E 4.8 25.4 141 0.5 19 13.2 24.0 16.8 
D168N 1.5 8.0 102 0.4 4.5 3.1 8.2 5.7 
D168Y 19 103.8 79 0.3 1,658 1,134 128.9 90.6 
I170T 0.5 2.5 515 2.0 10.9 7.5 4.2 2.9 

1b 
Con1  

0.3 1.0 131 1.0 0.3 1.0 0.4 1.0 

V36A 0.7 2.2 70 0.5 0.3 1.0 0.8 2.2 
T54S 0.4 1.2 65 0.5 0.1 0.5 0.6 1.7 
V55A 0.5 1.6 153 1.2 0.2 0.9 0.5 1.3 
Y56H 15.3 48.1 86 0.7 16 60 2.8 7.9 
Q80R 0.2 0.6 60 0.5 2.5 9 0.7 2.1 
A156T > 100 > 333 69 0.5 37 139 3.8 10.8 
D168A 37.9 119.3 26 0.2 2,033 7,646 87 243.5 
D168E 4.3 13.4 50 0.4 23 85 3.1 8.6 
D168N 0.4 1.4 44 0.3 3.2 12 2.0 5.5 
D168V 15 46.4 51 0.4 8,280 31,148 113 315.7 
V170A 0.4 1.3 68 0.5 0.06 0.2 0.7 1.8 

a EC50 EC50 
 

3.1.4 GZR EBR CTD 4.2.1.1-7  

genotype 1a PCR GZR

0 5 nmol/L EBR 0 6 pmol/L 12
                                                        
1  EC50 EC50 
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12 GZR EBR  
  Synergy volume a   b  

GZR + EBR 
4.42  
0.5  

0.66  
95%  
a Antimicrob Agents Chemother 1993; 37: 540-5 MacSynergy 3

 
b Synergy volume 2 2 5 5 9

9 90  
 

genotype 1a GZR EBR

13  
 

13 GZR EBR genotype 1a  
 EBR EC90  

 0 1 3 10 30 

GZR EC90

 

0 100 a   b  293 0.15  181 0.090  144 0.072  
1  b  435 0.22  179 0.090  82 0.040  39 0.020  
3 1,000 0.50  255 0.12  83 0.042  9 0.0045  1 0.0020  

10 120 0.060  38 0.019  9 0.0045  1 0.00050  0 
% GZR EC90 1.5 nmol/L EBR EC90 6 pmol/L 

a 100% b  
 

3.1.5 in vivo CTD 4.2.1.1-4  

genotype 1a R155K 1b GZR 

1 mg/kg 1 2 7 HCV RNA PCR

genotype 1a 1a R155K 1b GZR

HCV RNA 6 log 4 log 6 log IU/mL GZR HCV RNA

2.5 log 3 log 1.5 log IU/mL  
 

3.2 GZR  

3.2.1 CTD 4.2.1.2-1 4.2.1.2-4  

GZR IC50 100 μmol/L

14  
 

14 GZR  
 IC50 μmol/L  a  

-1 1.47 367,500 
-12 6.89 1,722,500 

5-  2.84 710,000 
1 31 7,750,000 
4 81.4 20,350,000 
5 94.4 23,600,000 
6 22 5,500,000 

MAPK3 ERK1  45.7 11,425,000 
A 55.6 13,900,000 

hERG  3.33 682,500 
FP  6.49 1,622,500 

a GZR IC50 genotype 1b NS3/4A GZR IC50 
 

3.2.2 HIV-1 HBV CTD 4.2.1.2-3 4.2.1.2-5  

MT4-GFP HIV-1 GZR GZR
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EC50 8,400

0.79 nmol/L  

HepG HBV GZR PCR

GZR IC50 10,000 36.9 nmol/L

 

 

3.2.3 HIV GZR CTD 4.2.1.2-6  

MT4-GFP HIV-1 GZR 0 500 nmol/L HIV

GZR GZR

HIV EC50  

genotype 1a H77 PCR

GZR HIV

0.3 3 μmol/L 2.2

20 μmol/L 1 10 μmol/L HIV GZR EC50

 

 

3.3 GZR CTD 4.2.1.3-2 4.2.3.2-4 4.2.3.2-6 CTD 4.2.1.3-4  

GZR 15  
 

15  

     
  

 

 
1 6  FOB  0 25 50 1,000 mg/kg   

 
1 6  FOB  0 50 200 200 × 2 6

mg/kg   

 

 
3 4  

hERG  2.5 7.9 27 96 μmol/L in vitro IC50 25 μmol/L 

 
3   

1 2 2 mg/kg 3
   

 
1 2   0 5 20 600 mg/kg  

5 mg/kg  
20 mg/kg 42% QT

7%  
600 mg/kg 30% QT

9% PR 9%  

  
1 2   0 5 20 600 mg/kg   

 

GZR

 

GZR 50 mg/kg

Cmax 27.8 μmol/L CTD 4.2.3.2.5 MK-5172-058

HCV GZR 100 mg Cmax 0.617 μmol/L 6.2.6.1 45

FOB GZR 1,000 mg/kg

hERG GZR IC50 25 μmol/L GZR

98% HCV GZR 100 mg
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GZR Cmax 0.00617 μmol/L 3,000 HCV

GZR 100 mg Cmax 170 2 GZR 600 mg/kg QT

GZR  

 

3.4 EBR  

3.4.1 in vitro CTD 4.2.1.1-9  
EBR NS5A

EBR NS5A  

HCV PCR HCV RNA genotype

EBR 16  
 

16 genotype EBR  
genotype  EC50 nmol/L  EC90 nmol/L  

1a H77  0.004 0.006 
1a H77 40%  0.040 0.082 

1b Con1  0.003 0.006 
2a JFH1  0.003 0.019 

2b AB030907 a b  3.4 11 
3a NC009824 a c  0.030 0.12 
4a DQ418782 a c  0.003 0.016 

5a SA13_AF064490 a b  0.001 0.002 
6 DQ278892 a b  0.009 0.017 

 
a GenBank  
b genotype 2a JFH1 genotype NS5A  
c genotype 1b Con1 genotype NS5A  

 

genotype 1a 1b 1a 5 1b 4

EBR EC50 3 0.003 0.009 0.003

0.01 nmol/L  

 

3.4.2  

3.4.2.1 CTD 4.2.1.1-9  

genotype 1a H77 1b Con1 EBR EC90 1 1,000

17  
 

                                                        
2  1 CTD 4.2.3.2.9 GZR 600 mg/kg Cmax 105 μmol/L  
3  2 3  
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17 genotype 1a 1b  
genotype 

  EBRa  b  
 EC50

 b

nmol/L  
 EC90

 b

nmol/L  
EC90 

 c   

1a H77  

1,000 4 135 526 90,000 Q30D Q30D + Y93N 
100 56 5 15 3,000 Y93N 
10 204 2 11 2,000  
1   d  < 2 < 2 < 300  
0  0.008 0.015 < 3  

1b Con1  

1,000 3 27 120 20,000 Y93H L31F + Y93H + V121I 
100 5  e   e   e   e  
10 38 0.6 12 2,000 Y93H V121I Y93H + V121I 
1 122 0.2 1 200 Y93H 
0  0.008 0.011 < 3  

 
a genotype 1a H77 1b Con1 EBR EC90  
b 1  
c EBR EC90 genotype 1a H77 1b Con1 EBR EC90 
d  
e  

 

3.4.2.2 EBR CTD 4.2.1.1-9  

in vitro GZR EBR NS5A NS5A

60 mg  10  2

genotype 1a H77 1b Con1 EBR HCV

PCR HCV RNA

18  

genotype 1a H77

HCV NS5A 31

93 EBR L31V

Y93H EC50 0.007 272 nmol/L

1/38,857  
 

18 genotype 1a 1b EBR  
genotype 

  EC50 nmol/L   a  EC90 nmol/L  a  

1a H77  

H77  0.004 1 0.006 1 
M28V 0.008 2 0.013 2.2 
Q30D 3.7 925 8 1,333 
Q30E 0.1 25 0.15 25 
Q30H 0.03 7.5 0.2 33.3 
Q30K 0.006 1.5 0.059 9.8 
Q30R 0.5 125 2.5 417 
L31F 0.08 20 0.6 100 
L31M 0.002 0.5 0.009 1.5 
L31V 0.5 125 1.0 167 
Y93C 0.2 50 1.1 183 
Y93H 2.4 600 28 4,667 
Y93N 8 2,000 18 3,000 

Q30D + Y93N 180 45,000 371 61,833 

1b Con1  

Con1  0.003 1 0.006 1 
L28M 0.006 2 0.02 3.3 
L28V 0.004 1.3 0.01 1.7 
R30Q 0.009 3 0.02 3.3 
L31F 0.05 16.7 0.2 33.3 
L31V 0.01 3.3 0.07 11.7 
Q62E 0.007 2.3 0.012 2 

L31V + Q62E 0.01 3.3 0.03 5 
Y93C 0.005 1.7 0.01 1.7 
Y93H 0.05 16.7 0.4 66.7 

Q62E + Y93H 0.04 13.3 0.2 33.3 
a EC50 EC50 
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3.4.2.3  

3.4.2.3.1 NS3 NS5B EBR CTD 4.2.1.1-10  

GZR EBR NS3/4A NS5B

NS3 NS5B 100 mg  7

 2 genotype 1a H77 1b Con1

EBR HCV PCR

HCV RNA 19  
 

19 NS3 NS5B EBR  
genotype 

   EC50 nmol/L  

1a H77  

NS3/4A  

 0.001 
T54S 0.0005 
Q80K 0.0007 
R155K 0.0004 

V36M + R155K 0.0009 
D168V 0.0011 

NS5B  
C316Y 0.0009 
M414I 0.001 
M423T 0.0006 

1b Con1  
NS3/4A  

 0.0007 
A156T 0.0015 
A156V 0.0015 
D168Y 0.0009 

NS5B  S282T 0.0003 
NS5B  P495L 0.0022 

 
 

3.4.2.3.2 NS3 NS5A EBR NS5A CTD 

4.2.1.1-8 4.2.1.1-9  

GZR EBR NS3/4A NS5A

NS3 NS5A 100 mg  7

 2 genotype 1a H77 1b Con1 EBR

HCV PCR HCV RNA

20 NS3 56 156 168

genotype 1b Con1 EBR 1

0.3 1.0 0.8 2.5 1.0 2.0  
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20 NS5A EBR NS5A  

genotype  
EBR   

EC50

nmol/L  
a  

EC50

nmol/L  
a  

EC50

nmol/L  
a  

 1a b  

H77  0.013 1.0 0.068 1.0 0.12 1.0 
M28A 0.49 38.7 17.4 257.1 40.3 330.3 
M28T 0.21 16.9 2.0 30.2 210.5 1,723.8 
M28V 0.019 1.5 0.04 0.6 6.7 55.0 
Q30E 0.52 41.1 65.0 962.2 41.0 335.8 
Q30H 0.05 3.6 6.9 101.9 1.0 7.9 
Q30K 0.47 37.3 32.3 478.1 21.3 178 
Q30L 0.006 0.5 0.7 10.3  0.1 c   0.8 c  
Q30R 0.23 18.2 9.5 140.6 80.5 659.2 
L31M 0.12 9.4 10.1 149.5 0.3 2.1 
L31V 0.82 65.4 18.7 276.3 5.9 48.0 
H58D 0.07 5.8 25.7 379.9 15.1 123.7 
H58P 0.012 1.0 0.1 1.4 0.12 1.0 
Y93C 0.19 14.9 18.0 266.4 76.0 622.4 
Y93N 6.8 538.9 342.3 5,067.4 1,421 11,637.0 
Y93H 3.3 258.8 98.0 1,450.7 1,138.0 9,319.4 

1b 

Con1  0.001 1.0 0.0004 1.0 0.001 1.0 
L31I 0.0011 1.1 0.052 130 0.003 3 

L31M 0.007 7.0 0.03 75 0.006 6 
L31V 0.013 13 0.95 2,375 0.71 710 

 
a EC50 EC50 b c 1  

 

3.5 EBR  

3.5.1 CTD 4.2.1.2-2 4.2.1.2-4  

EBR IC50 10 μmol/L

21  
 

21 EBR  
 IC50 μmol/L  

5- 5-HT2A 3.91 
 4.17 

ETA 7.8 
A 1.65 
C 0.877 

MAPK3 ERK1  2.02 
 

 

Huh7 HepG2 HEK293T Hep3B MT4 EBR

50% 25 μmol/L  

 

3.5.2 HIV-1 HBV CTD 4.2.1.2-3 4.2.1.2-5  

MT4-GFP HIV-1 EBR EBR

EC50 8,400

0.79 nmol/L  

HepG2 HBV EBR PCR

EBR IC50 10,000 36.9 nmol/L

 

 

3.5.3 HIV EBR CTD 4.2.1.2-6  

MT4-GFP HIV-1 EBR 0 500 nmol/L HIV
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EBR EBR

HIV EC50  

genotype 1a H77 PCR

EBR HIV

0.3 3 μmol/L 2.2

20 μmol/L 1 10 μmol/L HIV EBR EC50

 

 

3.6 EBR CTD 4.2.1.3-10 4.2.1.3-13 4.2.3.2-13  

EBR 22  
 

22  

   
   

  

 Wistar  
1 6  FOB  0 100 300 1,000 mg/kg

1 2    

 

 
4  

hERG  0 10 μmol/L in vitro 10 μmol/L 5.2%  

SD  
5   

0 10 40 mg/kg 3
   

 
1 4   0 0.5 2 50 mg/kg   

  
1 2   0 2 25 50 mg/kg   

 

EBR

 

7 EBR 750 mg/kg 7 Cmax 1.14 μmol/L CTD 

4.2.3.2-12 MK-5172-058 HCV EBR 50 mg

Cmax 0.177 μmol/L 6.2.6.2 6.4 FOB

EBR 1,000 mg/kg  

hERG EBR 10 μmol/L

EBR 99% HCV EBR 

50 mg EBR Cmax 0.00177 μmol/L 5,500

14 CTD 4.2.3.2-17 EBR 25 mg/kg

Cmax 0.59 μmol/L HCV EBR 50 mg Cmax 3.3

EBR 50 mg/kg

EBR

 

 

3.R  

3.R.1 GZR EBR  

HCV GZR EBR

GZR/EBR HCV
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C C

GZR/EBR  

 

3.R.2 GZR EBR  

HCV genotype 1a 1b GZR EBR

 

GZR NS3 4 GZR/EBR

GZR 1/5 genotype 1a 56

156 168 genotype 1b 56 156 genotype 1b 156

GZR NS3/4A

genotype 1a 1b

NS3/4A

150 mg  5   4 NS3/4A

genotype 1b

Q80R S122A/G/R R155Q GZR 3.1.3.3  

EBR NS5A 5 GZR/EBR

EBR 1/5 genotype 1a

28 30 31 93 genotype 1b 31 93 EBR

NS5A

60 mg  10  

 4 in vitro
EBR L31I

EBR 3.4.2.3  
 

 

GZR/EBR in vitro 3.1.3

3.4.2

GZR NS3 56 156 168 EBR NS5A 30 31 93

in vitro
NS3/4A NS5A

in vitro NS3 NS5A GZR EBR

HCV 3.1.3.3 3.4.2.3

GZR/EBR in 
vitro GZR 56 168 EBR 30 93 31 93

GZR/EBR
                                                        
4  MK-5172-035 MK-5172-047 MK-5172-048 MK-5172-052 MK-5172-060 MK-

5172-061 MK-5172-068  
5  MK-5172-035 MK-5172-047 MK-5172-048 MK-5172-052 MK-5172-060 MK-

5172-061 MK-5172-068  
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GZR/EBR

 

 

4.  

GZR EBR

PK GZR EBR

/  GZR 1 12.7 nmol/L 12.7 nmol/L

12.7 nmol/L 6.5 102 nmol/L EBR 1 22.7 nmol/L 2.27 nmol/L

22.7 nmol/L 5 227 nmol/L GZR EBR

 GZR 453 ng eq./g EBR 99 ng eq./g

PK GZR  

 
4.1 GZR  

4.1.1 CTD 4.2.2.2-1 4.2.2.3-1  

3 GZR PK

23 GZR Cmax AUCinf

5 mg/kg 25 mg/kg 25 mg/kg 100 mg/kg

1 mg/kg 5 mg/kg 5 30 mg/kg

AUC AUC 5 25

100 mg/kg 242 13 9 1 5 mg/kg 36 8

 
 

23 GZR PK  

   
mg/kg   

Cmax 
μmol/L  

tmax 
h  

AUCinf 
μmol h/L  

CL 
mL/min/kg  

Vd 
L/kg  

t1/2 

h  

 
 a  

5 3 0.3 ± 0.1 4.0 ± 0.0 0.7 ± 0.3    
25 3 12.3 ± 6.1 4.0 ± 2.0 61.0 ± 44.8    
100 3 40.2 ± 9.4 8.0 ± 0.0 258 ± 78.5    

 b  2 3   2.3 ± 1.6 27.8 ± 21.9 3.1 ± 2.6 1.4 ± 0.6 

 
 a  

1 3 0.1 ± 0.1 4.7 ± 1.2  0.4 ± 0.3c     
5 3 7.1 ± 4.1 2.0 ± 0.0 41.3 ± 31.8    

10 3 10.3 ± 11.6 2.3 ± 1.5 66.9 ± 82.7    
20 3 25.6 ± 15.2 2.7± 1.2 237 ± 139    
30 3 42.5 ± 33.4 2.7± 1.2 486 ± 420    

 b  0.5 3   2.2 ± 0.9 5.2 ± 1.7 0.7 ± 0.1 3.0 ± 0.8 
 ± a PEG400 b PEG200 c AUC0-t 

 

4.1.2 CTD 4.2.3.2-2 4.2.3.2-10 CTD 4.2.3.2-5 4.2.3.5.2-6 4.2.3.7.7-3  

GZR PK 24

 

Cmax AUC0-24

20 mg/kg/ 100 mg/kg/ 100

500 mg/kg/  

Cmax AUC0-24 1 50 mg/kg/ 1,000 mg/kg/

14 50 mg/kg/
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Cmax AUC0-24  

Cmax AUC0-24 12

5 mg/kg/ 15 mg/kg/ 15 mg/kg/

300 mg/kg/  
 

24 GZR PK  

  
mg/kg/    

 
Cmax μmol/L  tmax h  AUC0-24 μmol h/L  

      

 a  

20 2 3/  13  1.47 1.56 0.50 0.50 6.91 9.02 
100 3/  13  38.5 51.6 1.0 0.50 455 448 
200 2 3/  13  50.9 67.4 1.0 8.0 683 957 
500 2 3/  13  108 150 2.0 2.0 1,390 1,550 

 b  
50 6 1   13.8 ± 1.60  3.0 ± 0.45  101 ± 11.1 

3 14   11.4 ± 5.37  3.3 ± 0.67  70.0 ± 32.8 

 1,000/300 c  
6 1   7.08 ± 1.88  1.7 ± 0.49  36.5 ± 9.05 
3 14   24.4 ± 6.24  1.0 ± 0.0  140 ± 56.6 

 d  
200 

 BID e  3 
1   88 ± 38  9 ± 1  902 ± 601 
8   92 ± 19  7 ± 1  902 ± 672 

 f  

5 7 
1   11.1 ± 1.12 g  10.9 ± 1.13  1.3 ± 0.21 g  2.1 ± 0.34  78.3 ± 16.8 g  83.7 ± 10.7 

12  10.6 ± 0.917 11.2 ± 1.36 1.7 ± 0.18 1.6 ± 0.20 68.9 ± 8.17 69.8 ± 9.45 

15 4 
1  35.0 ± 2.90 44.6 ± 2.63 2.5 ± 0.50 1.8 ± 0.25 352 ± 19.7 472 ± 14.3 

12  26.7 ± 9.34 42.1 ± 6.81 2.6 ± 0.85 2.5 ± 0.50 303 ± 103 431 ± 80.0 

 300/100 h  
4 

1  142 ± 58.0 138 ± 15.1 6.0 ± 1.2 7.0 ± 1.0 2,470 ± 1,170 2,550 ± 376 
12  126 ± 6.11 200 ± 92.8 5.3 ± 1.3 5.3 ± 1.3 1,900 ± 142 3,340 ± 1,610 

3 26  133 ± 42.8 150 ± 38.9 4.0 ± 0.0 5.3 ± 1.3 2,170 ± 893 2,420 ± 771 
 i  10 1 7  0.23 0.15 2.0 2.0 0.70 0.61 

 ± a 50% w/w GZR 50% w/w
0.5% w/v /0.02% w/v 5 mM

b PEG400 c 10 1,000 mg/kg/ 11 300 mg/kg/ d PEG400
e 4 f g 6 h 78 300 mg/kg/ 79 100 mg/kg/

i PEG400  
 

4.1.3 GZR EBR CTD 4.2.3.7.7-2  

1 3 GZR 5 mg/kg/ EBR 25 mg/kg/

PK 25 GZR EBR Cmax AUC0-24

 
 

25 GZR EBR PK  

   
 

Cmax μmol/L  tmax h  AUC0-24 μmol h/L  
      

GZR 

 
3 1 1  6.79 6.14 ± 1.10 2.0 2.7 ± 0.67 34.4 40.4 ± 9.21 

3 5  4.80 ± 0.287 7.54 ± 3.18 2.0 ± 0.0 2.3 ± 0.88 25.2 ± 2.43 35.4 ± 12.2 

EBR  3 
1  5.42 ± 2.02 5.82 ± 3.66 5.3 ± 1.3 5.3 ± 1.3 53.3 ± 16.4 63.4 ± 36.8 
5  6.10 ± 2.07 7.14 ± 3.43 4.7 ± 1.8 2.7 ± 0.67 49.3 ± 2.24 71.1 ± 32.7 

EBR 

 3 
1  0.563 ± 0.0556 0.886 ± 0.356 3.3 ± 0.67 5.3 ± 1.3 7.19 ± 2.76 13.9 ± 4.61 
5  0.522 ± 0.0553 1.36 ± 0.133 2.7 ± 0.67 3.3 ± 0.67 4.48 ± 1.15 14.7 ± 3.67 

GZR  3 
1  0.606 ± 0.0659 0.742 ± 0.205 3.3 ± 0.67 5.3 ± 1.3 8.65 ± 0.407 10.7 ± 3.40 
5  0.471 ± 0.0349 0.890 ± 0.289 3.0 ± 1.0 3.3 ± 0.67 5.66 ± 0.566 9.87 ± 3.27 

 ± GZR PEG400 EBR 10% w/w 80  
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4.2 GZR  

4.2.1 CTD 4.2.2.3-2  

1 / GZR 14C 50 mg/kg

8 24
6 207 μg eq./g 8

18%

 

 

4.2.2. CTD 4.2.2.2-2 4.2.2.3-6 4.2.2.6-1  

GZR 0.1 10 μmol/L

1.6 1.4 0.9 1.2% GZR 1 10 μmol/L

40 mg/mL 2.7 2.5% α1-

1 mg/mL 11 17%  

GZR 0.1 10 μmol/L GZR /

0.60 0.62 0.46 0.49 0.63 0.69  

 

4.2.3 CTD 4.2.2.3-4 4.2.2.3-5  

6 7 7 8 4 / GZR 15

14 0.0138 0.894 0.0128

0.0706  

 

4.3 GZR  

4.3.1  

4.3.2 4.3.3 GZR 1  

                                                        
6  168  
7  6 20 GZR 200 mg/kg BID 1 6 20 1 2 8

24  
8  7 20 GZR 100 mg/kg QD 20 0.5 2 24
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1 GZR  

 

4.3.2 in vitro CTD 4.2.2.2-2 4.2.2.4-2 4.2.2.4-3 4.2.2.4-5 4.2.2.6-1 4.2.2.6-6 9  

GZR

M1a M3 M4a M4b M5 M7a M8 M9

M3 M4a M4b M10

M10 M11a/b M10 M11a/b

 

CYP CYP1A2 2C9 2C19 2D6 3A4 GZR

M1a M3 M4a M4b M7 CYP2D6

CYP2C CYP3A4 M4a

M4b CYP2D6 M3 CYP3A4 M1a M3 M4a M4b

M7 CYP CYP3A4
                                                        
9  M1a M3 M4a/b M5 M7a M9 M14 M8

M10 M11a/b M4a/b  

 

GZR 
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M4a M4b Michaelis-Menten Km 3.23 3.50 μmol/L Vmax

0.21 0.18 pmol/min/pmol P450  

6.2.1.1.2.2 GZR CYP3A

GZR  

 

4.3.3 in vivo CTD 4.2.2.2-2 4.2.2.4-1 4.2.2.4-4 9  

3 GZR 3H 5 mg/kg

M3 M4a M4b M5

59.3 6.2 1.7 2.7 2.9% M1a M3 M4a M4b M5 M7a

M8 M9 11.6 2.2 5.1 1.3 2.4 2.7 0.8 1.0 0.5%

3 GZR 3H 20 mg/kg

 

3 GZR 3H 200 mg/kg M1a

M3 M4a/b M5 M7a M9 60.2 2.0 2.6 8.2 2.6 2.0 1.4%

M3 M4a/b M7a  

3 GZR 14C 0.5 mg/kg 14C

1 mg/kg GZR

M3 M4a/b M7a

37.1 6.3 29.1 10.4%

M10 17.9 7.4% M3 M4a/b

M7a 9.4 1.5 7.1 1.9%  

GZR 14C 200 mg MK-5172-007

M4a/b M7a M10 M11a/b M14

6.2.1.1.2.2  
 

4.4 GZR  

4.4.1 CTD 4.2.2.2-2 4.2.2.4-1 4.2.2.4-4  

3 GZR 3H 200 mg/kg 72

1.4 77.3% 3

GZR 3H 5 mg/kg 3 GZR 14C

0.5 mg/kg 14C 1.0 mg/kg 72

0.4 72.8 28.1%

0.5 22.0 74.3% 3.4 26.3 27.8%  

 

4.4.2 CTD 4.2.2.3-5  

6 14 3 5 / GZR 25 mg/kg QD 100 mg/kg QD

200 mg/kg BID 14 2 8

100 mg/kg QD 31.7 4.66 μmol/L 200 mg/kg BID 17.8 40.0 μmol/L

25 mg/kg QD 2 1.70 μmol/L 14

2 8 / 100 mg/kg QD
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0.84 0.55 200 mg/kg BID 0.87 0.68 25 mg/kg QD 2

/ 0.54  

 

4.5 GZR  

4.5.1 CTD 4.2.2.6-1 4.2.2.6-4 4.2.2.6-7 4.2.2.6-8 4.2.2.6-14  

CYP CYP1A2 2B6 2C8 2C9 2C19 2D6 3A UGT1A1

1 2 A GZR

CYP2B6 2C8 3A UGT1A1 IC50 CYP2B6 66 μmol/L CYP2C8 6.1 μmol/L

CYP3A 100 μmol/L 73 μmol/L10 UGT1A1 54 μmol/L CYP

1 2 A IC50 

100 μmol/L CYP2C8 3A MK-5172-

058 GZR Cmax 0.617 μmol/L 6.2.6.1 1.2%

4.2.2 CYP3A

HCV 11 522 μmol/L GZR CYP3A

 

CYP CYP1A2 2B6 3A GZR

CYP

20%  
 

4.5.2 CTD 4.2.2.6-1 4.2.2.6-2 4.2.2.6-15  

LLC-PK1 P-gp LLC-PK1 GZR 3H

1 μmol/L LLC-PK1 18.9×10-6 cm/s

LLC-PK1 P-gp LLC-PK1 efflux

1.1 101.8 29.9 OATP1B1 1B3 oatp1b2 MDCK

GZR 3H MDCK

OATP1B1 1B3 HEK293 GZR

Km 0.43 0.18 μmol/L Vmax 14.3

11.5 pmol/min/10-6 cells BCRP MDCK

BCRP GZR MDCK

BCRP GZR P-gp

OATP1B1 1B3 oatp1b2  

 

4.5.3 CTD 4.2.2.6-1 4.2.2.6-3 4.2.2.6-5 4.2.2.6-9 4.2.2.6-29  

P-gp BCRP OATP1B1 OATP1B3 BSEP MRP2 MRP3 MRP4 OAT1 OAT3 OCT2

GZR BCRP OATP1B1 OATP1B3 BSEP MRP2 MRP3 MRP4 OAT1

IC50 12.5 0.7 1.1 0.15 2.5 3.8 1.0 15 μmol/L P-gp OAT3

OCT2 IC50 50 μmol/L MK-5172-058

                                                        
10  CYP3A  
11  μmol/L mg ×1,000/ g/mol /0.25 L  
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GZR Cmax 0.617 μmol/L 6.2.6.1 1.2% 4.2.2

100 mg Cmax 0.006 μmol/L

0.1 μmol/L 12 GZR P-gp OATP1B1 OATP1B3 MRP2

MRP3 MRP4 OAT1 OAT3 OCT2 BSEP

BCRP 100 mg Cmax 0.006 μmol/L

0.1 μmol/L

522 μmol/L 4.5.1 BCRP  

 

4.6 EBR  

4.6.1 CTD 4.2.2.2-3 4.2.2.2-4  

EBR 14C

PK 26 EBR 30 mg/kg

AUC AUC 193 0.26

 
 

26 EBR PK  

   
mg/kg   

Cmax 
μmol/L  

tmax 
h  

AUCinf 
μmol h/L  

CL 
mL/min/kg  

Vd 
L/kg  

t1/2 

h  

 
 a  

30 3 0.4 ± 0.3 3.3 ± 1.2 2.3 ± 1.0    
300 2 0.4, 0.8 4.0, 6.0 5.9, 9.6    

 b  5 3   4.3 ± 1.6 24 ± 8 5.0 ± 1.1 4.2 ± 1.5 
  c  100 3 0.3 ± 0.1 1.3 ± 0.6 1.7 ± 0.5    

 
 d  2 3 0.29 ± 0.02 3.3 ± 1.2 1.7 ± 0.3    
 e  1 3   2.4 ± 0.8 8.4 ± 2.3 3.0 ± 0.8 7.7 ± 2.3 

  e  1 3   3.6 ± 0.2 5.2 ± 0.3 2.7 ± 0.4 16 ± 4 
 ± a 30% EBR 0.4%

pH4 b 3% /97% -β-
40% c EBR 14C 10% 80 d 10%

80/90% PEG400 e 20% -β-  
 

4.6.2 CTD 4.2.3.2-11 4.2.3.2-15 4.2.3.2-19 4.2.3.5.2-17  

EBR PK 27

 

Cmax AUC0-24 10 mg/kg/ 50 mg/kg/

50 1,000 mg/kg/

50 mg/kg/ Cmax AUC0-24

EBR  

Cmax AUC0-24 50 mg/kg/ AUC0-24

50 1,000 mg/kg/

EBR 300 mg/kg/ AUC0-24 4.6.1

 

Cmax 30 1,000 mg/kg/ AUC0-24 30

1,000 mg/kg/  

Cmax AUC0-24 5 mg/kg/

                                                        
12  Cmax+ min-1 μmol BA/ L/min  

0.01 1.62 L/min  
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25 mg/kg/ 25 mg/kg/ 1,000 mg/kg/

1,000 mg/kg/ Cmax AUC0-24 1

Cmax AUC0-24

 
 

27 EBR PK  

  
mg/kg/    

 
Cmax μmol/L  tmax h  AUC0-24 μmol h/L  
      

 

10 3/  4  0.59 0.44 1.0 1.0 3.47 2.33 
50 3/  4  3.59 3.23 2.0 1.0 21.1 13.6 
300 3/  4  7.36 6.76 4.0 2.0 76.0 68.3 

1,000 3/  4  11.0 9.62 4.0 2.0 182 120 

 
50 3 4/  13  0.58 0.42 2.0 2.0 5.96 2.75 
300 2 4/  13  0.92 0.97 4.0 4.0 11.5 8.64 

1,000 3 4/  13  1.37 1.10 8.0 4.0 19.5 15.1 

a  
30 4 9   0.33 ± 0.084  1.8 ± 0.75  1.27 ± 0.0649 
100 4 9   0.52 ± 0.14  1.5 ± 0.29  4.16 ± 1.57 

1,000 4 9   1.93 ± 0.50  8.8 ± 5.3  39.4 ± 9.20 

 

5 4 
1  0.10 ± 0.0099 0.14 ± 0.044 2.5 ± 0.50 2.5 ± 0.50 0.89 ± 0.092 0.97 ± 0.41 

26  0.084 ± 0.022 0.080 ± 0.0076 2.1 ± 0.72 1.0 ± 0.0 0.91 ± 0.30 0.88 ± 0.11 

25 4 
1  0.33 ± 0.040 0.74 ± 0.17 3.0 ± 0.58 2.8 ± 0.75 3.91 ± 0.50 5.78 ± 0.69 

26  0.31 ± 0.048 0.64 ± 0.11 2.0 ± 0.0 1.5 ± 0.29 3.78 ± 0.50 4.45 ± 0.81 

1,000 4 
1  1.41 ± 0.32 2.08 ± 0.52 15 ± 5.3 20 ± 4.0 23.6 ± 3.45 31.6 ± 4.88 

26  1.11 ± 0.25 1.50 ± 0.28 7.8 ± 5.5 8.5 ± 5.2 15.6 ± 6.24 17.6 ± 2.04 
 ± 10% w/w 80 a 7 15

 
 

4.7 EBR  

4.7.1 CTD 4.2.2.3-7  

1 / EBR 14C 30 mg/kg

2 168
13

10.0 9.74 6.45 μg eq./g 6

10

28

1.20 μg eq./g EBR

5.12.2 EBR  

 

4.7.2 CTD 4.2.2.2-4 4.2.2.3-8 4.2.2.6-17  

EBR 1 10 μmol/L

1.2% 0.1% EBR 1

10 μmol/L 40 mg/mL 0.5% 14  

EBR 0.1 10 μmol/L EBR

/ 0.61 0.62 0.91 0.95 0.55 0.58 0.61 0.64  

 

                                                        
13  168  
14  α1- 1 mg/mL EBR  



 28 

4.7.3 CTD 4.2.2.3-10 4.2.2.3-11  

6 15 7 16 4 / EBR

2 24 0.00608

0.0220 0.00564 0.00751  

 

4.8 EBR  

4.8.1  

4.8.2 4.8.3 EBR 2  
 

 
2 EBR  

 

4.8.2 in vitro CTD 4.2.2.2-4 4.2.2.6-17 17  

EBR

m2/m3

m1

m1a m1b m2  

CYP CYP1A2 2B6 2C8 2C9 2C19 2D6 3A4

EBR m2/m3 CYP CYP1A2 2B6

                                                        
15  6 20 EBR 1,000 mg/kg QD 20 2 24

 
16  6 20 EBR 1,000 mg/kg QD 20 2 24

 
17  m1 m1a m1b m2/m3 m4 m5  

EBR 
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2C8 2C9 2C19 2D6 3A 18 CYP3A EBR

64% CYP3A m2/m3

91% CYP3A4 m1 m2/m3 CYP

CYP3A4 m2 m3 Eadie-Hofstee

Km1 0.7 0.8 μmol/L Km2 3.7 4.6 μmol/L Vmax1

0.4 0.6 pmol/min/pmol P450 Vmax2 0.6 1.2 pmol/min/pmol P450  

EBR CYP3A  

 

4.8.3 in vivo CTD 4.2.2.2-4 4.2.2.4-6 4.2.2.4-9 4.2.2.5-2 4.2.2.5-4 19  

3 4 EBR 3H 30 mg/kg

m2/m3 m4 m5

4 EBR 14C 5 mg/kg

m2/m3 16.2 0.1%

20.1 15.4%  

3 EBR 14C 100 mg/kg

m1 m2/m3 m4 m2/m3 m4
 

2 3 EBR 14C 1 mg/kg 14C

2 mg/kg EBR

m2/m3 31.4 2.1%

25.7 2.2%

m2/m3  

EBR 14C 50 mg MK-8742-014

m2/m3

6.2.1.2.2.2  

 

4.9 EBR  

4.9.1 CTD 4.2.2.2-4 4.2.2.4-6 4.2.2.4-8 4.2.2.4-9 4.2.2.5-3 4.2.2.5-4  

3 EBR 14C 100 mg/kg 72

1.2 69.8%

4 EBR 14C 5 mg/kg 3H 30 mg/kg

2 3 14C 1.0 mg/kg 14C 2.0 mg/kg

72

16.9 30.0 41.0% 0.8 61.0 7.8%

3.3 27.9 37.8% 0.5 60.8 8.7%  

 

                                                        
18  CYP  

CYP1A2 α- CYP2B6/2C19 CYP2C8 CYP2C9 CYP2C19
(S)-(+)-N-3- CYP2D6 CYP3A  

19  m1 m2/m3 m4 m5  
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4.9.2 CTD 4.2.2.3-10  

6 14 4 / EBR 1,000 mg/kg QD

14 2 5.75 μmol/L /

4.15  

 

4.10 EBR  

4.10.1 CTD 4.2.2.6-17 4.2.2.6-21 4.2.2.6-24 4.2.2.6-25  

CYP CYP1A2 2B6 2C8 2C9 2C19 2D6 3A UGT1A1

1 2 A EBR

EBR CYP IC50 100 μmol/L

UGT1A1 IC50 71 μmol/L 1 2 A IC50 50 μmol/L

CYP3A / MK-5172-058

EBR Cmax 0.177 μmol/L 6.2.6.2 EBR

 

CYP CYP1A2 2B6 3A EBR

CYP

20%  

 

4.10.2 CTD 4.2.2.6-17 4.2.2.6-18  

EBR

OATP1B OCT1 SV

A A

EBR  

MDCK P-gp BCRP MDCK EBR 3H 0.5

1.0 μmol/L MDCK 0.8 1.2×10-

6 cm/s MDCK P-gp EBR 0.5 1.0 μmol/L BCRP MDCK

efflux 4.7 5.1 19.4 EBR 0.5 μmol/L 21.0 EBR 1.0 μmol/L

12.6 BCRP

MDCK OATP1B1 1B3 MDCK

EBR 14C 0.5 μmol/L MDCK

4.7×10-6 cm/s MDCK OATP1B1 1B3 MDCK

EBR  

EBR P-gp OATP1B1 1B3  
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4.10.3 CTD 4.2.2.6-17 4.2.2.6-18 4.2.2.6-20 4.2.2.6-26 4.2.2.6-28

4.2.2.6-30  

P-gp BCRP OATP1B1 OATP1B3 BSEP MRP2 MRP3 MRP4 OAT1 OAT3 OCT2

EBR 20 P-gp IC50 0.32 μmol/L21 0.5 μmol/L 22

BCRP OATP1B3 IC50 0.15 0.10 μmol/L OATP1B1

OAT1 OAT3 OCT2 IC50 0.5 μmol/L BSEP MRP2 MRP3 MRP4

IC50 0.3 μmol/L P-gp BCRP OAT1 OAT3 OCT2

MK-5172-058 EBR 50 mg

Cmax 0.177 μmol/L 6.2.6.2 0.1% 4.7.2

227 μmol/L 15 EBR P-gp BCRP

0.04 μmol/L 17 EBR OATP1B

OATP1B GZR GZR PK

6.2.4.1 EBR 50 mg OATP1B

BSEP MRP2 MRP3 MRP4 OATP1B3

IC50 OATP1B EBR

50 mg BSEP MRP2 MRP3 MRP4

 
 

4.R  

GZR EBR PK

 

 

5.  

GZR

1 GZR/EBR

GZR GZR

100%

400  

EBR

1 3

10% w/w 80  

 

5.1 GZR  

 

rasH2 1 CTD 4.2.3.2-1 CD1

3 CTD 4.2.3.2-2 GZR 500 mg/kg

                                                        
20  EBR 0.3 0.5 μmol/L  
21  P-gp Sf9 N- IC50  
22  P-gp LLC-PK 3H IC50  
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500 mg/kg

 

1 CTD 4.2.3.2-4 4.2.3.2-6 GZR 1,000 mg/kg

1,000 mg/kg  

9 CTD 4.2.3.2-8 1 CTD 

4.2.3.2-9 GZR 600 mg/kg 300 mg/kg GZR

600 mg/kg  

 

5.2 GZR  

1 3 1 6 1

9 GZR

 

6 9 400 15 mg/kg

AUC0-24 445 367 μmol h/L

AUC0-24 3.28 μmol h/L 23 136 112  

 

5.2.1 1 CTD 4.2.3.2-1  

CB6F1/nonTg rasH2 10 / GZR 0 24 50% w/w

20 100 200

500 mg/kg QD 1 100 mg/kg

200 mg/kg ALT ALP

500 mg/kg

AST

100 mg/kg

100 mg/kg  

 

5.2.2 3 CTD 4.2.3.2-2  

CD1 10 / GZR 0 24 50% w/w

20 100 200 500 mg/kg QD 

3 500 mg/kg 20 1 GZR

100 mg/kg

                                                        
23  C GZR 100 mg EBR 50 mg QD 12 / MK-5172-058

4 GZR 6.2.2.3  
24  0.5% w/v 0.02% w/v 5 mmol/L  
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200 mg/kg ALP ALT

500 mg/kg

200 mg/kg

200 mg/kg

 

 

5.2.3 1 CTD 4.2.3.2-4 4.2.3.2-6  

Wistar 10 / GZR 0 25 50 1,000 mg/kg QD 1

GZR 25 mg/kg

1,000 mg/kg

 

Wistar 10 20 / GZR 50 200 mg/kg QD 0 200 mg/kg

BID 1 50 mg/kg QD 200 mg/kg BID

2 GZR

GZR 200 mg/kg BID

200 mg/kg BID

 

 

5.2.4 6 CTD 4.2.3.2-7  

Wistar 15 / GZR 50 200 mg/kg QD 0 200 mg/kg

BID 6 GZR

GZR 200 mg/kg QD 200 mg/kg BID 200 mg/kg 

BID 200 mg/kg BID

 

 
 

 BID GZR

200 mg/kg/ GZR 60 kg

1.67 mg/kg/ 120  

200 mg/kg BID 400 mg/kg/  
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5.2.5 1 CTD 4.2.3.2-9  

3 / GZR 0 5 20 600 mg/kg QD 1

20 mg/kg

600 mg/kg

Toxicol Pathol 2001; 29: 64-76 Toxicol Pathol 2002; 30: 507-20 20 mg/kg

1

AST ALT ALP

20 mg/kg  

 

5.2.6 9 CTD 4.2.3.2-10  

4 7 / GZR 0 5 15 300 mg/kg QD 38

300 mg/kg 8 2

12 100 mg/kg 300/100 mg/kg 15 mg/kg

300/100 mg/kg

ALP

15 mg/kg

 

 
AST ALT ALP  

 
 

 4 1

5.2.5  

15 mg/kg  

 

5.3 GZR CTD 4.2.3.3.1-1 4.2.3.3.1-2 4.2.3.3.2-1 4.2.3.3.2-2  

1 GZR

 
 

5.4 GZR  

GZR 6
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5.5 GZR  

400 100 mg/kg

AUC0-24 217 76.1 μmol h/L Cmax 48.1

67.2 μmol/L AUC0-24 3.28μmol h/L Cmax 0.62 μmol/L 23 AUC0-24

66 23 Cmax 78 108 GZR

4.2.3 4.4.2  

 

5.5.1  

CTD 4.2.3.5.1-1  

Wistar 20 / GZR 50 200 mg/kg QD 0 200 mg/kg

BID 15 6 15 7

50 200 mg/kg QD

200 mg/kg BID 200 mg/kg BID

200 mg/kg BID  

 

5.5.2  

5.5.2.1 CTD 4.2.3.5.2-2  

Wistar 24 28 / GZR 0 50 200 mg/kg QD 0

200 mg/kg BID25 6 20

200 mg/kg BID  

 

5.5.2.2 CTD 4.2.3.5.2-10  

Dutch 26 / GZR 50 200 mg/kg QD 0 200 mg/kg BID

7 20 200 mg/kg BID

26 9 26 7

200 mg/kg BID

 

 

5.5.2.3 CTD 4.2.3.5.2-13  

Dutch 23 / GZR 0 26 25 50 100 mg/kg QD 7 20

100 mg/kg  

                                                        
25  200 mg/kg BID 5.2.3  
26  0.15% 0.036% 5%  



 36

5.5.3 CTD 4.2.3.5.3-1

Wistar 24 28 / GZR 25 100 mg/kg QD 0 200 mg/kg

BID 6 20

200 mg/kg BID

5.6 GZR

5.6.1

GZR

5.6.1.1 CTD 4.2.3.2-6

GZR % % 1

5.2.3 GZR
27 GZR 100 mg GZR

mg/m2 39 15

5.6.1.2 CTD 4.2.3.3.2-1

DEREK Deductive Estimation of Risk from Existing Knowledge Multi CASE Leadscope Personal

in silico GZR

GZR % %

1 CTD

4.2.3.3.2.1 GZR 27

GZR 100 mg GZR  mg/m2

97 38

5.6.2 3 CTD 4.2.3.7.7-1

GZR 341 nm 1,000 L mol-1cm-1

GZR Long-Evans 5 / GZR 50 mg/kg

QD 3 200 mg/kg 1 2 BID 3

2 0.5 30

GZR

                                                       
27 Guidance for Industry Estimating the maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in Adult Healthy Volunteers U.S. 

Department of Health and Human Services Food and Drug Administration Center for Drug Evaluation and Research (CDER) July 2005

不純物A*

不純物A*

不純物A*

不純物A*

不純物A*

不純物A*

不純物A*

不純物A*

不純物B*

不純物B*

不純物B*

不純物B*

不純物B*

不純物B*

不純物B*

不純物B*

* 新薬承認情報提供時に置き換え
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5.6.3 1 GZR/EBR CTD 4.2.3.7.7-2  

3 / GZR/EBR 0/0 28 0/25 5/0 5/25 mg/kg QD 1
29 0/25 5/25 mg/kg EBR

5.8.6 5.8.7

GZR/EBR GZR

GZR/EBR 5/25 mg/kg  

 

5.7 EBR  

 

rasH2 1 CTD 4.2.3.2-11 EBR 1,000 mg/kg

1,000 mg/kg  

14 CTD 4.2.3.2-13 EBR 1,000 mg/kg BID

1,000 mg/kg BID  

3 CTD 4.2.3.2-18 9 CTD 4.2.3.2-

19 EBR 1,000 mg/kg 1,000 mg/kg EBR

1,000 mg/kg  

 

5.8 EBR  

1 14 15 3 6

14 3 9 EBR

 

6 9 1,000 mg/kg

AUC0-24 21.9 16.6 μmol h/L AUC0-24 2.48 μmol h/L
30 8.8 6.7  

 

5.8.1 1 CTD 4.2.3.2-11  

CB6F1/nonTg rasH2 10 / EBR 0 10 50 300 1,000 mg/kg

QD 1 EBR

1,000 mg/kg  

 

                                                        
28  EBR 10% 80  
29  GZR EBR 80  
30  C GZR 100 mg EBR 50 mg QD 12 MK-5172-058 4

EBR 6.2.2.3  
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5.8.2 14 CTD 4.2.3.2-13  

Wistar 10 / EBR 0 31 100 300 mg/kg QD 1,000 mg/kg

BID 14 300 mg/kg

1,000 mg/kg BID EBR

1,000 mg/kg BID  

 

5.8.3 3 CTD 4.2.3.2-15  

Wistar 10 / EBR 0 50 300 1,000 mg/kg QD 3

50 mg/kg

EBR

1,000 mg/kg  

14 1,000 mg/kg BID 1,000 mg/kg AUC

Cmax  

 

5.8.4 6 CTD 4.2.3.2-16  

Wistar 15 / EBR 0 30 300 1,000 mg/kg QD 6

EBR 30 mg/kg

300 mg/kg

1,000 mg/kg  

 

5.8.5 14 CTD 4.2.3.2.17  

2 / EBR 25 mg/kg QD 14

EBR 25 mg/kg  

 

5.8.6 3 CTD 4.2.3.2-18  

3 / EBR 0 2 25 1,000 mg/kg QD 3

25 mg/kg

1,000 mg/kg

EBR

1,000 mg/kg  

 

                                                        
31  EBR 0 1,000 mg/kg BID 5% w/w 80 10% w/w

80  
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5.8.7 9 CTD 4.2.3.2-19  

4 / EBR 0 5 25 1,000 mg/kg QD 9

25 mg/kg

1,000 mg/kg

EBR

3

5.8.6

1,000 mg/kg  
 

5.9 CTD 4.2.3.3.1-3 4.2.3.3.1-4 4.2.3.2-13  

14 EBR

 

 

5.10 EBR  

EBR 6

 

 

5.11 EBR  

1,000 mg/kg

AUC0-24 21.8 39.4 μmol h/L Cmax 1.45 1.93 μmol/L

AUC0-24 2.48 μmol h/L Cmax 0.20 μmol/L 30 AUC0-24 8.8

15.9 Cmax 7.3 9.7 EBR

4.7.3 4.9.2  
 

5.11.1  

CTD 4.2.3.5.1-2  

Wistar 20 / EBR 0 50 300 1,000 mg/kg QD

15 6 15 7

50 300 mg/kg 1,000 mg/kg

1,000 mg/kg

300 mg/kg

1,000 mg/kg 1 g
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6 9

5.8.4 5.8.7

1,000 mg/kg

5.11.2

5.11.2.1 CTD 4.2.3.5.2-15

Wistar 24 28 / EBR 0 50 300 1,000 mg/kg QD 6

20 1000 mg/kg

1,000 mg/kg

5.11.2.2 CTD 4.2.3.5.2-17

Dutch 23 / EBR 0 30 100 1,000 mg/kg QD 7 20

1,000 mg/kg

5.11.3 CTD 4.2.3.5.3-2

Wistar 20 / EBR 0 50 300 1,000 mg/kg QD 6

20 1,000 mg/kg

1,000 mg/kg

5.12 EBR

5.12.1

5.12.1.1 CTD 4.2.3.2-16

%

% 6

5.8.4
27 EBR 50 mg

mg/m2

70 22 186

不純物C*

不純物C*

不純物C*

不純物C*

不純物D*

不純物D*

不純物D*

不純物D*

不純物E*

不純物E*

不純物E*

不純物E*

* 新薬承認情報提供時に置き換え
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5.12.1.2 CTD 4.2.3.2-13

DEREK Deductive Estimation of Risk from Existing Knowledge Multi CASE Leadscope Personal

in silico

14
27

EBR 50 mg

mg/m2 100

5.12.2 3 CTD 4.2.3.7.7-5

EBR 349.7 368.0 nm

1,000 L mol-1cm-1 Long-Evans 5 / EBR

100 1,000 mg/kg QD 3 100 mg/kg 4

1,000 mg/kg 6 0.5

30

EBR

5.12.3 1 3 CTD 4.2.3.7.7-6

3 9 5.8.6 5.8.7

6 18 / EBR 0 1,000 mg/kg

QD 1 3

3

1,000 mg/kg

3

5.R

GZR EBR

EBR

EBR

5.8.6 5.8.7 5.12.3

EBR

EBR

不純物C*

不純物C*

不純物C*

不純物D*

不純物D*

不純物D*

不純物E*

不純物E*

不純物E*

* 新薬承認情報提供時に置き換え
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Biochem Pharmacol 1978; 27: 1103-8 EBR

5.8.6 5.8.7 EBR

Exp Opin Drug Saf 2006; 5: 567-83

EBR

EBR

6.

6.1

GZR EBR 2 1 GZR

2 GZR

3 EBR 4 EBR
32 BA MK-5172-045 EBR BA 3 4

EBR BA pH

3 pH 4 pH

GZR 2 EBR

4 EBR 4
33

1 4 BA

GZR EBR HPLC/

GZR 0.1 1 ng/mL EBR 0.20 0.25 ng/mL

GZR

6.1.1 BA

6.1.1.1 CTD 5.3.1.1-2 MK-5172-040 2013 1 2013 3

PK 6 GZR 200 mg 25 mg

3.25 GZR 14C 100 μg GZR

                                                       
32

1 MK-5172-001 MK-5172-004 MK-5172-009 MK-5172-013 MK-5172-014 MK-5172-040 MK-5172-049 MK-
5172-050 2 MK-5172-078 / MK-5172-058 3 MK-7009-
050 MK-8742-001 MK-8742-002 MK-8742-004 MK-8742-005 MK-8742-009 4 MK-5172-050 MK-5172-
078 MK-8742-015 MK-8742-020 / MK-5172-058

33 37 pH1.2 6.8 pH 50 100 / 50 /
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BA 2 34 28  
 

28 GZR BA %  
 mg   1 a  2 b  

 
25 

6 
17.0 13.5, 21.4  9.58 7.37, 12.5  

200 27.3 21.7, 34.4  14.9 11.7, 18.9  
 200 38.3 25.6, 57.3  21.4 13.4, 34.1  

90%  
a 3.25 3.5 3.75 GZR

14C C0  
b 3.25 GZR 14C C0 0.0435 μmol 

Eq / 3 L  
 

6.1.1.2 CTD 5.3.1.1-8 MK-8742-020 2015 2  

PK 6 EBR 50 mg 3.5 EBR
13C 15N 100 μg EBR 50 mg BA

BA 90% 32.4 27.0, 38.8 % EBR
13C 15N Vd,ss CL 121 L 5.78 L/h  

 

6.1.2 CTD 5.3.1.1-5 MK-5172-078 2015 5 2015 6  

PK 30 GZR 2 100 mg EBR 4 50 mg

500 kcal 10 g 10
35 29 Cmax

AUCinf 90% GZR 1.80 1.45, 2.24 1.48 1.33, 1.64 EBR

0.99 0.87, 1.13 1.02 0.91, 1.14 GZR

GZR tmax  
 

29 GZR EBR PK  

  
Cmax 

nmol/L  
 tmax

a  

h  
AUCinf 

nmol h/L  
t1/2

 

h  
CL/F 
L/h  

Vd/F 
L  

GZR 

 
30 

53.2 88.1  
2.5 

1.0 - 6.0  776 41.2  27.0 43.5  168 41.2  6,551 66.6  

 95.7 68.3  
4.0 

1.0 - 6.0  1,153 30.1 b  30.6 28.8 b  113 30.1 b  4,993 43.8 b  

EBR 

 
30 

121 50.6  
4.0 

2.5 - 4.0  2,288 45.5  18.3 10.2  24.8 45.5  655 44.7  

 120 30.7  
4.0 

2.0 - 6.0  2,332 29.7  18.2 9.8  24.3 29.7  637 28.0  

CV% a b 29  
 

6.2  

PK HCV PK

PK PBPK

PPK in vitro
4.2.2 4.3.2 4.5 4.7.2 4.8.2 4.10  

PK  

                                                        
34  3.25 GZR 14C 0.01 36 nmol/L

3.25 2
 

35  2 2 14  
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6.2.1  

6.2.1.1 GZR  

6.2.1.1.1 CTD 5.3.3.1-3 MK-5172-009 2011 8 2012 2

 

PK 12 GZR 10

PK 30 GZR Cmax AUC 100 1,200 mg

10 1

AUC0-24 10 AUC0-24 400 mg 1.91 800 mg 2.76  
 

30 GZR PK  

  
mg    

Cmax 

nmol/L  
 tmax

 a  

h  
 AUC b  
nmol h/L  

t1/2 
h  

 

100 6 

 

34.3 44  3.0 2.0 - 6.0  883 27  36.5 30  
400 6 1,830 78  5.0 4.0 - 6.0  9,370 55  37.6 29  
800 6 10,500 34  3.0 1.0 - 4.0  45,400 51  31.9 40  

1,200 5 10,900 39  4.0 2.0 - 6.0  56,700 63  20.0 21  

 
400 QD 6 1  2,180 90  3.5 2.0 - 6.0  9,950 88   

10  4,300 58  3.0 2.0 - 6.0  19,000 68  26.4 15  

800 QD 6 1  6,300 43  3.5 3.0 - 4.0  28,900 72   
10  12,600 22  4.0 1.0 - 4.0  79,600 27  20.7 18  

CV% a b AUCinf AUC0-24 
 

6.2.1.1.2  

6.2.1.1.2.1 CTD 5.3.3.1-1 MK-5172-001 2009 6 2010 4  

PK 48 GZR

10 PK 31

GZR Cmax AUC

1 AUC0-24 10 AUC0-24

100 mg 3.00 400 mg 3.49 1,000 mg 1.71 GZR 100

1,000 mg 2 8  
 

31 GZR PK  

  
mg    

Cmax 

nmol/L  
 tmax

a  

h  
 AUCb  
nmol h/L  

t1/2
 

h  
CL/F 
L/h  

Vd/F 
L  

 

25 6 

 

3.09 41.5  2.5 2.0 - 6.0      
50 6 10.9 58.4  2.0 1.0 - 4.0  275 37.0  36.4 21.6  237 37.0  12,500 52.2  
100 6 22.7 43.8  3.5 2.0 - 6.0  523 31.9  28.1 26.8  250 31.9  10,100 57.1  
400 6 432 103  4.0 2.0 - 6.0  2,710 80.3  20.8 19.1  193 80.3  5,790 93.3  
800 6 3,450 79.4  4.0 2.0 - 6.0  13,600 53.7  19.5 26.7  76.8 53.7  2,160 83.7  

1,200 12 5,230 128  4.0 2.0 - 6.0  27,600 120  17.0 16.4  56.8 120  1,390 130  
1,600 6 12,200 127  4.0 2.0 - 6.0  68,900 160  16.6 31.9  30.3 160  725 240  

 

100 QD 6 1  24.4 38.0  3.0 2.0 - 4.0  238 42.8     
10  73.9 86.4  4.0 3.0 - 6.0  713 52.1     

400 QD 6 1  410 150  3.5 3.0 - 6.0  1,860 68.7     
10  1,830 41.6  3.0 2.0 - 4.0  6,490 39.1     

1,000 
QD 6 1  5,790 73.4  4.0 2.0 - 6.0  19,700 81.7     

10  8,140 63.8  3.0 2.0 - 4.0  33,600 76.5     
CV% a b AUCinf AUC0-24 

 

6.2.1.1.2.2 CTD 5.3.3.1-2 MK-5172-007 2011 11 2011 12  

PK 6 GZR 14C 200 mg

576
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0.29 109.8% 3 8

168

102% 44.8% M10 33.9%

M4a M4b M7a M11a M11b M14 21%  

 

6.2.1.2 EBR  

6.2.1.2.1 CTD 5.3.3.1-4 MK-7009-050 2013 4 2013 9

 

PK 12 EBR 10

PK 32 EBR Cmax AUC 10 100 mg

1 C24 10

C24 2.56  
 

32 EBR PK  

  
mg    

Cmax 

nmol/L  
 tmax

 a  

h  
 AUC b  
nmol h/L  

t1/2
 

h  

 
10 6 

 
35.9 31.5  2.5 2.0 - 4.0  595 26.5  17.0 4.7  

50 5 184 33.7  4.0 2.0 - 4.0  3,092 40.8  18.1 7.9  
100 5 289 22.1  4.0 4.0 - 4.0  4,996 33.8  18.3 9.8  

 50 QD 6 10  180 37.9  3.5 2.0 - 4.0  2,166 35.1  18.5 7.0  
CV% a b AUCinf AUC0-24 

 

6.2.1.2.2  

6.2.1.2.2.1 CTD 5.3.3.1-5 MK-8742-001 2011 9 2012 2  

PK 36 EBR

10 PK EBR 5 100 mg EBR 10 200 mg 

QD 10 33 EBR

Cmax AUC 5 100 mg

1 AUC0-24 10 AUC0-24 10 mg 2.05

50 mg 1.24 200 mg 1.09 EBR 10 200 mg

1 2  
 

33 EBR PK  

 
 

mg    
Cmax 

nmol/L  
 tmax

a  

h  
 AUCb  
nmol h/L  

t1/2
 

h  
CL/F 
L/h  

Vd/F 
L  

 

5 6 

 

6.34 57.0  3.5 2.0 - 4.0  123 50.0  14.5 20.4  46.2 50.0  968 46.5  
10 6 23.9 22.3  4.0 2.0 - 4.0  383 26.5  15.1 10.8  29.6 26.5  645 26.7  
50 6 104 42.8  4.0 3.0 - 6.0  1,750 37.0  15.3 10.5  32.4 37.0  714 27.6  
100 6 175 69.3  4.0 3.0 - 4.0  3,160 70.0  18.9 20.8  35.9 70.0  978 71.8  

 

10 QD 6 1  14.2 90.9  3.0 2.0 - 8.0  180 83.0     
10  32.4 47.4  2.5 2.0 - 4.0  369 47.9  18.8 19.7    

50 QD 6 1  96.5 54.1  3.5 3.0 - 6.0  1,210 49.8     
10  108 54.6  4.0 3.0 - 4.0  1,510 44.6  20.7 17.7    

 200 QD c  6 1  297 44.6  4.0 3.0 - 4.0  3,240 51.6     
10  281 71.5  4.0 2.0 - 4.0  3,540 73.3  20.1 6.7    

CV% a b AUCinf AUC0-24 c
100 mg  
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6.2.1.2.2.2 CTD 5.3.3.1-7 MK-8742-014 2013 9 2013 10  

PK 6 EBR 14C 50 mg

240

0.175 94.1% 3 8

168

94% 75% m2 m3

19%  

 

6.2.2  

6.2.2.1 GZR CTD 5.3.3.2-1 MK-5172-004 2010 2 2012 11  

HCV genotype 1 3 PK 73 GZR 10 800 mg QD 7

PK 34  
 

34 HCV GZR PK  
 

mg    
Cmax 

nmol/L  
AUC0-24 

nmol h/L  
C24 

nmol/L  
a  

Cmax AUC0-24 C24 

10b  5 1  1.36 129  15.9 101  0.490 106     
7  3.77 196  62.8 152  2.41 181  2.77 40.3  3.96 34.3  4.92 58.7  

50 b  5 1  13.4 55.0  92.3 121  4.14 27.5     
7  46.9 50.7  419 28.8  12.7 24.6  2.98 54.1  3.12 8.6  3.06 23.8  

100 10 1  84.2 39.5  492 41.1  11.3 55.1     
7  141 42.0  1,160 37.2  20.1 54.6  1.68 56.2  2.36 35.0  1.78 29.6  

400 10 1  1,680 80.1  8,040 63.6  43.8 98.4     
7  3,380 159  18,200 126  70.2 96.3  2.02 168  2.26 122  1.60 51.3  

800 18 1  5,850 109  31,700 114  96.9 130     
7  11,500 45.5  74,800 57.5  183 108  1.88 76.2  2.25 68.5  1.78 62.1  

CV% a 1 PK 7 PK b genotype 1  
 

6.2.2.2 EBR CTD 5.3.3.2-2 MK-8742-002 2012 2 2013 5  

HCV genotype 1 3 PK 40 EBR 5 100 mg QD 5

PK 35  
 

35 HCV EBR PK  
 

mg    
Cmax 

nmol/L  
AUC0-24 

nmol h/L  
C24 

nmol/L  
a  

Cmax AUC0-24 C24 

5 5 1  9.62 70.6  101 54.2  2.37 52.8     
5  12.6 37.7  155 41.6  3.89 47.3  1.31 37.6  1.53 26.0  1.64 19.5  

10 15 1  6.08 112  77.0 103  2.21 91.0     
5  10.9 49.1  149 48.3  4.08 52.0  1.79 71.8  1.94 61.8  1.84 52.3  

50 15 1  63.5 85.5  719 81.3  18.1 74.5     
5  106 61.4  1,360 47.9  34.3 38.2  1.66 123  1.89 98.1  1.90 84.3  

100 5 1  133 26.5  1,410 20.7  36.9 25.0     
5  170 43.6  2,080 39.5  56.2 33.5  1.28 41.3  1.47 35.5  1.52 26.4  

CV% a 1 PK 5 PK  
 

6.2.2.3 GZR/EBR CTD 5.3.5.1-1 MK-5172-058 2014 8  

/ MK-5172-058 HCV C 29

C 7.1 7 GZR 50 mg 100 mg

EBR 50 mg QD GZR EBR PK

GZR 100 mg EBR 50 mg Cmax tmax AUC0-24 C

GZR 620 nmol/mL 2.0 3,280 nmol h/mL EBR 200 nmol/mL
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4.0 2,480 nmol h/mL C GZR 1,180 nmol/mL

2.0 7,110 nmol h/mL EBR 170 nmol/mL 2.0 2,360 nmol h/mL  

 

6.2.3  

6.2.3.1 GZR PK  

6.2.3.1.1 CTD 5.3.3.3-1 MK-5172-013 2011

7 2014 9 CTD 4.2.2.3-3  

Child-Pugh A B

C 8 24 GZR 50 100 200 mg QD 10

PK 36 GZR Cmax AUC0-24

Cmax AUC0-24 5

HCV 100 mg

HCV GZR  
 

36 GZR 10 PK  

 
mg    

Cmax 

nmol/L  
AUC0-24 

nmol h/L  
t1/2

 

h  
a   b  

%  

 
90%  

/  
Cmax AUC0-24 

200 
 8 1,400 

62.4  
6,160 
63.0  

54.2 
22.3  

3.65 
32.8  1.7 ± 0.3 1.37 

0.83, 2.27  
1.66 

1.05, 2.61  

 8 1,020 
51.1  

3,770 
39.0  

35.9 
47.2  

2.62 
40.5  1.2 ± 0.2   

100 
 8 625 

65.7  
4,260 
84.2  

39.6 
23.8  

2.62 
36.7  2.1 ± 1.0 5.98 

2.84, 12.6  
4.82 

2.60, 8.93  

 8 107 
115  

862 
58.8  

39.8 
17.3  

2.71 
58.7  1.7 ± 0.2   

50 
 8 396 

115  
3,000 
98.7  

42.0 
26.6  

2.55 
35.8  1.9 ± 0.3 13.0 

6.00, 28.2  
11.7 

6.10, 22.4  

 8 30.4 
64.6  

257 
49.1  

31.0 
42.0  

4.33 
72.3  1.7 ± 0.3   

CV% a 1 AUC0-24 10 AUC0-24 b  ±  
 

6.2.3.1.2 CTD 5.3.3.3-2 MK-5172-014 2011 10

 

65 79 6 GZR 400 mg QD 7

PK 7 GZR Cmax 3,090

5,880 nmol/L AUC0-24 14,100 24,900 nmol h/L 19 45

MK-5172-001 6.2.1.1.2.1 400 mg

PK

Cmax AUC0-24 1.68 2.18  
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6.2.3.2 EBR PK  

6.2.3.2.1 CTD 5.3.3.3-6 MK-8742-009 2013

3 2014 8 CTD 4.2.2.3.9  

Child-Pugh A B 8

C 7 8 EBR 50 mg PK

37 EBR

0.3%  
 

37 EBR PK  

 
  

Cmax 

nmol/L  
AUCinf 

nmol h/L  
t1/2

 

h  

90%  
/  

Cmax AUCinf 
 8 121 52.4  2,580 53.4  20.7 12.6    
 8 70.1 140  1,560 90.9  24.8 21.7  0.58 0.32, 1.05  0.61 0.34, 1.08  

 8 83.0 44.3   1,860 60.2 a   25.4 34.2 a  0.69 0.38, 1.24  0.72 0.40, 1.31  
 7 70.7 72.1  2,280 101  33.7 20.8  0.58 0.32, 1.08  0.88 0.48, 1.61  

CV% a 7  
 

6.2.3.2.2 CTD 5.3.3.3-5 MK-8742-004 2012

6 2012 8  

65 80 12 22 45 6

EBR 100 mg PK

GZR Cmax 180 316 226 nmol/L AUCinf 3,600 6,000

3,910 nmol h/L  

 

6.2.3.3 GZR EBR CTD 5.3.3.3-4 MK-

5172-050 2013 9 2013 12 CTD 4.2.2.3-6 4.2.2.3-8  

eGFR 30 mL/min

eGFR 80 mL/min 8 GZR 100 mg EBR 50 mg QD

10 PK 36 38

GZR EBR Cmax AUC0-24

GZR EBR

GZR 1.6 2.2% EBR 0.5%

 
 

38 GZR EBR PK  

 
  

Cmax 

nmol/L  
AUC0-24 

nmol h/L  
t1/2

 

h  

90%  
/  

Cmax AUC0-24 
GZR 

 8 156 63.5  1,140 42.5  35.2 19.6    
 8 329 83.9  2,120 32.0  36.3 30.5  1.66 0.99, 2.77  1.65 1.09, 2.49  

 8 112 57.0  878 54.0   0.92 0.57, 1.48  0.85 0.58, 1.25  
 8 108 74.1  855 56.2  28.4 20.9  0.88 0.54, 1.42  0.83 0.56, 1.22  

                                                        
36  1 9 10

10 PK
PK 9 10 PK  
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Cmax 

nmol/L  
AUC0-24 

nmol h/L  
t1/2

 

h  

90%  
/  

Cmax AUC0-24 
EBR 

 8 164 40.1  2,210 38.2  25.0 19.1    
 8 303 25.4  4,560 21.7  29.0 18.3  1.66 1.21, 2.28  1.86 1.38, 2.51  

 8 127 23.3  1,740 29.0   0.84 0.62, 1.13  0.86 0.65, 1.14  
 8 143 31.9  1,990 30.1  23.0 6.3  0.94 0.70, 1.27  0.99 0.75, 1.30  
CV%  

 

6.2.4  

6.2.4.1 GZR EBR CTD 5.3.3.4-18 MK-8742-008 2012 9

2012 11  

10 GZR 200 mg EBR 20 mg QD

PK GZR EBR GZR Cmax AUC0-24 Ctrough

90% 0.87 0.50, 1.52 0.90 0.63, 1.28 0.94 0.77, 1.15

EBR GZR EBR Cmax AUC0-24 Ctrough

90% 0.93 0.76, 1.13 1.01 0.83, 1.24 1.02 0.83, 1.24  

 

6.2.4.2 GZR 37  

GZR 10 GZR

PK 90% 39 40

 
 

39 GZR PK  

 
 

 
90%  

 GZR Cmax  AUC a  C24 
 400 mg QD 100 mg  8 1.13 0.77, 1.67  3.02 2.42, 3.76   

 100 mg BID 200 mg  10 1.15 0.60, 2.18  2.03 1.60, 2.56  1.88 1.65, 2.14  
 

 
300 mg QD 200 mg QD 12 0.78 0.51, 1.18  0.86 0.65, 1.12  0.89 0.78, 1.01  

 400 mg BID 200 mg QD 11 0.85 0.62, 1.16  0.89 0.72, 1.09  0.90 0.82, 0.99  

/  300/100 mg QD 200 mg QD 12 

b  6.24 4.42, 8.81  10.6 7.78, 14.4  11.6 7.96, 17.0  

/  400/100 mg BID 200 mg QD 13 7.31 5.65, 9.45  12.9 10.3, 16.1  21.7 13.0, 36.3  
/  600/100 mg BID 200 mg QD 13 c  5.27 4.04, 6.86  7.50 5.92, 9.51  8.05 6.33, 10.2  

 20 150 mg QD 200 mg QD 12c  0.88 0.36, 2.14  1.03 0.53, 1.97  0.77 0.56, 1.04  
 

/  
8 24/2 6 mg 

QD 200 mg QD 12 c  0.76 0.40, 1.44  0.80 0.53, 1.22  0.69 0.54, 0.88  

 

600 mg  
 200 mg  12 10.9 8.92, 13.4  10.2 8.68, 12.0  1.77 1.40, 2.24  

600 mg  
 

200 mg QD 12 6.52 5.16, 8.24  8.35 7.38, 9.45   1.62 1.32, 1.98  

600 mg QD 
 200 mg QD 12 1.16 0.82, 1.65  0.93 0.75, 1.17  0.10 0.07, 0.13  

 600 mg QD 200 mg QD 12 

b  0.13 0.09, 0.19  0.17 0.13, 0.24  0.31 0.25, 0.38  

 20 mg  200 mg QD 9 1.26 0.83, 1.90  1.26 0.97, 1.64  1.11 1.00, 1.23  
 1 mg  200 mg QD 9 0.72 0.57, 0.92  0.81 0.70, 0.95  0.91 0.82, 1.01  

a AUCinf AUC0-24 b 11 c 6  
 

                                                        
37  5.3.3.1-1 MK-5172-001 2009 6 2010 4 5.3.3.4-1 MK-5172-006 2011 5 2011 8

5.3.3.4-2 MK-5172-026 2012 11 2012 12 5.3.3.4-3 MK-5172-029 2012 12 2013 2
5.3.3.4-4 MK-5172-030 2012 10 2012 12 5.3.3.4-5 MK-5172-031 2013 1 2013 4

5.3.3.4-6 MK-5172-032 2012 10 2012 12 5.3.3.4-7 MK-5172-046 2013 3 2013
5 5.3.3.4-9 MK-5172-054 2013 12 2014 2 5.3.3.4-13 MK-5172-070 2014 6 2014
7  
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40 PK GZR  

 
 

 
90%  

 GZR Cmax  AUC a  Ctrough 

 
 

300 mg QD 
200 mg QD 12 1.14 1.04, 1.25  1.18 1.09, 1.28  1.24 1.10, 1.39  

 400 mg BID 200 mg QD 11 1.46 0.78, 2.73  1.43 0.89, 2.30  1.47 1.09, 2.00  

 /
300/100 mg QD 

200 mg QD 11 1.12 1.01, 1.24  1.43 1.30, 1.57  1.23 1.13, 1.34  

 /
400/100 mg BID 

200 mg QD 13 0.97 0.88, 1.08  1.03 0.92, 1.16  0.97 0.81, 1.15  

 /
600/100 mg BID 

200 mg QD 12 b  1.10 0.96, 1.25  1.11 0.99, 1.24  1.00 0.85, 1.18  

R-   
20 150mg QD 

200 mg QD 12 1.03 0.96, 1.11  1.09 1.02, 1.17   
S-  1.15 1.07, 1.25  1.23 1.12, 1.35   

 /
8 24/2 6 mg 
QD 

200 mg QD 12 
0.90 0.76, 1.07 c  0.98 0.81, 1.19 d   

 1.10 0.97, 1.25 c  1.13 0.97, 1.32 d   
 1.00 0.80, 1.27 c  1.10 0.82, 1.47 d   

 600 mg QD 200 mg QD 11 1.03 0.99, 1.08  1.00 0.96, 1.05  0.93 0.88, 0.98  
 2 mg  200 mg QD 11 e  1.15 1.01, 1.31  1.34 1.29, 1.39   

 20 mg  200 mg QD 9 5.66 3.39, 9.45  3.00 2.42, 3.72   
 1 mg  200 mg QD 9 1.27 1.07, 1.52  1.11 0.91, 1.34   

 /
0.03/0.15 mg  

200 mg QD 20 1.05 0.98, 1.12  1.10 1.05, 1.14   

 0.93 0.84, 1.03  1.23 1.15, 1.32   
 10 mg  200 mg QD 23 f  0.92 0.81, 1.06  1.11 1.02, 1.20  1.39 1.25, 1.56 g  
 10 mg  200 mg QD 12 h  4.25 3.25, 5.56  1.59 1.33, 1.89 i  0.80 0.70, 0.91  

a AUCinf QD AUC0-24 BID AUC0-12 b 11 c Cmax/  
d AUC0-24/ e 10 f 22 g C24 h 11 i 8  

 

6.2.4.3 EBR 38  

EBR 9 EBR

PK 90% 41 42

 
 

                                                        
38  5.3.3.1-4 MK-7009-050 2013 4 2013 9 5.3.3.4-17 MK-8742-003 2012 10 2012 11

5.3.3.4-19 MK-8742-010 2013 3 2013 4 5.3.3.4-20 MK-8742-011 2014 5 2014 8
5.3.3.4-21 MK-8742-013 2013 3 2013 5 5.3.3.4-22 MK-8742-016 2013 3 2013 5
5.3.3.4-23 MK-8742-017 2013 3 2013 5 5.3.3.4-24 MK-8742-021 2014 7 2014 9
5.3.3.4-25 MK-8742-023 2014 10 2014 12  
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41 EBR PK  

 
 

 
90%  

 EBR Cmax  AUC a  C24 
 400 mg QD 50 mg   7b  1.29 1.00, 1.66  1.80 1.41, 2.29  1.89 1.37, 2.60  

  
20 120 mg QD 

50 mg QD  
10 c  1.93 1.30, 2.86  1.71 1.16, 2.51  1.86 1.22, 2.83  

 

600 mg  
 50 mg  14 d  1.41 1.18, 1.68  1.22 1.06, 1.40  1.31 1.12, 1.53  

600 mg  
 50 mg  14 d  1.29 1.06, 1.58  1.17 0.98, 1.39  1.21 1.03, 1.43  

 
 

300 mg QD 50 mg QD 10 0.88 0.77, 1.00  0.93 0.82, 1.05  0.92 0.81, 1.05  

 600 mg QD 50 mg QD 10 e  0.55 0.41, 0.73  0.46 0.36, 0.59  0.41 0.28, 0.59  
 400 mg  50 mg  10 0.89 0.61, 1.29  0.81 0.57, 1.17  0.80 0.55, 1.16  

/  300/100 mg QD 50 mg QD 10 f  4.15 3.46, 4.97  4.76 4.07, 5.56  6.45 5.51, 7.54  
/  400/100 mg BID 50 mg QD 10 g  2.87 2.29, 3.58  3.71 3.05, 4.53  4.58 3.72, 5.64  
/  600/100 mg BID 50 mg QD 10 f  1.67 1.36, 2.05  1.66 1.35, 2.05  1.82 1.39, 2.39  

 
/  8/2 mg  50 mg  15 d  1.13 0.87, 1.46  1.22 0.98, 1.52  1.22 0.99, 1.51  

 750 mg BID 50 mg QD 6 1.81 1.38, 2.37  1.97 1.57, 2.46  2.45 1.87, 3.20  
a AUCinf AUC0-24 b 6 c 6 d 13 e

7 f 8 g 9  
 

42 PK EBR  

 
 

 
90%  

 EBR Cmax AUC a  Ctrough 
R-   

20 120 mg QD 
50 mg QD 10 1.07 0.95, 1.20  1.03 0.92, 1.15  1.10 0.96, 1.26  

S-  1.09 0.95, 1.25  1.09 0.94, 1.26  1.20 0.98, 1.47  

 /
0.03/0.15 mg

 

50 mg QD 20 
1.10 1.05, 1.16  1.01 0.97, 1.05   

 1.02 0.95, 1.08  1.14 1.04, 1.24   

 
 

300 mg QD 
50 mg QD 10 1.47 1.32, 1.63  1.34 1.23, 1.47  1.29 1.18, 1.41  

 400 mg  50 mg  10 1.09 0.83, 1.44  1.02 0.81, 1.27  0.99 0.80, 1.22 b  
 600 mg QD 50 mg QD 7 0.74 0.67, 0.82  0.82 0.78, 0.86  0.91 0.87, 0.96  

 /
300/100 mg QD 

50 mg QD 8 1.02 0.96, 1.08  1.07 0.98, 1.17  1.15 1.02, 1.29  

 /
400/100 mg BID 

50 mg QD 9 1.02 0.92, 1.13  1.02 0.93, 1.13  1.07 0.97, 1.18  

 /
600/100 mg BID 

50 mg QD 8 0.95 0.85, 1.05  0.95 0.86, 1.06  0.94 0.85, 1.05  

 /
8/2 mg
 

50 mg  15 c  
0.94 0.82, 1.08  0.98 0.89, 1.08 d  0.98 0.88, 1.09 e  

 1.10 0.98, 1.23  0.97 0.86, 1.09  0.97 0.87, 1.09 e  
 0.85 0.66, 1.09  0.88 0.78, 1.00   
 0.25 mg  50 mg QD 18 1.47 1.25, 1.73  1.11 1.02, 1.22   

 750 mg BID 50 mg QD 6 0.84 0.55, 1.27  0.74 0.50, 1.08  0.63 0.48, 0.83  
a AUCinf QD AUC0-24 BID AUC0-12 b C12 c 13 d

14 13 e C24 
 

6.2.4.4 GZR EBR 39  

GZR EBR GZR/EBR

9 GZR EBR PK

90% 43 44  
 

                                                        
39  5.3.1.1-4 MK-5172-072 2014 6 2014 9 5.3.3.4-8 MK-5172-053 2014 1 2014 3

5.3.3.4-9 MK-5172-054 2013 12 2014 2 5.3.3.4-10 MK-5172-056 2013 12 2014 2
5.3.3.4-11 MK-5172-057 2014 1 2014 3 5.3.3.4-12 MK-5172-063 2014 5 2014 7

5.3.3.4-14 MK-5172-073 2014 7 2014 9 5.3.3.4-15 MK-5172-076 2014 8 2014
9 5.3.3.4-16 MK-5172-081 2015 9 2015 11  
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43 GZR EBR PK  

 
 

 
90%  

  Cmax AUC a  C24 

 25 mg 
QD 

GZR 200 mg QD 19 0.97 0.83, 1.14  0.98 0.89, 1.07  1.00 0.93, 1.07  
EBR 50 mg QD 19 1.07 0.99, 1.16  1.07 1.00, 1.15  1.04 0.98, 1.11  

 
10 mg 

 
GZR 200 mg QD 11 0.97 0.63, 1.50  1.01 0.79, 1.28  0.95 0.87, 1.04  
EBR 50 mg QD 11 1.11 0.99, 1.26  1.09 0.98, 1.21  0.96 0.86, 1.08  

 
40 mg 

 
GZR 200 mg QD 12 1.42 1.00, 2.03  1.24 1.00, 1.53  1.07 0.99, 1.16  
EBR 50 mg QD 12 0.97 0.89, 1.05  0.98 0.93, 1.02  0.97 0.92, 1.02  

 
2,668 mg 

 
GZR 100 mg  12 b  0.57 0.40, 0.83  0.79 0.68, 0.91  0.77 0.61, 0.99  
EBR 50 mg  12 b  0.86 0.71, 1.04  0.92 0.75, 1.14  0.87 0.70, 1.09  

 
2,400 mg 

 
GZR 100 mg  12 0.53 0.37, 0.76  0.82 0.68, 0.99 c  0.84 0.71, 0.99  
EBR 50 mg  12 1.07 0.88, 1.29  1.13 0.94, 1.37 b  1.22 1.02, 1.45  

 
50 mg 

 
GZR 200 mg QD 12 0.64 0.44, 0.93  0.81 0.67, 0.97  0.86 0.79, 0.93  
EBR 50 mg QD 12 0.97 0.89, 1.05  0.98 0.93, 1.04  0.98 0.93, 1.03  

 
400 mg 

 
GZR 200 mg QD 14 d  17.0 12.9, 22.3  15.2 12.8, 18.0  3.39 2.82, 4.09  
EBR 50 mg QD 14 d  1.95 1.84, 2.07  1.98 1.84, 2.13  2.21 1.98, 2.47  

 
2 mg 

 
GZR 200 mg QD 16 1.07 0.83, 1.37  1.12 0.97, 1.30  0.94 0.87, 1.02  
EBR 50 mg QD 16 0.99 0.88, 1.10  0.97 0.90, 1.06  0.92 0.83, 1.02  

 
1,000 mg 

 
GZR 200 mg QD 14 0.58 0.42, 0.82  0.74 0.60, 0.92  0.97 0.89, 1.06  
EBR 50 mg QD 14 1.07 0.98, 1.16  1.07 1.00, 1.14  1.05 0.97, 1.14  

 
40 mg 

 
GZR 200 mg QD 14 1.34 1.10, 1.62  1.09 0.95, 1.25  0.93 0.87, 1.00  
EBR 50 mg QD 14 1.25 1.16, 1.35  1.17 1.11, 1.24  1.04 0.97, 1.12  

/
/

/  
 

150/150/200/
300 mg 

QD 

GZR 100 mg QD 21 4.59 3.70, 5.69  5.36 4.48, 6.43 e  2.78 2.48, 3.11  

EBR 50 mg QD 21 1.91 1.77, 2.05  2.18 2.02, 2.35 e  2.38 2.19, 2.60  

 
20 mg 

 
GZR 100 mg  16 f  0.89 0.71, 1.11  1.10 0.95, 1.28  1.12 0.97, 1.30  
EBR 50 mg  16 f  1.11 0.98, 1.26  1.05 0.92, 1.18  1.03 0.91, 1.17  

 40 mg 
QD 

GZR 100 mg  16 g  1.10 0.89, 1.37  1.12 0.96, 1.30  1.17 1.02, 1.34  
EBR 50 mg  16 g  1.02 0.92, 1.14  1.05 0.93, 1.18  1.03 0.92, 1.17  

a AUCinf AUC0-24 b 11 c 10 d 13 e 20 f
14 g 12  

 
44 PK GZR EBR  

 
 

 
90%  

 GZR EBR Cmax AUC a  Ctrough 
 25 mg QD 200 mg QD 50 mg QD 19 1.07 0.97, 1.17  1.13 1.07, 1.20  1.16 1.09, 1.23  
 10 mg  200 mg QD 50 mg QD 12 b  5.49 4.29, 7.04  2.26 1.89, 2.69 c  0.98 084, 1.13  
 40 mg  200 mg QD 50 mg QD 12 1.28 1.05, 1.55  1.33 1.09, 1.64 d   
 50 mg  200 mg QD 50 mg QD 12 1.22 1.05, 1.40  1.16 1.00, 1.34  1.14 0.95, 1.36  

 
400 mg  

200 mg QD 50 mg QD 16 2.43 2.12, 2.79 e  2.27 1.72, 2.99   

GS-331007 200 mg QD 50 mg QD 16 0.87 0.78, 0.96  1.13 1.05, 1.21  1.53 1.43, 1.63  
 400 mg  200 mg QD 50 mg QD 14f  0.90 0.85, 0.97  0.96 0.90, 1.02  1.00 0.92, 1.08 g  

 2 mg  200 mg QD 50 mg QD 16 0.60 0.52, 0.69  1.43 1.24, 1.64  1.70 1.49, 1.94 g  

 1,000 mg  200 mg QD 50 mg QD 14 0.85 0.67, 1.07  0.95 0.87, 1.03   

 
40 mg  

200 mg QD 50 mg QD 14 1.05 1.00, 1.10  1.08 1.00, 1.17   

 200 mg QD 50 mg QD 14 1.04 0.99, 1.09  1.08 1.01, 1.16   

 10 mg  200 mg QD 50 mg QD 16 4.34 3.10, 6.07  1.94 1.63, 2.33 h   0.21 0.17, 0.26  

 
 

300 mg QD 
100 mg QD 50 mg QD 13 1.14 0.95, 1.36  1.27 1.20, 1.35 i  1.23 1.09, 1.40  

 /
/

/  

150/150/200/300 m
g QD 

100 mg QD 50 mg QD 

22j  1.02 0.93, 1.11  1.10 1.00, 1.21  1.31 1.11, 1.55  

 22j  1.39 1.29, 1.50  1.49 1.42, 1.57   

 22j  0.96 0.90, 1.02  1.07 1.03, 1.10  1.19 1.13, 1.25  

 22j  1.25 1.14, 1.37  1.18 1.13, 1.24  1.20 1.15, 1.26  

a AUCinf AUC0-24 b 11 c 8 d 10 e 12
14 f 13 g C12 h 15 i 12 j 21  
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6.2.5 QT/QTc  

6.2.5.1 GZR QT/QTc CTD 5.3.4.1-1 MK-5172-049 2013 12 2014 2  

GZR 41 40

400 mg GZR 1,600 mg

QT/QTc 3 3
40 Fridericia QT

3 90%

14.5 12.5, 16.6 ms GZR Fridericia

QT 8 90%

0.48 2.54, 1.58 ms 90% 10 ms GZR 

1,600 mg QTc GZR 1600 mg

Cmax AUC0-24 14,100 nmol/L 77,000 nmol h/L  

 

6.2.5.2 EBR QT/QTc CTD 5.3.4.1-2 MK-8742-015 2013 10 2014 2  

EBR 39 38

39 400 mg

EBR 700 mg QT/QTc

3 3 41 Fridericia

QT

3 90% 8.60 6.67, 10.5 ms EBR

Fridericia QT 1.5

90% 0.86 1.06, 2.78 ms 90%

10 ms EBR 700 mg QTc

EBR 700 mg Cmax AUC0-24 567 nmol/L

6,200 nmol h/L  

 

6.2.6 PPK  

6.2.6.1 GZR PPK CTD 5.3.3.5-1  

2 MK-5172-009 MK-5172-058 19 42

HCV GZR PK 2,848 25,075 PPK

NONMEM version 7.3 2 43 1

2 CL/F

HCV genotype genotype 1b 3 4 6

V2/F
                                                        
40  10  
41  7  
42  MK-5172-001 MK-5172-004 MK-8742-008 MK-5172-014 MK-5172-040 MK-5172-042 MK-5172-069

MK-5172-003 MK-5172-035 MK-5172-038 MK-5172-039 MK-5172-047 MK-5172-048 MK-5172-052 MK-
5172-059 MK-5172-060 MK-5172-061 MK-5172-068 MK-5172-074  

43  1 64% HCV 2
2 100 mg 1  
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HCV genotype genotype 6 DAA HIV

k23 HCV

DAA EBR

ka 2 ka2

100 mg 100 mg 44 CL/F V2/F

CL/F

CL 11% CL/F

CL/F

C C GZR 100 mg QD

PK

45 PPK HCV / MK-

5172-058 Cmax AUC 617 nmol/L

4,438 nmol h/L  
 

45 GZR PK  

 Cmax nmol/L  AUC0-24 nmol h/L  Ctrough nmol/L  
C  C  C  C  C  C  

 
939 

860, 1,053  
632 

590, 705  
7,004 

6,342, 7,721  
4,537 

4,192, 4,919  
66.6 

59.3, 74.3  
40.3 

36.3, 44.3  

 
359 

342, 398  
222 

212, 241  
3,113 

2,914, 3,353  
1,927 

1,804, 2,059  
40.5 

36.9, 43.4  
24.6 

22.3, 26.1  
90%  

 

6.2.6.2 EBR PPK CTD 5.3.3.5-2  

2 MK-5172-058 MK-7009-050 14 45

HCV EBR PK 2,429 19,164 PPK

NONMEM version 7.2.0 2

CL/F eGFR

RBV CYP3A V2/F

HCV ka BA F1 100 mg
46 CL/F V2/F

                                                        
44  21 MK-5172-001 MK-5172-004 MK-5172-009 MK-5172-014 MK-5172-040 MK-5172-042 MK-5172-

069 MK-8742-008 MK-5172-003 MK-5172-035 MK-5172-038 MK-5172-039 MK-5172-047 MK-5172-048
MK-5172-058 MK-5172-059 MK-5172-074 MK-5172-052 MK-5172-060 MK-5172-061 MK-5172-068

HCV GZR PK 2,602 23,271
PPK CTD 5.3.3.5.3

CL/F
HCV genotype genotype 6 PegIFN V2/F

HCV genotype genotype 6 DAA
HIV PegIFN k23 HCV
DAA EBR RBV PegIFN

k32 ka HCV HCV
ka2  

45  MK-8742-001 MK-8742-002 MK-8742-003 MK-8742-004 MK-8742-008 MK-
5172-035 MK-5172-047 MK-5172-048 MK-5172-052 MK-5172-059 MK-5172-060 MK-5172-061 MK-5172-068 MK-5172-074

 
46  16 MK-7009-050 MK-8742-001 MK-8742-002 MK-8742-003 MK-8742-004 MK-8742-008

MK-5172-035 MK-5172-047 MK-5172-048 MK-5172-052 MK-5172-058 MK-5172-059 MK-5172-060 MK-
5172-061 MK-5172-068 MK-5172-074 HCV EBR PK 2,167 17,042

PPK CTD 5.3.3.5.4
CL/F eGFR
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CL/F

47 CL/F C

C EBR 50 mg QD

PK 46

PPK HCV / MK-5172-058

Cmax AUC 177 nmol/L 2,775 nmol h/L  
 

46 EBR PK  

 Cmax nmol/L  AUC0-24 nmol h/L  Ctrough nmol/L  
C  C  C  C  C  C  

 
164 

160, 174  
168 

165, 179  
2,619 

2,565, 2,793  

2,687 
2,630, 

2,850  

68.5 
66.0, 73.0  

70.0 
67.6, 74.3  

 
139 

136, 145  
138 

135, 143  
2,244 

2,169, 2,315  

2,206 
2,141, 

2,275  

57.5 
54.8, 59.0  

55.9 
53.3, 57.3  

90%  
 

6.2.6.3 CTD 5.3.5.3-1 5.3.5.3-4  

GZR 100 mg EBR 50 mg QD 12 HCV

GZR EBR AUC0-24 SVR12 GZR EBR

AUC0-2448 SVR12  

GZR 100 800 mg PegIFN RBV MK-5172-003

ALT/AST 49 / MK-5172-058
50 HCV

GZR Cmax AUC0-24 C2 ALT/AST

GZR Cmax AUC0-24 C2 ALT/AST

 

GZR 100 mg EBR 50 mg QD / MK-5172-058

GZR EBR AUC0-24 4 GZR EBR AUC0-

24

 

 

6.2.7 PBPK CTD 5.3.3.3-7 CTD 5.3.3.3-8  

GZR PK PK

GZR PBPK SimCYP version 14

                                                        
PegIFN RBV RBV CYP3A

V2/F HCV ka BA F1 100 mg  
47  objective function value -14172.5

-14174.1  
48  PPK 6.2.6.1 6.2.6.2 AUC0-24 
49  ALT AST 2 4 4 5 ALT

AST  
50  MK-5172-003 MK-5172-035 MK-5172-038 MK-5172-039 MK-5172-047 A B MK-5172-048 MK-5172-052 MK-5172-

059 A MK-5172-060 MK-5172-061 MK-5172-068 MK-5172-074  
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MK-5172-001 MK-5172-040 6.2.1.1.2.1 6.1.1.1 4.2.2 4.3.2

4.5 GZR 51  

EBR PK PK

EBR PBPK SimCYP version 13

MK-8742-001 6.2.1.2.2.1 4.7.2 4.8.2 4.10

EBR 52  
53 HCV 54 GZR PK

53 EBR PK GZR

EBR PK PK

 

GZR EBR  

• GZR EBR

Compilation of Anatomical, Physiological and Metabolic Characteristics for a 

Reference Asian Man. IAEA, 1998 CYP Xenobiotica 2006; 36: 499-513

Clin Pharmacol Ther 2013; 94: 37-51

GZR EBR

J Pharmacokinet Pharmacodyn 2007; 34: 401-31 Ann 

ICRP 2002; 32: 5-265  

GZR  

• GZR

Pharmacol Rev 2004 ;56: 163-84 CYP3A

J Pharmacol Exp Ther 2004; 308: 874-9  

• HCV GZR

Clin Pharmacokinet 2010; 49: 189-206 Nucl 

Med Commun 1991; 12: 507-17 CYP3A OATP1B Drug Metab Dispos 2008; 36 : 

1786-93  

EBR  

 MK-8742-004 6.2.3.2.2 EBR

 

 

                                                        
51  1 OATP1B Full PBPK

CYP3A
MK-5172-001 MK-5172-031 6.2.4.2 GZR Cmax AUC

 
52  1 single adjusting compartment SAC Minimal PBPK CYP3A

MK-8742-003
MK-8742-016 6.2.4.3 EBR Cmax AUC

 
53  SimCYP  
54  HCV 19% Nucl Med Commun 1991; 12: 507-17 CYP3A OATP1B

20 17% Drug Metab Dispos 2008; 36: 1786-93  
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6.R  

6.R.1 GZR EBR PK  

GZR EBR PK  

GZR PK MK-5172-009 6.2.1.1.1

MK-5172-001 6.2.1.1.2.1 GZR 400 mg QD

PK Cmax AUC0-24

2.3 2.9 GZR PPK 6.2.6.1 CL/F V2/F

k23 HCV

AUC HCV 1.9

/ MK-5172-058 PPK

HCV AUC

HCV AUC HCV 2  

EBR PK MK-7009-050 6.2.1.2.1

MK-8742-001 6.2.1.2.2.1 EBR 50 mg QD

PK Cmax AUC0-24

1.7 1.4 EBR PPK 6.2.6.2 CL/F

HCV AUC HCV

1.1 / MK-5172-058

PPK HCV AUC

HCV AUC HCV

1.1  

GZR EBR PK PBPK

6.2.7  

 

GZR EBR  

 

6.R.2 HCV PK  

HCV GZR EBR PK

 

MK-5172-050 GZR EBR Cmax

AUC0-24

6.2.3.3  

HCV GZR PK GZR PPK 6.2.6.1

PK eGFR

HCV GZR Cmax AUC

630 nmol/L 4,540 nmol h/mL HCV

 

HCV EBR PK EBR PPK 6.2.6.2

PK CL/F

eGFR HCV EBR
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Cmax AUC0-24 230 nmol/L 3,580 nmol h/mL

HCV EBR Cmax AUC 170 nmol/L 2,690 nmol h/mL

1.33  

HCV GZR EBR Cmax AUC

50 mL/min HCV /

Cmax AUC0-24 GZR 150 3,630 nmol/L 1,030 31,600 nmol h/L

EBR 58 420 nmol/L 770 6,970 nmol h/L

GZR EBR

 

 

HCV GZR

EBR 7.R.3  
 

6.R.3 / MK-5172-058  

GZR EBR / MK-5172-058 1

 

/ MK-5172-058 1 GZR

50 100 mg QD  

 HCV GZR PegIFN RBV 2

GZR 25 100 mg QD MK-5172-038 55 SVR12

GZR 100 800 mg QD MK-5172-003 SVR12

GZR 50 mg 100 mg QD

 

 MK-5172-003 GZR 200 mg ALT/AST
49 GZR 100 mg QD  

 MK-5172-009 MK-5172-001 PK

GZR Cmax AUC0-24 2.3

2.9 6.R.1 GZR 100 mg QD

50 mg QD  

 

1 4

GZR 50 mg GZR 100 mg

SVR4 50 100 mg

2 HCV RNA

100 mg 70% 50 mg 60%

                                                        
55  MK-5172-004 GZR 30 mg HCV RNA MK-5172-

038 25 mg PegIFN RBV MK-5172-003
GZR 400 800 mg ALT MK-5172-038

100 mg MK-5172-004 10 800 mg GZR HCV RNA
HCV RNA 3 log10 IU/mL AUC0-24 Ctrough 3.2 nmol h/mL

28 nmol/L GZR 400 mg 400 800 mg
400 mg 10 200 mg  
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2 GZR 

100 mg QD  

 

/ MK-5172-058 1 EBR

50 mg QD 1 GZR EBR 50 mg QD

2 EBR 50 mg QD  

 HCV MK-5172-035 156 EBR 20

50 mg QD SVR12 95% in vtiro 3.4.2.3.2

10 mg Ctrough 4.08 nmol/L EBR 20 mg EBR 50 mg

Ctrough 34.3 nmol/L

 

 MK-7009-050 MK-8742-001 PK

EBR Cmax AUC0-24

1.7 1.4 6.R.1 2 HCV EBR 50 mg 

QD  

 MK-7009-050 EBR 50 mg QD

AUC0-24 2,166 nmol h/L

MK-8742-001 200 mg MK-8742-017 /

1.6 3.1

 

 MK-8742-001 MK-8742-002 HCV

PK  

 

/ MK-5172-058  

GZR 25 100 mg QD SVR12 /

MK-5172-058 1 GZR 100 mg QD

7.1 2 GZR 100 mg QD

 

EBR in vtiro EBR 50 mg QD NS5A

EBR 20 mg QD

EBR 50 mg QD

/ MK-5172-058 1 EBR 50 mg QD

7.1 2 EBR 50 mg QD

 

 

                                                        
56  MK-8742-002 EBR 10 50 mg HCV RNA

10 mg 50 mg HCV RNA MK-5172-035 EBR 20
50 mg MK-8742-002 5 100 mg EBR HCV

Ctrough 3 nmol/L EBR 6 mg EBR
BA 10 mg
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7.  

2 11 13

1 12 47

 
 

47  

 

7.1 / CTD 5.3.5.1-1 MK-5172-058 2014 8

2015 12  

/ MK-5172-058 GZR 50 mg 100 mg EBR 50 mg 12

1 1

GZR EBR 50 mg 12 2

 

 

1  

C genotype 1 60

19  

GZR/EBR 50/50 mg 100/50 mg QD 12

3  

 
3 1  

 

63 1 62 GZR/EBR 50/50 mg 31

GZR/EBR 100/50 mg 31 FAS  

       
 

 /  MK-5172-
058 

HCV genotype 1 
C C  

 

 
 
 

399 

1 GZR/EBR 50/50 mg
100/50 mg QD 12  

2 GZR/EBR 100/50 mg
QD 12  

 /  MK-5172-
052 

HCV genotype 1 
C C  

 

 
 
 

237 

GZR/EBR 100/50 mg
QD 12  

PK
GZR/EBR 100/50 mg QD 12  

 

 

 MK-5172-
060 

HCV genotype 1 4 6 
C C  

 

 
 
 

421 GZR/EBR 100/50 mg
QD 12  

 MK-5172-
068 

HCV genotype 1 4 6 
C C  

 

 
 
 

420 GZR/EBR 100/50 mg
RBV QD 12 16  



 61 

GZR/EBR 50/50 mg 100/50 mg SVR12 57 95% 100 88.8, 100 %

31/31 96.8 83.3, 99.9 % 30/31  

4 GZR/EBR 

50/50 mg 67.7% 21/31 GZR/EBR 100/50 mg 74.2% 23/31
58 GZR/EBR 50/50 mg 32.3% 10/31 GZR/EBR 100/50 mg 29.0% 9/31

5% 48

 
 

48 5% 1  

 
  

GZR/EBR 
50/50 mg  

GZR/EBR 
100/50 mg  

GZR/EBR 
50/50 mg  

GZR/EBR 
100/50 mg  

 31 31 31 31 
 21 67.7  23 74.2  10 32.3  9 29.0  

 7 22.6  10 32.3  0 1 3.2  
 4 12.9  3 9.7  4 12.9  3 9.7  
 3 9.7  1 3.2  1 3.2  0 

 2 6.5  0 0 0 
 2 6.5  1 3.2  1 3.2  0 

 2 6.5  1 3.2  0 1 3.2  
 1 3.2  2 6.5  0 0 

%  
 

GZR/EBR 50/50 mg 1

1 GZR/EBR 100/50 mg 1 1

 

 

2  

C C 59 genotype 1 60 270

C C
61 50  

C GZR/EBR 100/50 mg62 QD C

GZR/EBR 100/50 mg QD 12 4

12 4 GZR/EBR 100/50 mg 

QD 12  

                                                        
57  12 HCV RNA SVR12 24 SVR SVR24

Hepatology 2010; 51: 1122-6 SVR12  
58   
59  

Child-Pugh B C
Child-Pugh-Turcotte 6  

 F4  
 0  

γ- % 0.124 ng/mL 0.001 =1 =2 0.413 10,000/mm3

0.075 2.005 
 12 12.5 kPa  

60  50 mL/min  
61   
62  1 4 2

GZR 100 mg  



 62 

 
 

4 2  
 

1 C 301 63 198 GZR/EBR 

100/50 mg 149 49 IFN 64 103 GZR/EBR 100/50 mg 78

25 FAS

C 35 20 IFN 15 FAS

 

C GZR/EBR 100/50 mg SVR12 95%

96.6 92.3, 98.9 % 144/149 95%

SVR12 75%65 GZR/EBR 100/50 mg IFN

C GZR/EBR 100/50 mg SVR12 95% 96.2 89.2, 99.2 %

75/78 IFN C GZR/EBR 100/50 mg

SVR12 95% 100 83.2, 100 % 20/20 93.3 68.1, 99.8 % 14/15

GZR/EBR 100/50 mg IFN

C SVR12 93.9% 46/49 100% 24/24

 

C 4

GZR/EBR 100/50 mg 64.8% 147/227 67.6% 50/74

C 80.0% 28/35

C GZR/EBR 100/50 mg 25.6% 58/227 18.9%

14/74 C 37.1% 13/35

5% 49  
 

                                                        
63  IFN IFN DAA  
64  IFN  

IFN IFN  
IFN HCV RNA

HCV RNA  
IFN HCV RNA 12 HCV RNA 2 

log10 IU/mL 12 HCV RNA 2 log10 IU/mL
 

65  PegIFN/RBV NS3/4A 3 SVR24
73% J Hepatol 2012; 56: 78-84  
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49 5% 2  

 

  
    

GZR/EBR 
100/50 mg   

GZR/EBR 
100/50 mg  

GZR/EBR 
100/50 mg   

GZR/EBR 
100/50 mg  

 227 74 35 227 74 35 
 147 64.8  50 67.6  28 80.0  58 25.6  14 18.9  13 37.1  

 34 15.0  12 16.2  5 14.3  2 0.9  1 1.4  0 
ALT  13 5.7  1 1.4  5 14.3  12 5.3  1 1.4  5 14.3  
AST  11 4.8  2 2.7  5 14.3  9 4.0  2 2.7  5 14.3  

 11 4.8  2 2.7  3 8.6  2 0.9  1 1.4  3 8.6  
 10 4.4  1 1.4  2 5.7  3 1.3  0 1 2.9  
 9 4.0  1 1.4  3 8.6  5 2.2  0 0 
 8 3.5  3 4.1  3 8.6  2 0.9  1 1.4  2 5.7  

 7 3.1  3 4.1  2 5.7  4 1.8  3 4.1  2 5.7  

 6 2.6  4 5.4  1 2.9  1 0.4  1 1.4  0 

 1 0.4  0 2 5.7  1 0.4  0 1 2.9  
%  

 

C GZR/EBR 100/50 mg 1 66

 

C GZR/EBR 100/50 mg 11 2

ALT AST

1 1 1

C GZR/EBR 100/50 mg 2 ALT

AST 1

 

C GZR/EBR 100/50 mg 3

ALT AST 1 1

C GZR/EBR 100/50 mg 2 ALT AST 1

 

GZR/EBR 100/50 mg

65.8% 48/73 26.0% 19/73

5% 50  
 

50 GZR/EBR 5%  
   

 73 73 
 48 65.8  19 26.0  

 13 17.8  0 
 4 5.5  0 
 4 5.5  3 4.1  

 4 5.5  4 5.5  
%  

 

1 1

 
 

                                                        
66  77 12 77

4  
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7.2 / CTD 5.3.5.1-3 MK-5172-052 2014 3

2015 3  
67 C C 68 genotype 1

220 GZR/EBR

PK

79  

PK GZR/EBR 100/50 mg GZR/EBR 100/50 mg QD

12 QD 12

5 12 4

GZR/EBR 100/50 mg QD 12  
 

 
5  

 

PK 11 10 IFN 1

GZR/EBR 100/50 mg 226 1

224 63 179 GZR/EBR 100/50 mg 91 88 IFN
69 45 GZR/EBR 100/50 mg 20 25 FAS

HCV RNA 70 6 116 Modified 

full analysis set mFAS  

                                                        
67  CKD 4 eGFR 15 mL/min/1.73 m2 30 mL/min/1.73 m2 5 eGFR 15 mL/min/1.73 m2

3
 

68  
 

 F4  
 12 12.5 kPa  
 0.75 AST AST to platelet ratio index APRI 2  

69  IFN  
IFN IFN  

IFN HCV RNA  
 

IFN 12 2 log10 IU/mL HCV RNA
 

IFN 12 2 log10 IU/mL 4 1 log10 IU/mL
HCV RNA  

70  HCV RNA  
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IFN C C

PK 11 GZR/EBR 100/50 mg 105 GZR/EBR 100/50 mg

SVR12 71 95% 99.1 95.3, 100 % 115/116  

14 PK

81.8% 9/11 GZR/EBR 100/50 mg 75.7% 84/111 84.1% 95/113

PK 36.4% 4/11 GZR/EBR 100/50 mg 34.2%

38/111 34.5% 39/113 10%

51  
 

51 10%  

 
  

PK 
GZR/EBR 

100/50 mg   PK 
GZR/EBR 

100/50 mg   

 11 111 113 11 111 113 
 9 81.8  84 75.7  95 84.1  4 36.4  38 34.2  39 34.5  
 4 36.4  19 17.1  19 16.8  1 9.1  13 11.7  6 5.3  

 3 27.3  7 6.3  12 10.6  1 9.1  4 3.6  6 5.3  
 2 18.2  11 9.9  17 15.0  0 6 5.4  9 8.0  

 2 18.2  6 5.4  18 15.9  1 9.1  3 2.7  4 3.5  
 1 9.1  6 5.4  15 13.3  0 2 1.8  6 5.3  
 1 9.1  17 15.3  18 15.9  0 14 12.6  9 8.0  

%  
 

GZR/EBR 100/50 mg 1 4

1  

14 GZR/EBR 100/50 mg 16

2

1

19 2

ALP

1

1 GZR/EBR 

100/50 mg 1 1 1 4

1 ALP 1
72  

5 ALT AST

1

 

 

                                                        
71  12 HCV RNA  
72   GZR/EBR 100/50 mg 14 4.5
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7.R  

7.R.1  

GZR/EBR C C

genotype 1  

GZR/EBR

GZR/EBR

GZR/EBR SVR

 

 

 

 

7.R.1.1  

C C genotype 1 GZR/EBR

 

/ MK-5172-058 2 C

GZR/EBR SVR12 95% 96.6 92.3, 98.9 %

144/149 95% SVR12 75%

7.1 GZR/EBR 52 GZR/EBR

2 IFN C

GZR/EBR SVR24 96.6% 144/149 96.2% 75/78

SVR12 IFN C

GZR/EBR SVR24 100% 20/20 86.7% 13/15

SVR12  

C C genotype 1 GZR/EBR

 
 

52 / MK-5172-058 2 SVR12 FAS  

 
GZR/EBR  

169  93  
 164/169 97.0  89/93 95.7  

genotype 
1a 2/2 100  3/3 100  
1b 162/167 97.0  86/90 95.6  

 
C  144/149 96.6  75/78 96.2  

C  20/20 100  14/15 93.3  

 
65  97/98 99.0  41/41 100  
65  67/71 94.4  48/52 92.3  

IFN  
 141/145 97.2   

 23/24 95.8   

 
  31/33 93.9  
  46/46 100  

IFN   12/14 85.7  

HCV RNA  
100,000 IU/mL  4/4 100   
100,000 IU/mL  160/165 97.0  89/93 95.7  

IL28B  
rs12979860 

CC 110/114 96.5  38/39 97.4  
Non CC 54/55 98.2  51/54 94.4  

%  
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/ MK-5172-058 2 C

GZR/EBR SVR12 95%

IFN C IFN C

SVR12 96.2% 75/78 100% 20/20 93.3%

14/15 IFN C C

genotype 1 GZR/EBR

 

 

7.R.1.2  

GZR/EBR

GZR/EBR  

/ MK-5172-058 73

NS3 74 NS5A 75 SVR12 53 NS3

NS5A SVR12

SVR12  
 

                                                        
73  1 2 GZR/EBR SVR12

25%
 

74  GZR in vitro 3.1.3 NS3/4A 100 mg  7
150 mg  5 V36A/G/L/M/I T54A/C/G/S V55A/I Y56H

Q80K/R V107I 122A/G/R I132V R155X A156S/T/V/F/G V158I D168X I/V170A/F/T/V M175L X
 

75  EBR in vitro 3.4.2 NS5A 60 mg  10  
2 M28T/V/A/G Q30E/H/R/G/K/L/D L31M/V/F H58D Y93C/H/N/S genotype 
1a L28T/V/A R30E/H/G/K/L/D L31M/V/F P58D Y93C/H/N/S genotype 1b  
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53 / MK-5172-058 NS3 NS5A SVR12  
 
 
 
 

 

C  C  
1 2 2 

GZR/EBR 50/50 mg  GZR/EBR 100/50 mg  GZR/EBR 100/50 mg  GZR/EBR 100/50 mg  
        

NS3  
genotype 

1a Q80K     
100 
2/2  

100 
2/2   

100 
1/1  

genotype 
1b 

V36L  
100 

31/31   
96.8 

30/31  
100 
1/1  

97.7 
214/219   

97.1 
33/34  

T54S 100 
2/2  

100 
29/29  

100 
2/2  

96.6 
28/29  

100 
8/8  

97.6 
207/212  

100 
1/1  

97.0 
32/33  

V55A  
100 

31/31   
96.8 

30/31  
100 
1/1  

97.7 
214/219   

97.1 
33/34  

Q80K  
100 

31/31   
96.8 

30/31  
100 
2/2  

97.7 
213/218   

97.1 
33/34  

V107I 100 
1/1  

100 
30/30  

100 
1/1  

96.7 
29/30   

97.7 
215/220   

97.1 
33/34  

S122A/G/T 100 
7/7  

100 
24/24  

100 
7/7  

95.8 
23/24  

100 
49/49  

97.1 
166/171  

100 
9/9  

96.0 
24/25  

V158I  
100 

31/31   
96.8 

30/31  
100 
1/1  

97.7 
214/219   

97.1 
33/34  

D168E  
100 

31/31   
96.8 

30/31  
100 
5/5  

97.7 
210/215   

97.1 
33/34  

V170I/M/T 100 
1/1  

100 
30/30   

96.8 
30/31  

100 
8/8  

97.6 
207/212  

100 
2/2  

96.9 
31/32  

M175L  
100 

31/31   
96.8 

30/31  
100 
3/3  

97.7 
212/217   

97.1 
33/34  

NS5A  

genotype 
1a 

M28V     
100 
1/1  

100 
3/3   

100 
1/1  

Y93C     
100 
1/1  

100 
3/3   

100 
1/1  

genotype 
1b 

R30H/Q  
100 

31/31   
96.8 

30/31  
100 
2/2  

97.7 
213/218   

97.1 
33/34  

L31I/M/V 100 
2/2  

100 
29/29  

100 
1/1  

96.7 
29/30  

85.7 
6/7  

98.1 
209/213  

100 
3/3  

96.8 
30/31  

Y93H/C 100 
2/2  

100 
29/29  

80.0 
4/5  

100 
26/26  

93.1 
27/29  

98.4 
188/191  

100 
7/7  

96.3 
26/27  

%  
 

/ MK-5172-058 7

NS3 NS5A

7 54 NS5A Y93H 7

4 L31M

7 6 6 Y93H Y93H 3

L31M 1

GZR/EBR  
 

54 NS3 NS5A  

 
NS3  NS5A  

 
 

  
 

 
  a    a  

C  

   Y93Y/H L31M, Y93H 7.0, 16.7 
    Y93H 16.7 
   L31M L31M, Y93H 7.0, 16.7 
   Y93H Y93H 16.7 
   Y93H L31M, Y93H 7.0, 16.7 
    L31M, Y93H 7.0, 16.7 

C      Y93H 16.7 
a EC50 EC50 
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NS3 NS5A

GZR/EBR SVR12 GZR/EBR

NS3 NS5A

L31 Y93

GZR/EBR

GZR/EBR

GZR/EBR SVR

 

 

 
 

7.R.2  

GZR/EBR C

C genotype 1 GZR/EBR

 

GZR/EBR

ALT/AST

 

 

 

 

7.R.2.1 GZR/EBR  

C C genotype 1 GZR/EBR

 

/ MK-5172-058 55  
 

55 / MK-5172-058 2 FAS 4  

 C  C  
GZR/EBR 100/50 mg  GZR/EBR 100/50 mg 

 227 74 35 
 147 64.8  50 67.6  28 80.0  

a  5 2.2  1 1.4  1 2.9  
 11 4.8  1 1.4  0 

 0 b  0 0 
 3 1.3  1 1.4  0 

%  
a

3  
b 1 7.1  

 

C

GZR/EBR 2 ALT AST 1
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1

GZR/EBR

GZR/EBR 2 ALT AST 1

C

GZR/EBR 3%

ALT 5.7% 13/227 1.4% 1/74  
 

 

/ MK-5172-058 GZR/EBR

GZR/EBR ALT AST

C

7.R.4.2  

 

7.R.2.2  

GZR/EBR

 

/ MK-5172-058 2 C C
76 ALT/AST 56

/ MK-5172-058 2 GZR/EBR

2

1 1

GZR/EBR 1

 
 

56 ALT/AST  

 
/ MK-5172-058   

GZR/EBR 100/50 mg  GZR/EBR 100/50 mg 
ALT  AST  ALT  AST  ALT  AST  

 262 262 74 74 1033 1033 
 18 6.9  16 6.1  1 1.4  2 2.7  15 1.5  9 0.9  

a  1 0.4  1 0.4  0 0 6 0.6  3 0.3  
 1 0.4  1 0.4  0 0 0 0 

 0 0 0 0 0 0 
 1 0.4  1 0.4  0 0 3 0.3  3 0.3  

%  
a

3  
 

GZR 100 mg 200 mg 400 mg 800 mg PegIFN RBV QD 12

MK-5172-003 GZR 200 mg 400 mg 800 mg

                                                        
76  / MK-5172-058 1 MK-5172-035 MK-5172-047 MK-5172-048 MI-5172-059

MK-5172-060 MK-5172-061 MK-5172-068  
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ALT ALT HCV RNA

ALT ALT/AST

 

8  

INR

 

ALT/AST GZR

ALT/AST  

/ MK-5172-058 76 GZR/EBR C

C ALT/AST 57

/ MK-5172-058 ALT/AST

GZR  
 

57  
/ MK-5172-058 2 4  

 

 
4  4 8  8 12  12  

/
a  b  

/
a  b  

/
a  b  

/
a  b  

 262 1,033 262 1,030 260 1,027 259 990 
ALT  0 2 0.2  2 0.8  3 0.3  7 2.7  7 0.7  9 3.5  3 0.3  
AST  0 0 3 1.1  3 0.3  6 2.3  5 0.5  7 2.7  1 0.1  

%  
a 2 4 b 14  

 

/ MK-5172-058 2 3 5

ALT/AST GZR/EBR C C

3 ALT/AST 7 8

50 1 8 12 3

ALT/AST

INR 6 5

1 ALT/AST

1 7 8 50  

ALT/AST GZR

6.2.6.3 3 ALT/AST 8

3 ALT/AST

8

8

GZR/EBR

 

 

 

/ MK-5172-058 ALT/AST GZR/EBR

3
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INR

3 ALT/AST 8

ALT/AST 8

8

ALT/AST  
 

7.R.2.3  

 

/ MK-5172-058 2 C C

65 65 58  
 

58 65 65 2  

 GZR/EBR 100/50 mg   
65  65  65  65  

 139 123 40 34 
 92 66.2  83 67.5  30 75.0  20 58.8  

a  3 2.2  3 2.4  0 1 2.9  
 3 2.2  8 6.5  0 1 2.9  

 0 0 0 0 
 1 0.7  2 1.6  0 1 2.9  

%  
a

3  
 

GZR/EBR 65 65

65 65 GZR/EBR

65 65

2

GZR/EBR

 

 

 

GZR/EBR

 

 

7.R.3 C C  

7.R.3.1  

C C

 

C C genotype 1

/ MK-5172-052 eGFR

59 eGFR GZR/EBR
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C C

GZR/EBR  
 

59 GZR/EBR SVR12 mFAS MK-5172-052  
  SVR12 95%  

 116 99.1 95.3, 100 % 115/116  

eGFR 
15 30 mL/min/1.73 m2 22 100 84.6, 100 % 22/22  
< 15 mL/min/1.73 m2 94 98.9 94.2, 100.0 % 93/94  

 
 87 98.9 93.8,100.0 % 86/87  
 29 100 88.1,100 % 29/29  

 

 

/ MK-5172-052 C C

genotype 1 GZR/EBR

C C GZR/EBR

 

 

 
 

7.R.3.2  

C C

 

C C / MK-

5172-052 GZR/EBR 75.7% 84/111

84.1% 95/113 34.2% 38/111 34.5% 39/113

14.4% 16/111 16.8% 19/113  

GZR/EBR 100/50 mg 1 4

1 GZR/EBR 100/50 mg 1

GZR/EBR

 

/ MK-5172-052 PK GZR/EBR 100/50 mg

eGFR 60 GZR/EBR

 
 

60 PK GZR/EBR 100/50 mg eGFR  
/ MK-5172-052 4  

  1
 

2
 

4
 

6
 

8
 

10
 

12
 4  

 27 27 28 29 30 29 30 30 29 
eGFR

mL/min/1.73 m2  18.9 ± 7.9 18.9 ± 8.0 19.6 ± 7.9 18.3 ± 7.3 18.2 ± 8.0 19.1 ± 8.4 18.2 ± 7.9 18.2 ± 8.0 18.6 ± 7.4 

mL/min/1.73 m2  
 0 ± 1.9 - 0.0 ± 3.4 - 0.9 ± 2.6 - 0.9 ± 5.4 - 0.0 ± 4.9 - 0.9 ± 4.8 - 1.0 ± 4.6 - 0.9 ± 4.8 

 ±   
/ MK-5172-052 PK GZR/EBR 100/50 mg

GZR/EBR
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61 GZR/EBR

 
 

61 PK GZR/EBR 100/50 mg GZR/EBR
/ MK-5172-052 14  

a  
14  

0 1 2 3 4 
0 1 1 0.8  0 0 0 0 
1 1 0 0 1 0.8  0 0 
2 4 0 0 2 1.6  2 1.6  0 
3 25 0 0 0 21 17.2  4 3.3  
4 91 0 0 0 0 91 74.6  

 122 1 0.8  0 3 2.5  23 18.9  95 77.9  
%  

a 0 1.1 1 1.1 1.3 2
1.4 1.8 3 1.9 3.4 4

3.5  
 

HCV GZR 100 mg EBR 50 mg QD 12

 
 

 

C C

C C GZR/EBR

C

C GZR/EBR

 

 

 

 

7.R.4  

/ MK-5172-058 GZR/EBR

genotype 1 C C

7.R.1 7.R.2 GZR/EBR

1 1 C C

 

 

 
 

7.R.4.1 genotype  

genotype 1 subtype GZR/EBR

 

/ MK-5172-058 2 C

GZR/EBR SVR12 genotype 1a 100% 4/4 genotype 1b

96.4% 215/223 / MK-5172-058 genotype 1a

RBV GZR/EBR
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SVR12 genotype 1a C 92.9% 379/408 genotype 1a C

93.7% 104/111 genotype 1 subtype GZR/EBR

 

 

genotype 1a 1b GZR/EBR

 
 

7.R.4.2 C  

C GZR/EBR

 

/ MK-5172-058 IFN C

GZR/EBR SVR12 100% 20/20 93.3% 14/15

C C GZR/EBR

62  
 

62 / MK-5172-058 2 4  

 C  C  
GZR/EBR 100/50 mg GZR/EBR 100/50 mg 

 227 35 
 147 64.8  28 80.0  

 5 2.2  1 2.9  
 11 4.8  0 

 0 0 
 3 1.3  0 

%  
 

C

 

 

 

/ MK-5172-058 IFN C

GZR/EBR C

C GZR/EBR

C C

GZR 6.2.3.1.1  

C GZR/EBR

C

 
 

7.R.4.3 NS3/4A NS5A  

NS3/4A NS5A SVR C

C genotype 1 GZR/EBR
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7.R.4.3.1 NS3/4A  

NS3/4A PegIFN/RBV NS3/4A

PegIFN/RBV NS3/4A

GZR/EBR RBV

MK-5172-048 CTD 5.3.5.2-6 NS3 74

SVR12 100% 44/44 SVR12 91.1% 31/34

3 2 NS5A  

/ MK-5172-058 1 2 NS3

GZR/EBR SVR12 100% 92/92 NS3

96.5% 191/198 NS3

GZR/EBR  

NS3/4A NS5A GZR/EBR

in vitro NS3/4A

GZR/EBR

 

 

7.R.4.3.2 NS5A  

NS5A GZR/EBR

in vitro
NS5A GZR/EBR

 
 

 

NS3/4A NS5A

GZR/EBR GZR/EBR

 

NS3/4A

NS5A GZR/EBR

 

 NS3/4A NS5A

NS3 NS5A GZR

EBR HCV 3.1.3.3 3.4.2.3  

 / MK-5172-058 NS3 NS5A

GZR/EBR  

NS3/4A NS5A

GZR/EBR
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GZR/EBR

NS3/4A NS5A

GZR/EBR GZR/EBR

 

 

 
 

7.R.5  

GZR EBR

 

 

GZR  

100 mg 1 1

12  

EBR  

50 mg 1 1

12  

 

 

 

GZR EBR  

 

NS3/4A NS5A GZR EBR

HCV 3.1.4

3.1.3.3 3.4.2.3 GZR EBR

C C genotype 

1  

/ MK-5172-058 2 GZR 1

1

4

GZR 50 mg GZR 100 mg

SVR4 50 100 mg

2 HCV RNA 100 mg

70% 50 mg 60%

2 GZR 100 mg 

QD / MK-5172-058 2 EBR

/ MK-5172-058 1

EBR 50 mg QD 6.R.3  

/ MK-5172-058

MK-5172-035 B GZR/EBR 2 GZR/EBR/RBV 3
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8 12 18 GZR/EBR 2 QD 12

genotype 1b C SVR8 100% genotype 1a C

90% 8 genotype 1a C SVR8

80% 12 18 SVR8

12  

 

/ MK-5172-058 2 C C

genotype 1 GZR/EBR

GZR EBR GZR 100 mg EBR 50 mg QD 12

 

 

C C genotype 1 GZR EBR

7.R.1 7.R.2  

 

7.R.6  

C C genotype 1 GZR/EBR

 

C genotype 1 IFN

RBV NS3/4A

NS5A NS5B

NS5A  

NS3/4A NS5A

CYP3A GZR/EBR

IFN

100 mg  10 60 mg  10

C

 2008; 105: 191-8

HCV

C  5 ,  

; 2016 genotype 1

/  2

/

2 J Gastroenterol 2016; 51: 733-40 J Gastroenterol 2016; 51: 741-7 SVR12

95.5% 20/21 100% 28/28

genotype 1 /

NS5A Y93

SVR12 100 mg  10

60 mg  10 24

/ /
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C C genotype 1 / MK-

5172-058 GZR/EBR 100/50 mg QD 12 NS3 NS5A

HCV SVR12 7.R.1

7.R.2

C 7.R.3 HIV/HCV 77

C

HCV Guidance: Recommendations for 

Testing, Managing, and Treating Hepatitis C 78 GZR/EBR  

GZR/EBR C C

genotype 1  
 

 

7.R.1 7.R.2

C C genotype 

1 GZR/EBR  

 

 

 

7.R.7  

GZR EBR  
 

 

  

 1,000  
1,000

200 C

 

 36 12 24  

 3 2  

 
 

 C

                                                        
77  HIV C C genotype 1 4 6 GZR/EBR 100/50 mg

QD 12 MK-5172-061 SVR12 95.0% 207/218 genotype 1a
94.4% 136/144 genotype 1b 95.5% 42/44  

78  http://www.hcvguidelines.org/printpdf/159 2016 6  
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 NS3/4A NS5A GZR/EBR

 

 

 

 

8.  

2  

 

9. 1  

GZR/EBR C C

genotype 1
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2  

 

28 8 26  

 

 50 mg 

 50 mg 

  

  

MSD  

28 3 11  

 

1.  

20 12 25 20 8

 

 

1 7.R.2 7.R.3

C C 7.R.5 

7.R.7  

 

 

1.1  

7.R.1 

 

 / NS5A R30H/Q

R30H/Q Y93H L31M/V

Q54H /

/ GZR/EBR

 

 RBV NS5A 28 30 31

93 genotype 1a C C

GZR/EBR SVR12 70.0% 39/56

genotype 1a C SVR12 98.0% 441/450

genotype 1a C genotype 1 C 1

3% J Med Virol 2012; 84: 438-44

NS5A /

genotype 1a C C GZR/EBR

SVR12 100% 5 genotype 
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1a C NS5A

 

 

GZR/EBR

NS5A genotype 1a C

GZR/EBR SVR12

 

 / MK-5172-058 GZR/EBR

1 2 C C 293

29 C 5 29

genotype 1b SVR12 100% 29/29

164 C 18 SVR12 98.2% 161/164

 

 GZR/EBR genotype 1 C

C NS3/4A NS5A

797 83 C

22 83 genotype 1a 66 genotype 1b 17

SVR12 84.8% 56/66 88.2% 15/17

428 C 90 SVR12

98.1% 420/428  

 

1.2  

7.R.4 

 

 GZR EBR NS3/4A NS5A

GZR/EBR

GZR/EBR  

 

NS3/4A NS5A

GZR/EBR

GZR/EBR

GZR/EBR

 

 

1.3  

1 7.R.7 
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 C

 

  

  

 NS3/4A NS5A GZR/EBR

 
 

 

 

50 mg 50 mg

63

64 65

 
 

63  
 

   
 

B  
  

 
 

 
 

64  
  

 
 

 

 
65  

  
  
 1 1 C C  

 3 24  
 1,000 C 300  

 C
 

 

2.  

2.1  

 

 

2.2 GCP  

CTD 5.3.5.1.1 GCP
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3.  

50 mg 50 mg

8

 

 

 

1 1 C C  

 

 

50 mg  

100 mg 1 1  

12  

 

50 mg  

50 mg 1 1

12  

 

 

 


