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-12a- ]  

Monosodium (cyclopropylsulfonyl)[(2R,3aR,10Z,11aS,12aR,14aR)-2-({7- 

methoxy-8-methyl-2-[4-(1-methylethyl)-1,3-thiazol-2-yl]quinolin-4-yl}oxy)-5-

methyl-4,14-dioxo-1,2,3,3a,4,5,6,7,8,9,11a,12,12a,13,14,14a-hexadecahydrocy

clopenta[c]cyclopropa[g][1,6]diazacyclotetradecine-12a-carbonyl]azanide 
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1
C HCV Medivir

Tibotec Pharmaceuticals Ltd. Janssen R&D Ireland HCV

NS3/4A  

HCV 1 7000 150 1 HCV

55 85% 20 25

5 20% 2

80% C
1 ,2 ,3  

C

IFN PegIFN RBV HCV NS3/4A

PegIFN RBV 2

genotype 1 C

                                                        
1  , C 1 , 2012 
2  C , C , 2007 
3  Yoshida H et al, Ann Intern Med, 131(3): 174-181, 1999 
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48 72 SVR244 50% 5 PegIFN

RBV 3 PegIFN RBV 2 24
6

7 ,8 ,9  

PegIFN RBV

PegIFN RBV 2

 

25 6 4

 

 

2

1
1

1H-
13C-NMR  

 

2

 

 
10 11 12

 

 

                                                        
4  24 HCV RNA Sustained Virological Response  
5  Kuboki M et al, J Gastroenterol Hepatol, 22(5): 645-652, 2007
6  Kumada H et al, J Hepatol, 56(1): 78-84, 2012 Hayashi N et al, J Viral Hepat, 19(2): e134-142, 2012 
7 23 9 26  0926 1  0926 3  

 
8  250mg  4 , , 2012 9  
9  250mg  250mg

, , 2012 9  
10   
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%  
19

%

%

%  

 

 

 

3

HCV

HCV IFN

HCV HIV

in vitro in vivo

 

 

1

1 4.2.1.1.1

NS3/4A 2.4Å 20

NS3/4A NS3/4A 43

NS3/4A -

NS3/4A  

 
2 4.2.1.1.2

 HCV NS3/4A
HCV NS3/4A HCV genotype 1a NS5A-5B

FRET Ki

genotype 1a H77 0.5nmol/L genotype 1b Con1 1.4nmol/L

 

genotype 1a 1b 2b 3a 4a 4d 5a 6a NS3

genotype 50% IC50 genotype 1b Con1

IC50 5.2nmol/L Fold Change FC 21 FC
                                                        
19  

%  
20  Maxwell DC et al, Angew Chem Int Ed, 49: 1652 1655, 2010 
21  IC50/ genotype1b IC50 *新薬承認情報提供時に置き換え

類縁物質C*

類縁物質C*

類縁物質C*

類縁物質C*

類縁物質C*
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genotype 1a 4 1b 3 2b 1 4a 3 4d 3 6a 3

<0.04 0.4 1.1 2.5 0.6 0.4 5 0.4 0.8 0.1 0.8 genotype 3a 2

8.3 148 genotype 5a 1 71  

 

 HCV NS5B
HCV genotype 1a 1b 2a 3a NS5B

genotype 1a 1b 2a 3a IC50

8.0 7.1 13.4 6.0 mol/L genotype 1b Con1 NS3

IC50 5.2nmol/L SI selectivity index 22

1162 2577  

 

FRET p-

20 14

IC50 >10μmol/L cathepsin S leucocyte-elastase cathepsin G thrombin trypsin

plasmin IC50 0.8 1.5 3.8 5.6 5.7 5.8μmol/L

14 SI23 >3846

6 SI 154 1115  

cathepsin S thrombin 24

cathepsin S 10μmol/L thrombin 300μmol/L  

 

4.2.1.1.3

233

10μmol/L 233 12 50% Aurora-B

CK1 3 Hck JAK3 PRAK 70% 86%  

 

3

 HCV 4.2.1.1.4

HCV

HCV RT-PCR HCV RNA

 
 

                                                        
22  NS5B IC50/NS3 IC50 
23  IC50/NS3 IC50 
24  cathepsin S JY-B 24 cathepsin S p10

westernblot thrombin
2  
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EC50 nmol/L  

 
CC50 nmol/L  

SI 
    

Huh7-Luc 
genotype 1b  

399 9.4 Huh7-CMV-Luc 12 33700 3585 
MT4-LTR-Luc 73 17700 1883 

EC90 nmol/L  
 

CC90 nmol/L  
SI 

    

401 19 Huh7-CMV-Luc 15 87400 4600 
MT4-LTR-Luc 35 31400 1653 

EC50 50% CC50 50% EC90 90% CC90 90% SI CC50/EC50 CC90/EC90 
 

RT-PCR

 
EC50 nmol/L  

 
CC50 nmol/L  

SI 
    

Huh7-Luc 1b 21 13 

RPL13A 

2 25900 1992 
Huh-21-5 1b 2 3.7 2 >10000 >2703 
Huh7-SGcon1b 1b 17 25 13 >32000 >1270 
Huh7-SG1a 1a 19 28 13 >32000 >1127 
Huh7-FL1a 1a 9 23 10 >32000 >1391 
EC50 50% CC50 50% EC90 90% CC90 90% SI CC50/EC50 CC90/EC90 
 

4.2.1.1.4

1- AGP

HSA HS 25 HCV genotype 1b Huh7-Luc

Huh7-Luc EC50

0.9 2.4  

 

4.2.1.1.5

13 26 4 27

CC50 HCV genotype 1b EC50 9.4nmol/L 28

SI29 CC50 14.1μmol/L SI >1500

MDCK CC50 1.67μmol/L

CC50 13.9μmol/L MDCK

SI 177  

PBMC
30 PBMC 50% CsC50 CC50 10.3

33μmol/L SI >1100  

 

4.2.1.1.6
HCV 31 HIV-1

EC50

>100μmol/L RNA >25

                                                        
25  AGP 1mg/mL HSA 40mg/mL AGP 1mg/mL+HSA 40mg/mL HS 10 50%  
26  HeLa Huh7 HepG2 HUT78 HEK-293T K562 MT-4 MRC-5 SAOS-2 HT-1080 U-2 OS SK-MEL-5  
27  CV-1 MDBK MDCK Vero  
28  1 3  HCV

Huh7-Luc EC50  
29  CC50/HCV genotype1b EC50 
30  tetrazolium WST-1  
31  HCV RNA Bovine viral diarrhea virus Yellow fever virus West Nile virus RNA

Influenza A virus Respiratory syncytial virus Coxsackie virus Vesicular stomatitis virus Sindbis virus DNA
Hepatitis B virus HBV Herpes simplex virus HSV  
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>100μmol/L DNA HBV HSV 16.9 >100μmol/L HIV-1

EC50 8.84 15.2μmol/L HIV-1 IC50

>200μmol/L  

 

 IFN 4.2.1.1.7
HCV NS3/4A

mitochondrial antiviral signaling protein MAVS toll-IL1 receptor domain-containing 

adaptor inducing IFN TRIF 32 ,33 ,34 ,35 MAVS TRIF retinoic 

acid-inducible gene I RIG-I toll-like receptor 3 TLR3

interferon regulatory factor 3 IRF-3 IFN IFN

 

RIG-I IFN 36

1000nmol/L IFN 100

250nmol/L MAVS

HCV Tib-3 HCV NS5B RNA

10 mol/L IFN MAVS

TRIF 1000nmol/L

NS3 TRIF  

 

4 in vitro 4.2.1.1.8
HCV genotype 1a 1b 37

109 105 96.3% NS3 43 80 155 156

168 14 D168

78.0% 85/109 D168V38 D168A

40.4% 44/109 29.4% 32/109 NS3 43

80 155 156 4 14 7 10 A156V

genotype 1b Q80K R155K genotype 1a  

109 43 80 155 156 168

4 genotype 1a Q89R+N174K Q41R+E176K Q41Q/R Q41Q/R+N174N/K

 

41 Q41R Q41P genotype 1a 18.3% 20/109

176 genotype 1a 28.3% 13/46 HCV

                                                        
32  Foy E et al, Science. 300: 1145-1148, 2003 
33  Li K et al, Proc Natl Acad Sci U S A, 102: 2992-2997, 2005 
34  Li XD et al, Proc Natl Acad Sci U S A, 102: 17717-17722, 2005 
35  Meylan E et al, Nature, 437: 1167-1172, 2005 
36  HCVgenotype 1b IFN Sendai 

virus IFN  
37  HCV genotype 1b Huh7-Luc Huh7-con1b HCV genotype 1a Huh7-SG1a 14

genotype 1a 6 genotype 1b 8 109 RNA genotype 1a 46 genotype 1b 63
NS3 NS4A

NS5B genotype 1a 21 genotype 1b 91
 

38   
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39 ,40  

NS3/4A boceprevir

NS3 36 54 55 107 132 155 156 158 168 170

175 41 ,42 in vitro R155 A156

D168 36 55 132

1 156 168  

NS3 NS4A

 

HCV genotype 2a JFH-1 Jc-1-Luc Huh7.5

NS3 43 156 168

 

 

5

SDM 4.2.1.1.9
HCV genotype 1a H77 1b Con1 2a JFH-1

genotype 1a 1b SDM

genotype 1a 1b EC50

2.7 5.2nmol/L genotype 2a EC50 275nmol/L  

genotype 1b SDM FC43

44  
 

                                                        
39  Lohmann V et al, J Virol, 77: 3007-3019, 2003 
40  Krieger N et al, J Virol, 75: 4614-4624, 2001 
41  Highlights of Prescribing Information for VICTRELIS  (boceprevir) Capsules for oral use. Merck Sharp & Dohme Corp. Revised: 12/2012. 
42  Highlights of Prescribing Information for INCIVEKTM (telaprevir) Film Coated Tablets, for oral use. Vertex Pharmaceuticals Incorporated. 

Revised: 12/2012. 
43  SDM EC50/ genotype 1b EC50 
44  /PegIFN/RBV FC 2 FC >2 <50

FC 50 1 5
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HCV genotype 1b NS3 SDM
 FC 

V36A V36G V36I V36L V36M 2.8 3.6 0.8 1.3 1.5 
Q41R 1.8 

F43C F43I F43L F43S F43V 3.6 89 11 12 99 
T54A T54C T54G T54S 0.6 1.0 0.9 1.2 

V55A V55C V55I 0.8 0.9 1.3 
Q80G Q80H Q80K Q80L Q80N Q80R 1.7 3.6 7.7 1.1 0.9 6.9 

V107I 1.0 
S122A S122C S122G S122K S122N S122R S122T 1.1 1.1 0.4 29 1.1 20 0.5 

S138T 4.3 
R155G R155H R155I R155K R155M R155Q R155S R155T R155W 20 1.9 0.7 33 0.4 1.6 21 24 67 

A156F A156G A156N A156S A156T A156V 32 16 18 0.3 44 181 
V158I 1.0 
G162R 2.6 

D168A D168C D168E D168G D168H D168I D168N D168Q D168T
D168V D168Y 

948 7.6 43 4.3 368 1800 6.6 385 308
2830 651 

F169I F169L F169Y 1.1 1.0 0.8 
V170A V170F V170I V170T 4.7 1.2 0.6 4.7 

S174A S174G S174K 1.0 0.8 7.8 
M175L 1.1 

SDM FC  
 

HCV genotype 1b NS3 SDM
 FC 

Q80K+R155K Q80R+R155K 364 270 
Q80K+D168E Q80R+D168E 373 361 

Q80K+R155K+D168E Q80R+R155K+D168E 1830 1410 
S122G+R155K S122R+R155K 11 194 

R155K+D168A R155K+D168E R155K+D168N R155K+D168V 552 162 11 400 
D168E+F169I D168E+F169L 194 138 

SDM FC  
 

 

NS3/4A boceprevir 36

54 55 107 158 162 170 175 15/20 FC 2

5/20 V36A/G G162R 170A/T FC 2.6 4.7  

HCV NS5A NS5B

C316Y FC 2.1 FC <2  

NS5A NS5B

A156T A156V NS5B TMC647055 FC

2.4 2.8 NS5A NS5B FC 2.0

 

 

4.2.1.1.10
C101 C201 C205 C206 HCV genotype 1

NS3
45 genotype 1a 78 genotype 1b

59 FC 1.4 0.4, 100

0.4 0.1, 26 Q80K genotype 1a 33

FC 11 3.6, 27 R155K genotype 

                                                        
45  genotype 1a 1b 43 80 122 155 156 168 FC SDM

SDM FC r2 = 0.8432 p<0.0001  
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1a 4 FC 95 26, 100 S122G+R155K

genotype 1a 1 FC 26 genotype 1b

Q80K 2 1 Q80K 1 FC 15

1 S122G+Q80K FC 1.8 genotype 1b

D168E 1 FC 20  

NS3

43 80 122 155 156 168 FC 2 FC 2 50

FC 50 46 43 80 122 155 156

168 Q80L S122G/N/T

Q80K/R D168E S122G+R155K S122R

R155K 80 122 168 A156V

D168A/Q/T/V in vitro

43  

 

6 HCV 4.2.1.1.11

HCV genotype 1a 1b HCV NS5B NS5A

PegIFN RBV

HCV

 

 

7 HIV 4.2.1.1.12 4.2.1.1.13

HIV APV ATV

LPV DRV HIV

HIV HIV

HIV  

HIV APV ATV LPV DRV HCV

HCV genotype 1b Huh7-Luc EC50 1.9

2.4nmol/L APV ATV LPV DRV 20μmol/L EC50 0.6 2.8nmol/L

 

 

2 4.2.1.2.1 4.2.1.2.2
50 / in vitro

in vitro in vivo

 
 

                                                        
46  NS3 43 80 122 155 156 168 FC

BCO FC 2 FC 2 /PegIFN/RBV
R155K FC

FC 50  
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/   /  
 

  

 

in vitro - 30μmol/L 22μg/mL  
0.3%DMSO  

 
A1 [68%] A3 [89%] type 1

96% A 60% A 58%
1 60% 1 56%

2 51% 2 [100%]  [78%] μ [75%]
5-HT1A [55%] 5-HT2A [60%] 5-HT5A [87%]

69%  
 in vitro - 3 10 30μmol/L 

 
 

30 mol/L
100% IC50 12.2 mol/L 9.1μg/mL  

/ICR 
 

/ 5 
 

5 

100mg/kg 
2%Tween80/0.9%NaCl  

30 100 300mg/kg
2%Tween80  

/Wistar 
 

/ 5 10mg/kg 
2%Tween80/0.9%NaCl  

100mg/kg 
2%Tween80  

 

3 4.2.1.3.1 4.2.1.3.7 4.2.1.3.8 4.2.1.3.9 4.2.1.3.10

 
 

 
/

  /  
 

  

 

 [IKr]  

hERG
HEK293 

in vitro - 0.1 0.3 3μmol/L 
0.075 0.22 2.2μg/mL  
0.1%DMSO  

0.1 0.3μmol/L  
3μmol/L

13%  
 

 
[INa]  CHO 

in vitro - 0.1 0.3 1 3 10μmol/L 
0.075 0.22 0.75 2.2 7.5μg/mL
0.1% 0.3%DMSO  

INa  
HP - 140mV 
0.1μmol/L 0.3μmol/L 10.4%

3.6% 1μmol/L 27.6%
7.6% 3μmol/L 50.2%

9.2% 10μmol/L 60.0%
8.0%  
HP - 40mV 
0.1μmol/L 0.3μmol/L 21.4%

5.4% 1μmol/L 33.2%
8.8% 3μmol/L 54.0%

11.4% 10μmol/L 60.2%
8.2%  

 

  
 

in vitro - 1 3 10μmol/L 
0.75 2.2 7.5μg/mL  
0.1%DMSO  

1 3μmol/L
 

10μmol/L

3%  
 

 
 

in vitro - 30  
0.1 0.3 1 3 10μmol/L 

0.075 0.22 0.75 2.2 7.5μg/mL
0.1%DMSO  

0.1 10μmol/L APD APD
APD triangulation

EAD VT VF
TdP  
1μmol/L +16% vs 0%
3μmol/L +35% vs -4%
10μmol/L APD60 -19% vs 
+1% IVC +9% vs 0%

+50% vs  +2%  

    

60 90  
3 10μmol/L 

0.1%DMSO  

3μmol/L APD60 -19% vs  -2%
45 +23% vs -7%
15  
10μmol/L APD60 -65% vs -7%
45 -81% vs 0%
45 IVC +184% vs 0%
45 VF 4/6 EAD 1/6 TdP

1/6  
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/

  /  
 

  

597μg/g 
 

 
in vitro - 30μmol/L 22μg/mL  

0.2%DMSO  
 
/ / 2

 
 

 
in vitro - 1 3 10 30 100 300μmol/L 

0.75 2.2 7.5 22 75 225μg/mL
0.2 - 1% DMSO  

1 3 10 30 100μmol/L  
300μmol/L

 

 
/

 
30

5

 

3/ 1 0.16 0.32 0.63 1.25 2.5 5mg/kg 
i.v 

20% HP- -CD  
 

 
0.16 0.32 0.63mg/kg

Cmax = 1.23 3.21
5.18μg/mL 

1.25mg/kg RR +21% vs 
-8% Cmax = 12.15μg/mL 
2.5mg/kg HR -19% vs +3%
CCVR +22% vs -9%
Cmax = 26.05μg/mL 
5mg/kg SVR +29% vs -2%
PVR +28% vs +8% CO

-18% vs +4% QTcB -10% vs 
-1% QTcF -8% vs -1%

QTcVDW -9% vs -1%
Cmax = 67.2μg/mL 
 

EAD DAD  

 /
 

 4 0 10 40 160mg/kg 
VitaminE-TPGS/PEG400/  

 
10 40

160mg/kg 6.2 51.3
90.8μg/mL 

 / 
SD 

 5 0 50 150 500mg/kg 
PEG400/  

50mg/kg Cmax = 
2.3μg/mL 2  
150mg/kg

Cmax = 2.8μg/mL
4  

500mg/kg
Champing

1/5 Cmax = 3.5μg/mL
2  

 
/Wistar 

 5 0 0 160 320 640mg/kg
PEG400 /  

1
1

 
0.80g 

PEG 1.79g 
160mg/kg 4.79g 
320mg/kg 4.23g 
640mg/kg 4.57g 

HP = APD60 = 60% CCVR = CHO = CO = 
DAD = Cmax = DMSO = dimethylsulfoxide EAD = HEK293 = 

hERG = HP- -CD = hydroxypropyl- -cyclodextrin HR = IKr = 
INa = IVC = PEG = polyethylene glycol QTcB = Bazett

QT QTcF = Fridericia QT QTcVDW = Van de Water
QT PVR = SVR = TdP = torsade de pointes VF = VT =  
 

IKr INa
47 52 18

52 Cmax 67.2μg/mL

Cmax 90.8μg/mL 16

5mg/kg Cmax 67.2μg/mL 160mg/kg

                                                        
47  C 100mg 1 1 12 HPC3008 Cmax

4.26μg/mL Cmax 0.1%
2 4.26ng/mL  
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Cmax 90.8μg/mL 16

100% 48 49

 

 

1 HCV

HCV  

HCV NS3/4A

HCV C

4

1  

HCV NS3/4A  

HCV NS3/4A HCV NS3/4A

 

HCV HCV

 

 

 

2
1

4 in vitro HCV

NS3/4A  

 

D168

boceprevir FC21 0.3 2.4 0.4 1.2

P2 BI-201335 MK-7009 ITMN-191 FC21

56 2430 46 1410 8.1 391 R155

A156

FC  R155 boceprevir 0.8 50 2.5 81 BI-201335 961 MK-7009 

>362 516 ITMN-191 20 324 A156 boceprevir 2.1 64 0.6 286 BI-201335 542

1750 MK-7009 58 531 ITMN-191 41 76  

 

 

 

C205 C206 C208 C216 HPC3007

                                                        
48  500 mol/L 100 mol/L  
49  Packham MA et al, Comp Biochem Physiol Comp Physiol, 103 (1): 35-54, 1992 
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150mg PegIFN RBV genotype 1a/other 528

genotype 1b 608 18 50

80 122 155 168 1

genotype 1a/other 94.8% 110/116 genotype 1b 86.4% 70/81 genotype 1b D168V

51.9% 42/81 10%

FC 50  

C215 HPC3003 HPC3008 HPC3004 HPC3010

C genotype 1b 501/509

18 50 genotype 1b

13

4 67 92.3%

12/13 75.0% 3/4 92.5% 62/67

18 41 80 122 155 168 174 1

D168V

38.5% 5/13 75.0% 3/4 61.2%

41/67 D168

D168  

genotype 1a

genotype 1b D168V

 

 

 

 

3H 14C

QWBA LSC

/ LC/MS/MS

0.005 g/mL

/ LC/MS/MS  

 

 

1 4.2.2.2.2 4.2.2.2.10 4.2.3.2.1 4.2.3.2.2 4.2.3.2.8 4.2.3.2.10 4.2.3.2.15 4.2.3.2.19 4.2.3.7.7.2

Na 51 52

                                                        
50  36 41 43 54 55 80 107 122 132 138 155 156 158 168 169 170 174 175  
51  3 4 20mg/kg 3 / 8mg/kg 4 4mg/kg 3

2 20mg/kg 3 4mg/kg 2 5mg/kg  



 19 

CL 1.10 2.31 2.26 7.21 0.073 0.400 0.249 0.417L/h/kg

Vdss

2.77 5.34 0.247 0.795 0.456 1.11L/kg

AUC Cmax Cmax

t1/2

t1/2 0 24 AUC

AUC24h

CL Vdss Vdz

 
53

 

 

2 4.2.2.2.2 4.2.2.3.1 4.2.2.3.7 4.2.3.2.1 4.2.3.2.8 4.2.3.2.15 4.2.3.2.18 4.2.3.5.3.1

1 / 3 / 1 /
14C- 150mg/kg 40 120mg/kg

96 54 0.687

0.816 g eq/g 55

 

in vitro
3H- 0.2 20 g/mL 0.2 10 g/mL

0.1 0.2%

C113 C126 56 0.1%

0.0046 0.010 g/mL 0.020 g/mL HSA 3.0 6.0% AGP 0.05 0.20%
3H- 2 g/mL HSA 0.09 0.14% AGP 18.45 69.78%  

3 14C- 30mg/kg / 0.42

0.56  

                                                                                                                                                                                         
52  3 / 40mg/kg 2 3 / 100mg/kg 4 40mg/kg 3

5mg/kg 3 20mg/kg 2 20 300mg/kg  
53  150 2000mg/kg/ 2 150 2000mg/kg/ 3 3 / 40 360mg/kg/ 2

3 50 500mg/kg/ 1 50 500mg/kg/ 6 3 / 1000 1500mg/kg/ 2 6
10 160 mg/kg/ 2 3 10 90mg/kg/ 1 2 5 45mg/kg/ 6 3 4

9 4 6 20mg/kg/ 15 60mg/kg/ 22 5 3
 

54  LSC < 0.28 g eq/g QWBA < 0.37 g eq/g LSC < 0.078 g eq/g
QWBA < 0.79 g eq/g  

55  150 2000mg/kg/ 2 3 40 360mg/kg/ 2 3 10 160 mg/kg/
2 3 5 45mg/kg/ 9 4  

56  C113 C126 4 4
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18 1 / 14C- 120mg/kg

< 0.79 g eq/g  

6 150 500 1000mg/kg/ 6 8 6

 

 

3 4.2.2.3.6 4.2.2.4.1 4.2.2.4.12

2 3 3 14C- 120mg/kg 30mg/kg

in vivo

O- M18

M18 M7

 

 

in vitro 57

NADPH 12000 g
14C- 5 10 mol/L

M22
58  

P450 CYP450

CYP1A2 CYP2A6 CYP2C8/9/10 CYP2C19 CYP2D6 CYP2E1 CYP3A4/5 CYP4A

CYP2A6 CYP2C8 CYP2C19 CYP2D6 CYP3A4/5

IC50 42.9 155 mol/L  

                                                        
57   
58  in vivo M22  
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CYP1A2 CYP3A4 2.5 10 mol/L

CYP1A2 CYP3A4  

 

4 4.2.2.3.6 4.2.2.4.4 4.2.2.4.5 4.2.2.5.1

3 14C- 120mg/kg 96

0.016 98.7% 0.011 99.0%

3 14C- 30mg/kg 96

0.09 96.0% 1 40mg/kg

24 48 16.8 17.2%  

 

5 4.2.2.6.1 4.2.2.6.2

3H- 3H- IC50

50 100 mol/L IC50

288 mol/L 59

CYP

C107 CYP3A

 

3 2 5mg/kg 10mg/kg 12 3

t1/2 AUC 2 3

 

 

6 4.2.2.2.1 4.2.2.7.1 4.2.2.7.8

1
RBV

Ki 119 mol/L RBV 150 mol/L 1.5 mol/L

84%  

2
3H- 3H-17 -

3H-

0.2 20 mol/L 3H- 1 mol/L 3H-17 -

1 mol/L IC50

6.3 7 5.4 6 mol/L 3.5 4 0.98 1 mol/L 3H-

1 mol/L 20 mol/L 20 mol/L

                                                        
59  C 100mg 1 1 HPC3008 12

Cmax 4.26 g/mL 5.68 mol/L  
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A 20 mol/L 19 16 36%

18 21 25%  
3H- 3H-17 -

3H-

1 mol/L 0.5 mol/L

6% 5 mol/L 47 31% 3H-17 -

1 mol/L 0.5 2 mol/L

14% 5 mol/L 72 33%  
14C- 3H-17 - 1 mol/L

mock-transfected HEK293 OATP1B1

OATP1B1*15 OATP1B3 OATP2B1 HEK293

50 mol/L 3H-17 -  

Oatp 1a/1b 14C- 12.5mg/kg

Oatp 1a/1b

/ Oatp 1a/1b  

P- P-gp Na+-taurocholate cotransporting polypeptide NTCP OATP1B1 bile salt export 

pump BSEP 2 MRP2 in vitro

 
 

in vitro
 

 IC50 mol/L  
  

Caco-2 P-gp 3H- 0.0375 mol/L  85.9 

CHO 
NTCP 3H- 1 mol/L  0.44 2.16 

OATP1B1 3H-17 - 1 mol/L  0.06 0.26 

 
BSEP 3H- 0.71 mol/L  1.67 1.77 
MRP2 3H-17 - 50 mol/L  6.35 19.1 
MRP2 5/6- -2’, 7’- 5 mol/L  6.35 19.1 

 

P-gp breast cancer resistance protein Bcrp1 MRP2

P-gp Bcrp1 MRP2  
 

efflux/influx

 
  

efflux/influx  
 

    

Caco-2 P-gp 20 mol/L  
  3.18 

100 mol/L  1.09 

LLC-PK1 P-gp 

14C- 1 mol/L  
 2.73 20.4 

GF120918a 5 mol/L  1.44 1.54 
14C- 1 mol/L  

 2.17 109 
50 mol/L  1.10 18.2 

3H- 30nmol/L  
 2.10 21.0 

50 mol/L  0.99 13.1 



 23 

 
  

efflux/influx  
 

    

MDCK II 

Bcrp1 

14C- 1 mol/L  
 2.98 74.3 

Ko143b 1 mol/L  3.30 0.79 
14C- 1 mol/L  

c  0.97 9.68 
c 50 mol/L 1.06 8.05 

3H- 1 mol/L  
c  1.31 9.95 

c 50 mol/L 1.19 2.88 

MRP2 

14C- 1 mol/L  
d  2.27 18.2 

d 50 mol/L  1.86 11.6 
3H- 1 mol/L

d  1.16 10.6 
d 50 mol/L 0.80 3.03 

a P-gp Bcrp1 b Bcrp1 c P-gp PSC833 10 mol/L  
d P-gp Bcrp1 GF120918 5 mol/L  
 

1

in vitro

4

2 2

 

 

OATP1B1

UGT1A1 MRP2
60  

C 100mg 1 1 HPC3008

12 Cmax 4.26 g/mL 5.68 mol/L61

NTCP OATP1B1 IC50 0.06 2.16 mol/L

/ 64.6 2%BSA

1/3 C

122 mol/L = 5.68 × 64.6 ÷ 3 BSEP

MRP2 IC50 1.67 19.1 mol/L Ki P-gp

IC50 85.9 119 mol/L OATP1B1

Ki P-gp IC50

OATP1B1

UGT1A1 4

5

NTCP BSEP

ALT

AST C215

HPC3003 HPC3004 HPC3008 HPC3010

                                                        
60  Zhang W et al, Clin Exp Pharmacol Physiol, 34: 1240-1244,2007 Campbell SD et al, Chem Biol Interact, 182: 45-51, 2009 Miners JO et al, 

Toxicology, 181-182: 453-456, 2002 Jedlitschky G et al, Expert Opin Drug Metab Toxicol, 2: 351-366, 2006 
61  749.94  
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AST ALT 4

2 2

 

OATP1B1 MRP2  

 

4 2

 

 

PEG400 VitE-TPGS/PEG40062

Na

 

 

1 4.2.3.3.2.2 4.2.3.2.7 4.2.3.2.14 4.2.3.2.19

CD-1 10

SD 5 1

2 0 500

1000 2000mg/kg 2000mg/kg

2000mg/kg SD 0 50 200 1000mg/kg

0 10 40 160 320mg/kg

1000mg/kg 320mg/kg

0 20 150 300mg/kg 5mg/kg

300mg/kg

5mg/kg  

 

2
3 1 6

2 1 6 39 14 28

13 13

2

                                                        
62  PEG400 2.5%vitamin E acetate-D- -tocopheryl polyethylene glycol 1000 succinate  
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PEG400

/ /  

6 500mg/kg/ 39

15mg/kg/ AUC24h
63 AUC24h

64

0.4 0.6 0.6 0.8  

 

1 3 4.2.3.2.2

CD-1 10 0 PEG400 150 500 2000mg/kg/

3 2000mg/kg/

8 1000mg/kg/

9 15

TK TK

TK

/

/ 2000/1000mg/kg/

150mg/kg 500mg/kg

2000/1000mg/kg/

 

 

2 13 4.2.3.2.4 4.2.3.2.6
CD-1 10 Na 0 0.5 2 5g eq./kg/

13 TK 9

12 0.5g eq./kg/

ALP AST ALT

A/G

2g eq./kg/

5g eq./kg/

4 5

                                                        
63  181 30.2 g h/mL 52.7 g h/mL 273 47.4 g h/mL 70.1 g h/mL

 
64  100mg 1 1 12 HPC3008 AUC24h 82.8μg·h/mL
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Na 5g eq./kg/ 3g eq./kg/

CD-1 10 Na 0 3g eq./kg/

13 TK 9 12

TK 3g eq./kg/ 1 11

3g eq./kg/

4.2.3.2.4 5g eq./kg/

Na 3g eq./kg/

 

 

3 1 1 4.2.3.2.9

SD 10 0 PEG400 50 150 500mg/kg/ 1

0 500mg/kg/ 5

1 150mg/kg/

500mg/kg/ ALT

1

500mg/kg/  

 

4 6 4.2.3.2.10
SD 30 0 PEG400 50 150 500mg/kg/ 6

10 3

50mg/kg/

pH

150mg/kg/

500mg/kg/

APTT

500mg/kg/  

 

5 13 4.2.3.2.13
SD 10 Na 0 500 1000 2000mg eq./kg/

13 500mg eq./mg/kg
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1000mg eq./mg/kg

2000mg eq./mg/kg

 

 

6 2 4.2.3.2.15

3 0 VitE-TPGS/PEG400 10 40 120

160 mg/kg/ 2 40mg/kg/ 1

120mg/kg/ 1 10mg/kg/ 1

40mg/kg/

40mg/kg/

ALT 120 160mg/kg/

120 160mg/kg/

1

I -MB

10mg/kg/  

 

7 1 1 4.2.3.2.16
3 0 PEG400 10 30 90mg/kg/ 1

0 90mg/kg/ 2

1 30mg/kg/

ALT 90mg/kg/

APTT

AST ALP -

I

1

10mg/kg/  

 

8 6 4.2.3.2.17
4 0 PEG400 5 15 45mg/kg/ 6

45mg/kg/

ALT ALP AST
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15mg/kg/  

 

9 39 13 4.2.3.2.18

4 0 PEG400 5 15 45mg/kg/ 39

0 45mg/kg/ 2

13 5mg/kg/ ALP 15mg/kg/

ALT

45mg/kg/ ALT ALP 13

15mg/kg/  

 

10 14 28 4.2.3.2.19

2 0 VitE-TPGS/PEG400 6 200mg/kg/

200mg/kg/ 1 1.5

2.5

1.5

200mg/kg/ 4

AST  

2 VitE-TPGS/PEG400 5 20mg/kg/ 14/15

20mg/kg/ AST 20mg/kg/

2 1

 

2 VitE-TPGS/PEG400 3 60mg/kg/ 28

60mg/kg/

 

 

3 4.2.3.3.1.1 4.2.3.3.1.3 4.2.3.3.2.2 4.2.3.3.2.1

TK

DMSO

 

 

4

12

 

 



 29 

5

65

150mg/kg/ 500mg/kg/ AUC

AUC64 1.1

0.4  

 

1 4.2.3.5.1.1

SD 24 0 PEG400 50 150 500mg/kg/ 1

1 4 2 7

500mg/kg/

500mg/kg/

 

 

2

4.2.3.5.2.1

CD-1 6 0 PEG400 150 500 1000 2000mg/kg/

6 15 1000mg/kg/

2 12 15 1000mg/kg/

2000mg/kg/ 6 11

1000mg/kg/ 6/50

2000mg/kg/ 4/64 2000mg/kg/

 

 

4.2.3.5.2.2

CD-1 19 23 0 PEG400 150 500 1000mg/kg/

6 15 1000mg/kg/ 2/22

10

150mg/kg/ 14

500mg/kg/

1000mg/kg/

                                                        
65  
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1000mg/kg/

500mg/kg

500mg/kg/

150mg/kg/  

 

4.2.3.5.2.4

SD 21 24 0 PEG400 50 150 500mg/kg/

6 17 500mg/kg/

6 9

500mg/kg/

 

 

3 4.2.3.5.3.2

SD 24 0 PEG400 150 500 1000mg/kg/

6 20 1000mg/kg/ 2

10 18 150mg/kg/

500mg/kg/

1000mg/kg/ 20 21

F1 150mg/kg/

500mg/kg/ 35

1000mg/kg/ 35

F2

150mg/kg/

 

 

6

1 BCOP 4.2.3.6.1

20% 4

in vitro

20%  

 

2 in vitro 4.2.3.6.2

BALB/c 3T3 DMSO EBSS 0.93 118.7 g/mL

UVA 5J/cm2 50

Photo-Irritancy-Factor PIF 15.917 Mean Phototoxic Effect MPE

0.682 PIF 5 MPE 0.15  
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3 in vitro 2 4.2.3.6.3
in vitro BALB/c 3T3 DMSO

EBSS 0.98 125 g/mL BSA 0 2

5g/100mL UVA 5J/cm2 50

BSA PIF

5 MPE 0.15 PIF 50% ED50 / ED50

ED50 BSA ED50 BSA

 

 

4 4.2.3.6.4
CBA/CaOlaHsd 4 DMF 25 L 0 2.5 5

10% 1 1 3 5 3H-TdR

5 3H-TdR

<3

 

 

5 4.2.3.6.5

NZW 2 1 0.5g 1%

4 1 24 48 72

 

 

7

1
15 ,16 0.15% 5

%

2 5%

4

5  

 

2 4.2.3.7.6.1

SD 5 0 PEG400 150 500mg/kg/ 2

500mg/kg/

 

 

類縁物質A*、

類縁物質C* 類縁物質D*

類縁物質B*

類縁物質E*

類縁物質C*

類縁物質C*

*新薬承認情報提供時に置き換え 
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4.2.3.7.6.2 9

5% /

DMSO TK

 

 

2 BCOP 4.2.3.7.7.3

3 6

BCOP 0 25 50 100

200mg/mL 2 PEG400 0.5%

10 4

in vitro PEG400 100%DMF

20%imidazole PEG400 4

PEG400

0.5% 4

PEG400 10

4

0.5%

4 in vitro

50mg/kg

 

 

3 4.2.3.7.7.4

DMSO

0.5 100 mol/L 23 28

LDH ATP ED50

5.49 34.5 mol/L 4.12 25.9 g/mL

ED50  

 

1 3

RBV
66 3

RBV ALT AST

PegIFN RBV 3

                                                        
66  200mg 18 12 7  

類縁物質C* 類縁物質D*類縁物質E*類縁物質B*類縁物質A*

*新薬承認情報提供時に置き換え 
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3

C215 HPC3003 HPC3004

HPC3008 HPC3010 ALT

AST 3

C

 

3

4 2

 

 

2

/

5 10mL/kg

1 2mL/kg

4.2.1.1.2

67

0.3% 0.3%
68

 

PegIFN RBV

                                                        
67  Struthers BJ et al, J Nutr, 113: 86-97, 1983 
68  Liener I et al, J Am Oil Chem Soc, 56: 121-129, 1979 
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3

in vitro

 

 

C125

in vitro

C215 HPC3003 HPC3004 HPC3008 HPC3010
69

C208 C216 HPC3007
70 150mg 12

2  

 

 

 

 

4

BA 1

1 5 BA

4 1

 

/ LC/MS/MS

2.00ng/mL  

 ±  

 

1 BA

1 BA 5.3.1.2.1 HPC1003 2012 4 2012 6

69 71 1 36 2 33

F020 mg/ G008 mg/
72 73 100mg BA

                                                        
69  5 1.1% 5/436 0% 0/73  
70  3.3% 26/781 0.5% 2/397  
71  1 2  
72  10  
73  700kcal 10 15  
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74  

F020 G008 Cmax 0

AUClast 90%

1.10 0.99, 1.22 1.09 0.99, 1.19  

F020 G008 Cmax AUClast 90%

0.99 0.93, 1.06 0.98 0.93, 1.02  

 

2
1 5.3.1.2.5 HPC1007 2012 6 2012 7

23 G008 mg/

100mg

10

450kcal 10 15 1 75  

Cmax AUC 90%

1.02 0.87, 1.19 0.97 0.84, 1.12  

 

2 5.3.1.2.6 C116 2011 3 2011 6

24 G007 mg/

150mg

10

533kcal 928kcal

30 1 76  

Cmax AUC 90%

1.60 1.30, 1.96 1.69 1.36, 2.08

Cmax AUC 90% 1.49 1.22, 1.82 1.61

1.33, 1.93  

 

1

Cmax AUC 1.6

 

 

pH 0.1mol/L pH4.5

                                                        
74  9  
75  9  
76  7  
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pH6.8 pH 77

mg mg

 

HPC1007 450kcal

200mL C116 533kcal

928kcal 240mL

C116

HPC1007

C116

0.5mg/mL 100mg/200mL 0.625mg/mL 150mg/240mL

C116 HPC1007

 

1.6 Cmax AUC

 

 

 

C116 Cmax AUC 1.6
78

C 150mg C

100mg

1  

C

2 C
79 C215 HPC3003 HPC3004

HPC3008 HPC3010

2

 

 

                                                        
77    , , 17(10): 1803-1807, 1984 
78  37.5% 9/24 29.2% 7/24

25.0% 6/24  
79   
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1 QT/QTc 1

1 4

2 2

12

1 3 3

 

 ±  

 

1

Caco-2 HSA AGP

CYP 3

2 3 5

6  

 

2

1 5.3.3.1.1 C109 2008 8 2008 11

24 8 F002 100 200

400mg 1 1 QD 5 80

 

Cmax AUC

tmax t1/2

 
 

100 400mg

 
 

100mg 200mg 400mg 
8  8  8  

Cmax ng/mL  926.9 ± 456.9 3036 ± 942.1 12340 ± 3961 
tmax h a  6.0 4.0 16.0  7.0 4.0 8.0  6.0 4.0 8.0  

AUC24h ng h/mL  9653 ± 3831 31480 ± 12980 119800 ± 35020 
AUC ng h/mL  12120 ± 4823 39530 ± 17800 161600 ± 66170 

t1/2 h  9.7 ± 1.7 10.8 ± 1.2 11.4 ± 3.3 
a  
AUC24h 0 24 AUC 
 

QD 5

Cmin Cmax AUC24h 100mg 5

200mg 400mg  
 

                                                        
80  72 5  
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100 400mg 5

 
 

100mg 200mg 400mg 
7  8  6  

C0h ng/mL  307.6 ± 221.1 2214 ± 1371 18030 ± 2686 
Cmin ng/mL  261.0 ± 194.9 1984 ± 1224 15320 ± 3188 
Cmax ng/mL  1655 ± 652.6 6889 ± 3585 31300 ± 5789 

tmax h a  6.0 4.0 6.0  6.0 4.0 8.0  5.0 4.0 6.0  
AUC24h ng h/mL  17260 ± 8417 89930 ± 45380 536800 ± 85600 

t1/2 h  10.0 ± 1.8 14.2 ± 3.8 38.5 ± 19.9 
% b  193.9 ± 67.6 285.2 ± 106.9 448.9 ± 85.6 

a b AUC24h / AUC24h 

C0h  
 

2

5.3.3.1.3 C103 2008 2 2008
4

6 14C- FK6555 200mg

 

Cmax AUClast AUC 87.3 82.9

84.2% M21

AUC24h 8.0% tmax

t1/2

/ 61.2 69.1% 8

91.2% 58.9 101.0%

0.009 0.138% 81

31.0% M21 M22

25.9% M21/M22 60/40

1% M11 M16 M18 M27

M5 M14 M23 M24 M25 M26  

 

5.3.3.1.2 C101 2007 1 2007

9

33 1 2 6 82

3 4 4 5 5 6 6

IFN RBV PegIFN

RBV C genotype 1 6

 

PEG400 F002 50 100 200 300 450

600mg83 84 F002 100 200 400mg

                                                        
81  58.9% 59.1% 93.0 101.0%

 
82  3 100mg 4 200mg 6 400mg 1 1 5 5 200mg 1

2 5  
83  1 50 200 450mg 2 100 300 600mg 10

 
84  1 200mg  



 39 

QD F002 200mg 1 2 BID 5

F002 200mg QD 5  

Cmax

AUC 100mg 200mg 300mg 450mg

0.006%

 
 

50 600mg

 
  

50mg 100mg 200mg 300mg 450mg 600mg 200mg 
6  6  6  6  6  6  5  

tmax h  5.0 3.0 6.0 5.0 4.0 6.0  6.0 4.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0 6.0 4.0 6.0  4.0 3.0-6.0
Cmax ng/mL  293.5 ± 96.1 582.0 ± 86.2 2957 ± 1022 5092 ± 786.1 10460 ± 2458 13550 ± 1787 2944 ± 1767 

AUClast ng h/mL  4209 ± 2139 7550 ± 1630 37550 ± 14820 54720 ± 15890 175500 ± 69210 225000 ± 42670 35400 ± 19970
AUC ng h/mL  4283 ± 2218 7621 ± 1630 38150 ± 15500 55060 ± 16180 182400 ± 78910 229100 ± 46350 35740 ± 20090

t1/2 h  9.8 ± 2.7 9.5 ± 1.3 10.9 ± 2.8 9.8 ± 1.4 13.3 ± 4.1 11.7 ±2.0 10.5 ± 2.4 
tmax  
 

200mg Cmax AUClast AUC

90% 1.18 0.62, 2.23 1.19 0.68, 2.08 1.20 0.68, 2.09

 

Cmin

Cmax AUC24h 100mg 200mg

AUC24h 3.9 10.5 100mg 5

5

0.021%  
 

100 400mg 5
  

100 mg QD 200 mg QD 200 mg BID 400 mg QD 
4  5  6  6  

Day 1 Cmax ng/mL  679.8 ± 174.3 2304 ± 917.8 2790 ± 622.0 7088 ± 1350 
 AUC24h ng h/mL  6353 ± 1605 24630 ± 7331 20230 ± 4377a  75700 ± 15510 

Day 3 C0h ng/mL  81.7 ± 30.7 749.0 ± 373.7 7663 ± 3696 3073 ± 1497 
Day 4 C0h ng/mL  77.6 ± 30.9 1005 ± 560.0 11280 ± 4672 6342 ± 3282 
Day 5 C0h ng/mL  97.1 ± 38.9 1482 ± 791.3 15590 ± 5326 8560 ± 4301 

 tmax h  4.0 4.0 6.0  4.0 3.93 8.0  4.0 3.0 6.0  4.0 3.0 6.0  
 Cmin ng/mL  88.3 ± 32.2 1445 ± 767.3 13460 ± 4725 7795 ± 4015 
 Cmax ng/mL  758.3 ± 208.2 6172 ± 2859 21830 ± 5339 19380 ± 6251 
 AUC24h ng h/mL  7620 ± 1912 79710 ± 37230 216800 ± 62690 332100 ± 120300 
 t1/2 h  7.7 ± 0.73 16.0 ± 5.1 37.6 ± 27.7 21.5 ± 11.9 
 % b  120.1 ± 5.3 316.0 ± 101.2 1073 ± 196.4 431.8 ± 82.6 

tmax  
a AUC12h b AUC24h / AUC24h 

 

C 200mg QD 5

Cmax AUC24h 4067 ± 1479ng/mL 56430 ± 22470ng h/mL

C0h Cmin Cmax AUC24h 6057 ± 4213ng/mL 5743 

± 4089ng/mL 11470 ± 5337ng/mL 206000 ± 113600ng h/mL tmax

t1/2 4.0 41.3 344.8%

0.016%  
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3

1 C 5.3.5.1.2 C215 2009 7 2011
4  

85 C genotype 1 86 26

PegIFN -2a RBV PR87 50mg mg/ 100mg

mg/ QD 12 24  

Cmax AUC24h 50mg 1011 ± 725ng/mL

11182 ± 7763ng h/mL 100mg 4072 ± 3446ng/mL 60197 ± 65364ng h/mL tmax

5.97 6.00 4 12

24 C0h QD

4 4 12

24 PegIFN -2a RBV C0h

 

 

2 C 5.3.5.1.5 HPC3003 2011 1 2012

10 5.3.5.2.1 HPC3008 2010 12 2012 8 5.3.5.2.2 HPC3004 2011

1 2012 9 5.3.5.2.3 HPC3010 2011 4 2012 11  
88 89 C genotype 1

HPC3003 HPC3004 HPC3008 HPC3010 90

PR 100mg QD 12 24

375 2938 PPK

 

PPK C0h Cmax AUC24h

Cmax C0h AUC24h PegIFN -2a

HPC3003 HPC3004 HPC3008 PegIFN -2b HPC3010 RBV

C0h Cmax AUC24h PegIFN

C PegIFN -2b

PegIFN -2a CYP 91 PegIFN -2b PegIFN -2a

CYP3A PegIFN

 
 

                                                        
85  IFN PegIFN  
86  HCV RNA 5.0 Log IU/mL  
87  PegIFN -2a RBV  

PegIFN -2a 180 g 1 RBV 600mg/ 60kg 800mg/ 60kg 80kg
1000mg 80kg  

88  24 IFN PegIFN+RBV IFN+RBV IFN PegIFN
1  

89  24 IFN PegIFN+RBV IFN+RBV IFN PegIFN HCV RNA
12 HCV RNA 2 Log IU/ml IFN 24

 
90  PR PegIFN -2b RBV PegIFN -2b 1.5 g/kg 1 RBV 600mg/ 60kg

800mg/ 60kg 80kg 1000mg 80kg  
91  Gupta SK et al, Eur J Clin Pharmacol, 67: 591-599, 2011 Brennan BJ et al, Br J Clin Pharmacol, 75(2): 497-506, 2012 



 41 

C PR 100mg QD
 HPC3003 a  HPC3004 a  HPC3008 a HPC3010 b  

       
 12  12  24  12  12  12  12  

 123 53 53 49 24 26 29 
C0h 

ng/mL  
1581 ± 1719 

(64-8543) 
2264 ± 1985 
(194-8461) 

1787 ± 2297 
(142-10209) 

2668 ± 2447 
(145-10693) 

1028 ± 780 
(171-2842) 

1749 ± 2141 
(184-9167) 

2746 ± 2591 
(287-9520) 

Cmax 

ng/mL  
3145 ± 1762 
(1317-10161) 

3855 ± 2013 
(1631-10074) 

3361 ± 2341 
(1536-11882) 

4257 ± 2475 
(1545-12273) 

2593 ± 817 
(1593-4450) 

3330 ± 2165 
(1616-10776) 

4343 ± 2608 
(1780-11117) 

AUC24h

ng h/mL  
55775 ± 42790 
(11569-225205) 

73058 ± 48813 
(18612-223155) 

60887 ± 56605
(16296-266070)

82764 ± 59912 
(16480-276230) 

42402 ± 20081
(17659-87904)

60227 ± 52444 
(18222-240055) 

84868 ± 63074 
(22208-248340)

CL/F 
L/h  2.74 ± 1.68 2.05 ± 1.25 2.67 ± 1.50 1.98 ± 1.44 2.83 ± 1.16 2.46 ± 1.23 1.83 ± 1.17 

 ±  
a PegIFN -2a RBV b PegIFN -2b RBV  
CL/F  
 

C C215 HPC3003

HPC3004 HPC3008 HPC3010 436 3790 PPK

Vc/F

Michaelis-Menten Vmax/F

PPK C

34 78.68kg 68 44.18kg

C0h AUC24h

58.5 57.25kg 71 60% C0h AUC24h

120 125%  

 

4

1 5.3.3.3.1 C113 2010 2 2011 7
8 16 Child-Pugh B Child-Pugh

C 8 mg/ 150mg QD 7

Cmax 90%

1.71 1.02, 2.88 3.13 1.87, 5.26 AUC24h 90%

2.44 1.36, 4.38 5.22 3.10, 8.79  
 

150mg QD

 
   

8  8  a  8  
tmax h  6.0 4.0 9.0  6.0 6.0 9.0  6.0 3.0 12.0  

C0h ng/mL  454.8 ± 337.1 1637 ± 1191 5568 ± 3519 
Cmax ng/mL  2096 ± 958.5 3780 ± 1980 7184 ± 4272 
Cmin ng/mL  378.1 ± 266.1 1517 ± 1092 4414 ± 2923 

AUC24h ng h/mL  23740 ± 10920 65140 ± 38130 138000 ± 89890 
tmax  
a Cmax AUC24h tmax 6  
 

2 5.3.3.3.2 C126 2011 8 2012 1

8 eGFR 29mL/min/1.73m2 8

mg 150mg QD 7

Cmax AUC24h 90% 1.34 0.66, 2.72
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1.62 0.73, 3.59  
 

150mg QD

 
  

8  8  
tmax h  6.0 4.0 9.0  6.0 4.0 9.0  

C0h ng/mL  1112 ± 1480 2220 ± 2696 
Cmax ng/mL  3378 ± 2636 4671 ± 3823 
Cmin ng/mL  961.3 ± 1191 1707 ± 1741 

t1/2 h  16.66 ± 10.2 24.00 ± 18.8 
AUC24h ng h/mL  44380 ± 39920 76690 ± 71740 
tmax  
 

5 5.3.3.4.1 C104 2007 11 2008 1 5.3.3.4.2

C105 2008 6 2008 12 5.3.3.4.3 C107 2009 3 2009 7

5.3.3.4.4 C108 2011 2 2011 5 5.3.3.4.5 C114 2010 11
2011 3 5.3.3.4.6 C110 2009 9 2010 1 5.3.3.4.7 C112

2010 5 2010 9 5.3.3.4.8 C115 2011 3 2011 8

5.3.3.4.9 C120 2011 11 2011 12 5.3.3.4.10 C123 2010 11
2011 4 5.3.3.4.11 C124 2011 11 2012 2 5.3.3.4.12 HPC1006

2012 7 2012 8

12  

Cmax AUC Cmin /

90% 0.80 1.25 92  
 

  
 

 
   Cmax AUC Cmin 

 100mg BID 200mg 
 12 1.30 

1.08, 1.56  
1.83 

1.64, 2.05  NA 

 100mg BID 
15  

200mg QD 
7  12 4.70 

3.84, 5.76  
7.18 

5.63, 9.15  
14.35 

10.29, 20.01  

DRV/r 800/100mg 
QD 7  

50mg QD 
7  21 1.79 

1.55, 2.06  
2.59 

2.15, 3.11  
4.58 

3.54, 5.92  

 
25mg QD 
11  

150mg QD 
11  21 1.10 

0.97, 1.26  
1.06 

0.94, 1.19  
0.96 

0.83, 1.11  

TDF 300mg QD 
7  

150mg QD 
7  24 0.85 

0.73, 0.99  
0.86 

0.76, 0.98  
0.93 

0.78, 1.11  

 
600mg QD 

14  
150mg QD 

14  23 0.49 
0.44, 0.54  

0.29 
0.26, 0.33  

0.09 
0.08, 0.12  

 
400mg BID 

7  
150mg QD 

7  23 0.93 
0.85, 1.02  

0.89 
0.81, 0.98  

0.86 
0.75, 0.98  

 
500mg TID 

7  
150mg QD 

7  24 4.53 
3.91, 5.25  

7.47 
6.41, 8.70  

12.74 
10.19, 15.93  

 
600mg QD 

7  
200mg QD 

7  17 1.31 
1.03, 1.66  

0.52 
0.41, 0.67  

0.08 
0.06, 0.11  

 
10mg QD 

7  
150mg QD 

7  17 0.80 
0.74, 0.89  

0.75 
0.68, 0.83  

0.68 
0.59, 0.79  

90%  
TID 1 3 DRV/r / TDF  NA  
 

                                                        
92  S-

/ 90% 0.80 1.25  
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   Cmax AUC Cmin 

DRV/r 
 

800/100mg QD 
7  

50mg QD 
7  23 1.04 

0.99, 1.10  
1.18 

1.11, 1.25  
1.31 

1.13, 1.52  
DRV/r 

 
800/100mg QD 

7  
50mg QD 

7  23 1.23 
1.14, 1.32  

1.32 
1.25, 1.40  

1.44 
1.30, 1.61  

 
25mg QD 
11  

150mg QD 
11  21 1.04 

0.95, 1.13  
1.12 

1.05, 1.19  
1.25 

1.16, 1.35  

TDF 300mg QD 
7  

150mg QD 
7  24 1.19 

1.10, 1.30  
1.18 

1.13, 1.24  
1.24 

1.15, 1.33  

 
400mg BID 

7  
150mg QD 

7  23 1.03 
0.78, 1.36  

1.08 
0.85, 1.38  

1.14 
0.97, 1.36  

 
 

0.075mg/kg 
 

150mg QD 
10  16 1.31 

1.19, 1.45  
1.45 

1.35, 1.57  NA 

 
 

0.025mg/kg 
 

150mg QD 
11  16 0.78 

0.52, 1.17  
1.10 

0.95, 1.26  NA 

 
150mg 

 
150mg QD 

11  16 1.12 
1.06, 1.19  

1.26 
1.21, 1.32  NA 

 
40mg 

 
150mg QD 

11  16 1.14 
0.93, 1.39  

1.21 
1.00, 1.46  NA 

 
30mg 

 
150mg QD 

11  16 1.21 
0.93, 1.57  

1.08 
0.87, 1.35  NA 

 
500mg TID 

7  
150mg QD 

7  24 1.59 
1.23, 2.05  

1.90 
1.53, 2.36  

3.08 
2.54, 3.73  

 
35 g QD 
21  

150mg QD 
10  17 1.18 

1.09, 1.27  
1.12 

1.05, 1.20  
1.00 

0.89, 1.13  

 
1.0mg QD 
21  

150mg QD 
10  17 1.06 

0.99, 1.14  
1.15 

1.08, 1.22  
1.24 

1.13, 1.35  

 
2 mg 

 
150mg QD 

7  14 0.76 
0.65, 0.90  

0.83 
0.59, 1.16  NA 

 
100mg 

 
150mg QD 

10  14 1.16 
1.07, 1.26  

1.19 
1.13, 1.26  NA 

 
0.25mg 

 
150mg QD 

7  15 1.31 
1.14, 1.51  

1.39 
1.16, 1.67  NA 

 
10mg 

 
150mg QD 

7  16 3.17 
2.57, 3.91  

2.81 
2.34, 3.37  NA 

 
40mg 

 
150mg QD 

12  13 1.70 
1.42, 2.04  

2.12 
1.72, 2.62  NA 

 
40mg 

 
150mg QD 

12  18 1.46 
1.17, 1.82  

1.51 
1.32, 1.73  NA 

90%  
NA  
 

6 QT/QTc 5.3.4.1.1 C117 2011 1 2011 7

60 MFLX 400mg

mg mg 150 350mg QD 7

QT/QTc  

7 QT QTcF 90%

150mg 3 0.8ms -1.26, 2.79 350mg 1 1.2ms

-0.95, 3.32 ICH E14 10msec

350mg QTcF MFLX

97.5% 4 11.3ms 8.09, 14.49

 

 

7 5.3.4.1.2 C125 2010 8 2011 4

36 12 mg 150mg QD 9

150mg QD
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500mg BID 9  

91.7% 11/12 1

33.3% 4/12

335 ± 30nm 365 ± 30nm 1.67 3.0

1 33.3% 4/12

2

1/2 1/10  

 

1

 

 

C109 C101 F002

Cmax AUC 100mg t1/2

9.54 13.31

Cmax AUC

BA BA C118 93

CL 4.75 6.23L/h

50mg 150mg BA 50mg

150mg BA 45.98% 62.12%

 

C107

Cmax AUC

CYP3A4 in vitro CYP3A4

P-gp Km 25.0

39.3 mol/L 18.75 29.47 g/mL CYP3A4 P-gp IC50 84.5 155 mol/L 63.37

116.24 g/mL 85.9 mol/L 64.42 g/mL 150mg

CYP3A4 P-gp 50 100

150mg 1.92L94 26 52

78 g/mL 100mg CYP3A4  

BA C118 50mg 150mg

Cmax AUC BA 50mg 150mg
3H- 100 g CL Vd 50mg 150mg

50mg 150mg CL 6.23 

± 1.77L/h 4.75 ± 1.56L/h Vd 94.4 ± 15.4L 75.3 ± 15.9L OATP1B1
                                                        
93  50mg 150mg 5 tmax

3H- 100 g
3H-

 
94  Tachibana T et al, Xenobiotica, 39: 430-443, 2009 
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200mg t1/2

CYP3A4  

C

AUC24h 1.5 2

OATP1B1 95

 

CYP3A4 P-gp

OATP1B1 CYP3A4

OATP1B1

 

C201 PPK

C 50 200mg AUC24h

AUC24h C109

C101 AUC24h 1.5 2 C

C215

150mg QD AUC24h 100mg QD

C215 C205 C 50mg 100mg 

QD C215 75mg 150mg QD C205

Cmax AUC  
 

QD
  

C215  50mg C205  75mg C215  100mg C205  150mg 
14  21  a  12  23  b  

AUC24h ng h/mL  11182 ± 7763 13200 ± 6772 60197 ± 65364 70090 ± 93390 
C0h ng/mL  192 ± 134 213 ± 176.5 1732 ± 2669 1796 ± 3116 
Cmax ng/mL  1011 ± 725 1035 ± 522.4 4072 ± 3446 4394 ± 4330 

a AUC24h 20 b AUC24h 22  
 

CYP3A4 P-gp

OATP1B1 CYP3A4

5 1

 

 

2

 

 

                                                        
95  OATP1B1 0.584
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CL 4.75 6.23L/h

87L/h96

BA C118

50 150mg BA 46 62%

 
97 C

CYP3A4 OATP1B1 mRNA

mRNA HCV C
98 C

CYP3A C

OATP1B1 OATP1B3 mRNA HCV

C
99  

C C215 HPC3003 HPC3004

HPC3008 HPC3010 HPC1003

C

 

C

C

CYP3A4 OATP1B1

 

 

C

 

 

3
 

C113

Child-Pugh B C 150mg QD 7

Cmax AUC24h 4

                                                        
96  Davies B et al, Pharm Res, 10(7): 1093-1095, 1993 
97  Rostami-Hodjegan A et al, Nat Rev Drug Discov, 6: 140-148, 2007 
98  Nakai K et al, Drug Metab Dispos, 36(9): 1786-1793, 2008 
99  Onishi A et al, J Clin Pharmacol, 45: 1221-1229, 2005 Ogasawara K et al, Drug Metab. Pharmacokinet, 25(2): 190-199, 2010 Lin X et al, 

Hepato-Gastroenterology, 45: 1069-1074, 1998 
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1

25.0% 2/8 62.5% 5/8

12.5% 1/8 2

2

1  

 

 

 

 

C 1

Child-Pugh A Child-Pugh

B C

Child-Pugh A B C

 

 

 

C113

 

 

 

 

4
 

 

OATP1B1

AUC C108 HPC1006

OATP1B1

in vitro

OATP1B1

3

6 2
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OATP1B1 in vivo OATP1B1
 OATP1B1 AUC  
 a  b c d  e

 2.81  7.1 1.9 1.6 
 2.12 2.33 4.3 9.3 7.4 15.3f  1.2  

2-  2.29   1.5  
 1.51 1.54  2.6 8f  1.4  

 1.88 2.40   2.9  
a 150mg 1 1 b 600mg c 75 200mg 1 2 d 600mg 1 2  
e 75mg 1 1 f CYP3A4  

 
 

HIV OATP1B1 OATP1B1 Ki

OATP1B1 Ki

OATP1B1 Ki
100 OATP1B1  

C0h

1.81 DRV/r

C0h Cmin 13.74 14.78

/ /

CYP3A  

OATP1B1
101

CYP3A  

CYP3A 102

AUC24h 0.29

5

CYP3A  

P-gp 31.0%

2 2

 

/

P-gp CYP3A

 

 

in vitro P-gp NTCP

OATP1B1 BSEP MRP2 P-gp BCRP1 MRP2

OATP1B1

CYP3A OATP1B1

P-gp

 

                                                        
100  Annaert P et al, Xenobiotica, 40: 163-176, 2010 
101  Jacobson TA et al, Am J Cardiol, 94: 1140-1146, 2004 
102  200 mg/600 mg 10 2013.1  
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9 2 1

4 2

28 22 3 3

 
 

     a   

 
 HPC1003  

 
72 100mg  

 HPC1007  
 

24 100mg  

  C215 genotype 1  
C  

 

 93 50 100mg QD 12 24
 

  HPC3003 genotype 1  
C  

 

 188 100mg QD 12  

  HPC3008 genotype 1  
C  

 

 49 100mg QD 12  

  HPC3004 genotype 1  
C  

 

 108 100mg QD 12 24  

  HPC3010 genotype 1  
C

 

 79 100mg QD 12  

 
 C109 

 
 30 100 200 400mg

QD 5  
  C117  QT/QTc

 
60 150 350mg QD 7  

a  
 

C215 HPC3003 HPC3004 HPC3008 HPC3010

HCV RNA 1.2 Log IU/mL 1.2 Log IU/mL

HCV RNA

SVR12 SVR24

 

SVR12 12 HCV RNA  

12  

SVR24 24 HCV RNA  

24  

 

1

1 5.3.1.2.1 HPC1003 2012 4 2012

6
72 1 36 2 36
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1

 
71 1 2 1 mg

G008 F020 2 1
74  

72 36 18  

G008 2.8% 1/36 1 F020 5.6% 2/36

ALT AST 1 G008 0% 0/34 F020

11.4% 4/35

CPK 1

CPK

 

 

2 5.3.1.2.5 HPC1007 2012 6 2012
7

24

1

 

mg G008 1

2 1 2
75  

24  

0% 0/24 4.3% 1/23 1

 

 

3 5.3.3.1.1 C109 2008 8 2008 11

30 10 8 2

1  

100mg 200mg 400mg PEG400

72 QD 5

 

30 8 6  

100mg 12.5% 1/8 200mg 50.0% 4/8 400mg

50.0% 4/8 0% 0/6 100mg 14.3% 1/7 200mg

37.5% 3/8 400mg 16.7% 1/6 33.3% 2/6  

100mg 12.5% 1/8 200mg

25.0% 2/8 400mg 37.5% 3/8 0% 0/6
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100mg 0% 0/7 200mg 12.5% 1/8 400mg 0% 0/6 0% 0/6

2 400mg 2

 

3

100mg 1 400mg 2 1

 

 

2

1 C 5.3.5.1.2 C215 2009 7

2011 4
85 C genotype 1 103 84 50mg 12 24

100mg 12 24 50mg 24 12 100mg 24 12 PegIFN -2a/RBV

12 PegIFN -2a/RBV
104 25

 

50mg 12 100mg 12 50mg 100mg QD

PegIFN -2a/RBV PR105 12 PR

50mg 24 100mg 24 50mg 100mg QD 24 PR

PR response-guided therapy 106 RGT

24 48 PR PR 48

 

92 50mg 12 27 100mg 12 26 50mg 24 13 100mg 24

13 PR 13 FAS Full Analysis Set

4 107 88 50mg 12 27 100mg 

12 24 50mg 24 13 100mg 24 13 PR 11 PPS per protocol set

RGT PR 24

50mg 12 92.6% 25/27 100mg 12 84.6% 22/26 50mg 24 76.9% 10/13

100mg 24 92.3% 12/13  

SVR12 SVR24  

                                                        
103  HCV RNA 5.0 Log IU/mL HIV HBV  
104  2:2:1:1:1  
105  PegIFN -2a RBV  

PegIFN -2a 180 g 1 RBV 600mg/ 60kg 800mg/ 60kg 80kg
1000mg 80kg  

106  4 HCV RNA 1.4LogIU/mL 12 16 20
PR 24 PR 48  

107  PegIFN -2a 80% 2 80% PegIFN -2a/RBV 80%
1  
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SVR12 SVR24 PPS

 50mg 12  100mg 12  50mg 24  100mg 24  PR  
SVR12  85.2 23/27  79.2 19/24  84.6 11/13  92.3 12/13  45.5 5/11  

 
95%  

39.7 
5.32, 69.53  

33.7 
-2.86, 65.20  

39.2 
-2.53, 71.46  

46.9 
5.91, 77.14   

SVR24  77.8 21/27  79.2 19/24  76.9 10/13  92.3 12/13  45.5 5/11  
 

95%  
32.3 

-2.60, 63.24  
33.7 

-2.86, 65.20  
31.5 

-10.52, 65.74  
46.9 

5.91, 77.14   

%  
 

50mg 12

100% 27/27 100mg 12 96.2% 25/26 50mg 24 100% 13/13 100mg 24

100% 13/13 10%

 
 

10%
 50mg 12  100mg 12  50mg 24  100mg 24  PR  

 27  26  13  13  13  
 27 100  26 100  13 100  13 100  13 100  

 27 100  25 96.2  13 100  13 100   
 8 29.6  6 23.1  5 38.5  5 38.5  5 38.5  
 1 3.7  1 3.8  0 0 2 15.4  

 1 3.7  2 7.7  1 7.7  2 15.4  0 
 0 2 7.7  0 1 7.7  3 23.1  

 6 22.2  3 11.5  3 23.1  1 7.7  2 15.4  
 1 3.7  4 15.4  1 7.7  0 0 

 4 14.8  1 3.8  1 7.7  2 15.4  2 15.4  
 4 14.8  6 23.1  3 23.1  0 5 38.5  
 5 18.5  5 19.2  2 15.4  1 7.7  0 

 1 3.7  3 11.5  0 1 7.7  0 
 7 25.9  5 19.2  5 38.5  2 15.4  2 15.4  

 1 3.7  1 3.8  2 15.4  2 15.4  2 15.4  
 0 0 2 15.4  0 0 

 0 0 2 15.4  0 0 
 3 11.1  2 7.7  1 7.7  2 15.4  1 7.7  
 7 25.9  2 7.7  6 46.2  5 38.5  3 23.1  

 17 63.0  16 61.5  8 61.5  7 53.8  8 61.5  
 18 66.7  10 38.5  7 53.8  7 53.8  7 53.8  

 0 5 19.2  2 15.4  3 23.1  0 
 0 0 0 2 15.4  0 

 9 33.3  4 15.4  4 30.8  2 15.4  3 23.1  
 3 11.1  1 3.8  0 0 0 

 0 0 0 2 15.4  0 
 3 11.1  6 23.1  1 7.7  3 23.1  0 
 1 3.7  0 2 15.4  1 7.7  1 7.7  

 1 3.7  2 7.7  2 15.4  0 2 15.4  
 1 3.7  1 3.8  2 15.4  2 15.4  3 23.1  

 4 14.8  2 7.7  1 7.7  0 0 
 4 14.8  6 23.1  4 30.8  3 23.1  4 30.8  

 8 29.6  12 46.2  7 53.8  7 53.8  6 46.2  
 0 2 7.7  0 3 23.1  1 7.7  
 12 44.4  14 53.8  10 76.9  12 92.3  9 69.2  
 5 18.5  4 15.4  4 30.8  6 46.2  6 46.2  
 4 14.8  6 23.1  5 38.5  3 23.1  4 30.8  

 1 3.7  3 11.5  2 15.4  0 2 15.4  
 16 59.3  15 57.7  10 76.9  12 92.3  10 76.9  
 2 7.4  0 1 7.7  2 15.4  0 

1  5 18.5  1 3.8  2 15.4  0 2 15.4  
 0 0 1 7.7  0 2 15.4  

 0 0 2 15.4  0 1 7.7  
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 50mg 12  100mg 12  50mg 24  100mg 24  PR  
 27  26  13  13  13  

 27 100  26 100  13 100  13 100  13 100  
 27 100  25 96.2  13 100  13 100   

 4 14.8  6 23.1  4 30.8  1 7.7  3 23.1  
 9 33.3  7 26.9  6 46.2  5 38.5  2 15.4  
 4 14.8  1 3.8  1 7.7  2 15.4  1 7.7  
 4 14.8  6 23.1  4 30.8  1 7.7  2 15.4  

 3 11.1  1 3.8  1 7.7  1 7.7  0 
 14 51.9  13 50.0  8 61.5  6 46.2  8 61.5  

 10 37.0  5 19.2  5 38.5  3 23.1  2 15.4  
 4 14.8  3 11.5  0 1 7.7  2 15.4  
 1 3.7  3 11.5  0 0 0 

 1 3.7  3 11.5  0 0 0 
 3 11.1  3 11.5  0 1 7.7  1 7.7  

 11 40.7  6 23.1  5 38.5  3 23.1  6 46.2  
 1 3.7  2 7.7  0 2 15.4  0 
 5 18.5  4 15.4  0 6 46.2  0 

 17 63.0  15 57.7  8 61.5  8 61.5  6 46.2  
 0 0 0 0 2 15.4  

 4 14.8  0 0 0 0 
 0 0 0 0 2 15.4  

 3 11.1  0 0 0 1 7.7  
%  

 

100mg 12 1

100mg 12 2 1 1

50mg 24 1 100mg 24 1 PR 1 1

100mg 12 50mg 24

100mg 12 100mg 

24 PR

 
108 100mg 12 1 50mg 

24 1 100mg 24 1

 

 

3

1 C 5.3.5.1.5 HPC3003 2011 1

2012 10
85 C genotype 1 86 183 122

61
109 37 100mg QD

12 PR PR RGT 110 12
                                                        
108  Grade 3 PR

PR 2 PR
PR  

Grade 4 AST ALT 2  
Grade 4 Grade 3  

Grade 3  
109  65 65 IL28B TT TG GG

2:1  
110  HCV RNA 4 1.2 Log IU/mL 12 PR 24

PR 48  
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36 QD 12

PR PR 36 111  

183 123 60 FAS

RGT PR 24

91.9% 113/123  

SVR12 112 SVR24

100mg 12 RGT

PR 24 48 PR48  
 

SVR12 SVR24 FAS NRI a

   95% b  p  c  
SVR12  88.6 109/123  61.7 37/60  27.5 14.38, 40.56  p<0.0001 
SVR24  88.6 109/123  56.7 34/60  32.6 19.75, 45.40   
%  
a 12 24 SVR  
b IL28B TT TG GG 95%  
c Cochran-Mantel-Haenszel  
 

95.1% 117/123

96.7% 58/60 10%

 
 

10%
   

 123 60 
 123 100  60 100  

 117 95.1  58 96.7  
 21 17.1  17 28.3  

 70 56.9  36 60.0  
 28 22.8  20 33.3  

 27 22.0  25 41.7  
 54 43.9  27 45.0  

 20 16.3  8 13.3  
 11 8.9  8 13.3  

 28 22.8  12 20.0  
 20 16.3  17 28.3  

 16 13.0  5 8.3  
 16 13.0  12 20.0  

 5 4.1  6 10.0  
 57 46.3  37 61.7  

 44 35.8  28 46.7  
 35 28.5  18 30.0  

 17 13.8  4 6.7  
 8 6.5  9 15.0  

 30 24.4  14 23.3  
 9 7.3  9 15.0  
 9 7.3  11 18.3  

 75 61.0  31 51.7  
 52 42.3  28 46.7  

 22 17.9  9 15.0  
 13 10.6  7 11.7  

                                                        
111  HCV RNA 4 3.0 Log IU/mL 36

1.2 Log IU/mL PR  
112  SVR24 SVR12 1

1  
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 123 60 

 123 100  60 100  
 117 95.1  58 96.7  

 4 3.3  6 10.0  
 78 63.4  41 68.3  
 69 56.1  37 61.7  
 60 48.8  23 38.3  

 27 22.0  9 15.0  
 20 16.3  4 6.7  

 17 13.8  5 8.3  
 16 13.0  8 13.3  

 13 10.6  6 10.0  
 9 7.3  8 13.3  

%  
 

4 2

1 6

1

 
113 2

1

1

 

 

2 C 5.3.5.2.1 HPC3008 2010 12 2012

8
24 1 88 C

genotype 1 86 47

12  

100mg QD 12 PR

RGT 110 PR 12 36 114  

49 FAS RGT

PR 24 95.9% 47/49  

SVR12 112 95% 95.9 86.02, 99.50 %

50%115 p<0.0001116 SVR24

 
 

                                                        
113  Grade 3 PR

PR 2 PR
PR  

Grade 4 AST ALT 2  
Grade 4  

114  HCV RNA 4 3.0 Log IU/mL 12 2.0 Log IU/mL
24 36 1.2 Log IU/mL PR  

115  PegIFN -2b 1.5 g/kg 1 RBV 800mg/ 48 SVR24
50% 15/30 Jacobson IM et al, Am J Gastroenterol, 100 (11): 2453-2462, 2005  

116  SVR12 50%
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SVR12 SVR24 FAS NRI a

SVR12  95.9 47/49 86.02, 99.50  p<0.0001b  
SVR24  89.8 44/49 77.77, 96.60   
% 95%  
a 12 24 SVR  
b 50%  
 

98.0% 48/49 10%

73.5% 36 61.2% 30 51.0% 25

46.9% 23 44.9% 22

40.8% 20 38.8% 19 34.7% 17 32.7% 16

28.6% 14 26.5% 13

22.4% 11 20.4% 10

18.4% 9 16.3% 8

14.3% 7 12.2% 6

AST ALP 10.2% 5

 

1

1
113  

 

3 C 5.3.5.2.2 HPC3004 2011 1 2012

9

24 89 C genotype 

1 86 90 45
117 23  

100mg QD 12 12 24 24 PR 24

RGT 110 PR PR

24 118  

106 12 53 24 53 FAS

RGT PR 24 12 81.1% 43/53

24 73.6% 39/53  

SVR12 112 95% 12 24 52.8 38.64, 

66.70 % 35.8 23.14, 50.20 % p<0.0001 p=0.0001119

SVR24  
 

                                                        
117  65 65 IL28B TT TG GG 12 24

 
118  HCV RNA 4 3.0 Log IU/mL 12 2.0 Log IU/mL PR

24 36 1.2 Log IU/mL PR  
119  SVR12 14%
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SVR12 SVR24 FAS NRI a

 12  24  
SVR12  52.8 28/53 38.64, 66.70 p<0.0001b 35.8 19/53 23.14, 50.20  p=0.0001b

SVR24  50.9 27/53 36.84, 64.94  35.8 19/53 23.14, 50.20   
% 95%  
a 12 24 SVR  
b 14%*  
* PegIFN -2a 180 g 1 RBV 1000mg/ 75kg

1200mg/ 75kg 72 SVR24 14% 22/156
Jensen DM et al, Ann Intern Med, 150 (8): 528-540, 2009  

 

12 100% 53/53 24 98.1% 52/53

12 100% 53/53 24 96.2% 51/53 10%

 
 

10%
 12  24  

 53 53 
 53 100  52 98.1  

 53 100  51 96.2  
 10 18.9  16 30.2  

 28 52.8  31 58.5  
 2 3.8  8 15.1  
 2 3.8  6 11.3  

 12 22.6  15 28.3  
 5 9.4  10 18.9  

 23 43.4  23 43.4  
 4 7.5  6 11.3  

 11 20.8  4 7.5  
 11 20.8  10 18.9  

 6 11.3  9 17.0  
 5 9.4  9 17.0  

 6 11.3  7 13.2  
 20 37.7  23 43.4  

 21 39.6  15 28.3  
 16 30.2  12 22.6  
 6 11.3  4 7.5  

 13 24.5  13 24.5  
 7 13.2  6 11.3  
 2 3.8  6 11.3  

 33 62.3  31 58.5  
 30 56.6  24 45.3  

 9 17.0  11 20.8  
 6 11.3  12 22.6  
 33 62.3  31 58.5  
 28 52.8  28 52.8  
 27 50.9  21 39.6  

 13 24.5  12 22.6  
 9 17.0  11 20.8  
 8 15.1  8 15.1  

 7 13.2  7 13.2  
 8 15.1  5 9.4  

 7 13.2  5 9.4  
 6 11.3  4 7.5  

 7 13.2  1 1.9  
ALT  6 11.3  1 1.9  
AST  6 11.3  1 1.9  

%  
 

12 1 24
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1

 
113 12 1 24

1

 

 

4 C 5.3.5.2.3 HPC3010 2011 4 2012

11
85 88 89 C genotype 1 86

70 20

14

 

100mg QD 12

PegIFN -2b RBV 120 PegIFN -2b RBV RGT
110 12 36 100mg QD

12 PegIFN -2b RBV PegIFN -2b

RBV 36  

79 24 29 26

FAS RGT PR

24 91.7% 22/24 96.6% 28/29

 

SVR12 SVR24

 
 

SVR12 SVR24 FAS
   

SVR12  91.7 22/24  
73.00, 98.97  

100 29/29  
88.06, 100.00  

38.5 10/26  
20.23, 59.43  

SVR24  91.7 22/24  
73.00, 98.97  

96.6 28/29  
82.24, 99.91  

38.5 10/26  
20.23, 59.43  

% 95%  
 

10%

 
 

                                                        
120  PegIFN -2b 1.5 g/kg 1 RBV 600mg/ 60kg 800mg/ 60kg 80kg

1000mg 80kg  
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10%
     

 24 29 26 79 
 24 100  29 100  26 100  79 100  

 24 100  29 100  26 100  79 100  
 3 12.5  7 24.1  6 23.1  16 20.3  

 11 45.8  21 72.4  8 30.8  40 50.6  
 6 25.0  2 6.9  5 19.2  13 16.5  
 4 16.7  2 6.9  1 3.8  7 8.9  

 12 50.0  12 41.4  7 26.9  31 39.2  
 4 16.7  0 1 3.8  5 6.3  

 4 16.7  4 13.8  7 26.9  15 19.0  
 11 45.8  12 41.4  13 50.0  36 45.6  

 4 16.7  3 10.3  1 3.8  8 10.1  
 4 16.7  4 13.8  2 7.7  10 12.7  

 4 16.7  1 3.4  1 3.8  6 7.6  
 6 25.0  6 20.7  9 34.6  21 26.6  

 6 25.0  0 6 23.1  12 15.2  
 4 16.7  5 17.2  2 7.7  11 13.9  

 3 12.5  2 6.9  4 15.4  9 11.4  
 2 8.3  1 3.4  3 11.5  6 7.6  

 3 12.5  1 3.4  0 4 5.1  
 0 1 3.4  3 11.5  4 5.1  

 3 12.5  4 13.8  3 11.5  10 12.7  
 12 50.0  8 27.6  10 38.5  30 38.0  

 14 58.3  9 31.0  5 19.2  28 35.4  
 7 29.2  7 24.1  6 23.1  20 25.3  

 3 12.5  2 6.9  1 3.8  6 7.6  
 11 45.8  10 34.5  6 23.1  27 34.2  
 8 33.3  3 10.3  10 38.5  21 26.6  
 6 25.0  5 17.2  3 11.5  14 17.7  

 18 75.0  27 93.1  22 84.6  67 84.8  
 12 50.0  12 41.4  14 53.8  38 48.1  

 11 45.8  8 27.6  12 46.2  31 39.2  
 6 25.0  7 24.1  1 3.8  14 17.7  

 5 20.8  2 6.9  1 3.8  8 10.1  
 17 70.8  16 55.2  13 50.0  46 58.2  
 11 45.8  8 27.6  7 26.9  26 32.9  
 11 45.8  6 20.7  8 30.8  25 31.6  

 5 20.8  12 41.4  6 23.1  23 29.1  
 10 41.7  2 6.9  5 19.2  17 21.5  

 8 33.3  2 6.9  1 3.8  11 13.9  
 7 29.2  2 6.9  1 3.8  10 12.7  

 4 16.7  3 10.3  3 11.5  10 12.7  
 5 20.8  1 3.4  1 3.8  7 8.9  

 3 12.5  4 13.8  0 7 8.9  
 5 20.8  1 3.4  0 6 7.6  

 5 20.8  0 1 3.8  6 7.6  
 5 20.8  0 0 5 6.3  
 4 16.7  0 0 4 5.1  

 4 16.7  0 0 4 5.1  
 3 12.5  0 0 3 3.8  

 3 12.5  0 0 3 3.8  
%  

 

1

T 1

T  
113 1

1 1
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1

 + PR 3 3

C  

 

 

 

1

HPC3003 HPC3004 HPC3008

SVR24 SVR12  

HPC3003

HPC3004 HPC3008 SVR24 SVR12

PegIFN RBV SVR12 SVR24

99.7% 408/409 121 PegIFN -2a RBV
122  

PegIFN RBV

PegIFN RBV SVR12 SVR24 123  

C215 12

100mg PR SVR12 SVR24

C205 C206 150mg SVR12

SVR24  

boceprevir SVR12 SVR24
124 ,125  

HPC3003 SVR12

SVR24
126  

 

 

SVR12

FDA C

                                                        
121  Martinot-Peignoux M et al, Hepatology, 51: 1122-1126, 2010 
122  ® 200mg . 2.7.6. Available from: http://www.info.pmda.go.jp/shinyaku/P200700005/index.html 2013 6  
123  Hayashi N et al, J Viral Hepat, 19(2): e134-e142, 2012 
124  Victrelis® (Boceprevir). Statistics Filing Checklist for a New NDA/BLA. Center for Drug Evaluation and Research. Application number: 

202258Orig1s000. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/202258Orig1s000StatR.pdf 2013 6  
125  Incivek® (Telaprevir). Statistics Filing Checklist for a New NDA/BLA. Center for Drug Evaluation and Research. Application number: 

201917Orig1s000. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/201917Orig1s000StatR.pdf 2013 6  
126  HCV RNA ALT 4

SVR12
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SVR12 127 ,128  

 

SVR12

SVR24 HPC3003

12 HCV RNA

4

SVR12

C

HPC3003 HPC3004 HPC3008 SVR24 SVR12

SVR24 SVR12

4 HPC3003 HPC3004 HPC3008

HPC3010 SVR12 SVR24 SVR12

SVR24  

4 SVR12 SVR24
   SVR12  SVR24  

HPC3003  12  123 88.6 109  88.6 109  
PR48 60 61.7 37  56.7 34  

HPC3008  12  49 95.9 47  89.8 44  
HPC3004  12  53 52.8 28  50.9 27  

24  53 35.8 19  35.8 19  
HPC3010  12  24 91.7 22  91.7 22  

 12  29 100.0 29  96.6 28  
 12  26 38.5 10  38.5 10  

%  
 

2

4 HPC3003 HPC3004 HPC3008 HPC3010 SVR12

 
 

4 SVR12

    SVR12  95%   
95%

HPC3003  12  123 88.6 109  83.63, 94.39  27.5 
PR48 60 61.7 37  49.61, 73.47  14.38, 40.56  

HPC3008  12  49 95.9 47  86.02, 99.50  

 

HPC3004  12  53 52.8 28  38.64, 66.70  
24  53 35.8 19  23.14, 50.20  

HPC3010  12  24 91.7 22  73.00, 98.97  
 12  29 100.0 29  88.06, 100.00  
 12  26 38.5 10  20.23, 59.43  

%  
 

 
85 C genotype 1 HPC3003

PR 3 PR

3 1 C
                                                        
127  Florian J et al, Hepatol, 54(S1): 1444A, 2011 
128  Chen J et al, Gastroenterology, 144: 1450-1455, 2013 
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3  

 

IFN 24 88 89 C

genotype 1 PR 3

HPC3008 HPC3004  

HPC3004 12

24 SVR12 52.8% 28/53 35.8% 19/53

3

 

 

PegIFN RBV C genotype 1

PegIFN RBV 48 SVR24 4% 19/431
129 PegIFN -2b RBV C PegIFN -2a RBV

72 SVR24 14% 130 PegIFN

RBV C SVR24

13% 3/24 131 16 SVR24
132  

HPC3004 3 SVR12

 

 

 

HPC3008 HPC3004

 

3

 

HPC3008 SVR12 95.9%

50%115  

HPC3004 SVR12 12

52.8% 24 35.8% 14%  

 

HPC3003 HPC3008 HPC3004 PegIFN -2a

RBV HPC3010

                                                        
129  Poynard T et al, Gastroenterology, 136: 1618-1628, 2009 
130  Jensen DM et al, Ann Intern Med, 150 (8): 528-540, 2009 
131  PegIFN RBV 12 2log HCV RNA 24

 
132  Oze T et al, J Gastroenterol, 46: 1031-1037, 2011 
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PegIFN -2b RBV

PegIFN -2b RBV

 

 

HPC3010 PegIFN -2b RBV

SVR12 91.7% 22/24 100%

29/29 38.5% 10/26 SVR24 91.7% 22/24 96.6% 28/29

38.5% 10/26 HPC3003 HPC3008 HPC3004

PR 72
130 PegIFN

PegIFN -2a PegIFN -2b 3

 

 

PegIFN -2b RBV 3

HPC3010 PegIFN -2a RBV 3

HPC3003 HPC3004 HPC3008 SVR12 SVR24

PegIFN -2b RBV C

gentotype 1

PegIFN -2b RBV

PegIFN -2b RBV

2 7 PegIFN

 

 

 C genotype 1a

HPC3003 HPC3004 HPC3008 HPC3010

C genotype 1 genotype 1b C HCV

genotype 1a HCV

 

 

HPC3003 HPC3004 HPC3008 HPC3010 C

HCV genotype 1b genotype 1a SVR12

HPC3003 2/2 HPC3008 1/1

HPC3004 1/3 HPC3010 1 SVR12

 

C C205 150mg 133

SVR24 genotype 1a genotype 1b 82.4% 61/74 83.8% 67/80
134 SVR24 genotype 1a 66.7% 20/30 genotype 1b 63.8% 30/47

                                                        
133  150mg QD PR 12 PR 12 150mg QD PR 24

150mg QD 100mg QD
1  

134  PR 48 24  



 64 

 

C

C206 135 150mg genotype 1a genotype 1b

SVR24 genotype 150mg SVR24

SVR24  
 

HCV genotype SVR24 C206
    
 150mg   150mg   150mg   
genotype 1a 84.8 28/33  33.3 4/12  56.0 14/25 12.5 1/8  42.3 11/26  0 0/7  
genotype 1b 84.4 38/45  40.0 6/15  88.4 38/43 6.7 1/15  58.3 14/24  33.3 3/9  
SVR % SVR /  
 

C C208/C216 136

HPC3007 137 150mg

SVR12 genotype 150mg SVR12

SVR12  
 

HCV genotype SVR12 C208/C216 HPC3007
 C208/C216  HPC3007  
 150mg   150mg   
genotype 1a/other 75.2 191/254 47.3 62/131 70.3 78/111 27.8 15/54  
genotype 1b 85.4 228/267 52.6 70/133 85.9 128/149 43.0 34/79  
SVR % SVR /  
 

genotype 1a

genotype 1a genotype 1b

genotype 1a  

 

genotype 1a 3

genotype 1a 3

SVR24 SVR12 genotype 1b genotype 1a

genotype

4  

 

IL28B
IL28B SNP PegIFN RBV

SNP rs8099917 TT SNP rs12979860 CC

SNP rs8099917 TG GG SNP rs12979860

                                                        
135  150mg 150mg QD PR 12 PR 36 150mg QD PR

24 PR 24 150mg QD PR 48
PR 48  

136  150mg QD PR 12 PR RGT 24 48 C208
150mg PR PegIFN -2b/RBV 12 PegIFN/RBV RGT 24 48 C216

PR 12 PR 36 C216 PR PegIFN -2b/RBV
 

137  150mg PR 12 PR RGT 24 48
PR 12 PR 36  
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CT TT 138  

IL28B  

 

HPC3003 HPC3004 HPC3008 IL28B SVR12

 
 

IL28B SVR12 HPC3003 HPC3008 HPC3004

 

HPC3003 HPC3008 HPC3004 
   

12   12  12  24  
123  60  49  53  53  

SNP rs8099917 
TT 77/82 93.9  31/42 73.8  34/35 97.1  3/8 37.5  4/6 66.7  
TG 30/39 76.9  6/17 35.3  13/14 92.9  24/44 54.5  14/46 30.4  
GG 2/2 100.0  0/1 0.0   1/1 100.0  1/1 100.0  

SNP rs12979860 
CC 76/79 96.2  31/42 73.8  34/35 97.1  3/8 37.5  4/6 66.7  
CT 31/42 73.8  6/17 35.3  13/14 92.9  34/43 55.8  14/45 31.1  
TT 2/2 100.0  0/1 0.0   1/2 50.0  1/2 50.0  

%  
 

SNPs SVR12

40% 20% IL28B

IL28B

12 SVR12 SVR12

24 SVR12

SNPs  

3 SNP rs12979860 SVR24

CC 88% 51/58 CT 85% 100/117

TT 85% 29/34 CC 63% 5/8 CT 58% 33/57

TT 71% 10/14 CC 40% 4/10 CT 29% 27/92

TT 31% 10/32 IL28B
139  

 

3

 

 

3

 

genotype 1b

3 2

 

failure140

                                                        
138  Tanaka Y et al, Nat Genet, 41 (10): 1105-1109, 2009 
139  Pol S et al, J Hepatol, 58: 883-889, 2013 
140 Subjects with failure NS3
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25.0% 3/12 Follow-up time

12.00 0.00 28.86 33.3% 1/3 Follow-up time

12.00 0.00 12.00 55.4% 36/65 Follow-up time

20.00 0.00 34.29  

failure

population sequencing 25 30% deep sequencing <1%

 

 

 

3

 

 

2

HPC3003 HPC3004 HPC3008 HPC3010

3 PR

PR

PR  

PegIFN -2b/RBV

PegIFN -2b/RBV  

 

 

 

1 3 PR

PR 3

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
141  

                                                                                                                                                                                         
failure failure 4

 
1 Breakthrough  
2  
3 HCV RNA  
4  

141  / PR 28  
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100mg 12 100mg 12 142 100mg 100mg
143 144 145 10%

 
 

10% 5

 100mg 12 100mg  
   

 330 396 436 73 
 330 100.0  395 99.7  435 99.8  73 100.0  

 56 17.0  74 18.7  87 20.0  20 27.4  
 166 50.3  202 51.0  215 49.3  41 56.2  

 91 27.6  107 27.0  115 26.4  23 31.5  
 57 17.3  70 17.7  85 19.5  27 37.0  

 151 45.8  180 45.5  202 46.3  35 47.9  
 38 11.5  45 11.4  49 11.2  8 11.0  

 41 12.4  46 11.6  50 11.5  10 13.7  
 75 22.7  87 22.0  99 22.7  14 19.2  

 53 16.1  60 15.2  67 15.4  22 30.1  
 49 14.8  59 14.9  66 15.1  12 16.4  

 37 11.2  47 11.9  56 12.8  7 9.6  
 138 41.8  169 42.7  194 44.5  43 58.9  

 116 35.2  134 33.8  150 34.4  34 46.6  
 94 28.5  112 28.3  117 26.8  18 24.7  

 96 29.1  114 28.8  129 29.6  16 21.9  
 56 17.0  63 15.9  71 16.3  13 17.8  
 34 10.3  42 10.6  47 10.8  10 13.7  

 221 67.0  259 65.4  284 65.1  38 52.1  
 159 48.2  190 48.0  215 49.3  36 49.3  

 72 21.8  89 22.5  102 23.4  12 16.4  
 40 12.1  51 12.9  53 12.2  7 9.6  

 202 61.2  245 61.9  271 62.2  51 69.9  
 167 50.6  207 52.3  229 52.5  46 63.0  
 138 41.8  165 41.7  174 39.9  29 39.7  

 89 27.0  108 27.3  123 28.2  15 20.5  
 65 19.7  79 19.9  83 19.0  4 5.5  
 54 16.4  65 16.4  73 16.7  12 16.4  

 48 14.5  56 14.1  65 14.9  10 13.7  
 36 10.9  45 11.4  47 10.8  8 11.0  

%  
 

100mg 12 10%

100mg 12 67.0% 52.1%

19.7% 5.5% 100mg 12 1

100mg 

12 5.2% 17/330 8.2% 6/73  

 

HPC3010

                                                        
142  C215 12 100mg HPC3003 12 HPC3004 12 HPC3008 HPC3010

 
143  C215 12 100mg 24 100mg HPC3003 12 HPC3004 HPC3008

HPC3010  
144  C215 PR 12 50mg 12 100mg 24 50mg 24 100mg HPC3003

12 HPC3004 HPC3008 HPC3010  
145  C215 PR HPC3003  
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PegIFN -2b RBV

 

 

2

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
146  

100mg 12 31.5% 104/330

8.2% 6/73 12

 

HPC3010 100mg 12

1 147 PegIFN -2b RBV

Grade 3 100mg 

12 1.8% 6/330 1.4% 1/73 Grade 4

 

2 4 12 16 24 28

AST ALT

 

                                                        
146  PT

 
147  HPC3010 61 7 Grade 3 4.2mg/dL

9 3.2mg/dL 2 3.5mg/dL
2 2 3

14 12 PR24  
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 ± 
ULN LLN 5

 

100mg 12

Grade 1 Grade 2

 

 

 

ALT AST
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3

1

OATP1B1 MRP2

3

 

 

3
 

C215 HPC3003 HPC3008 HPC3004 HPC3010
148  

100mg 12 50.9% 168/330

65.8% 48/73 100mg 12 12

100mg 12 45.8% 151/330 45.2%

33/73  

4 HPC3003 12 2 C215 24 50mg

HPC3004 12 1 1

4  

100mg 12 0.6% 2/330

2.7% 2/73  

C208 C216 HPC3007

150mg 12 27.9% 218/781 24.9% 99/397

12 150mg 12 23.2% 181/781 16.9% 67/397

150mg 12 150mg 12 0.3% 2/781

Grade 2 Grade 3 1

 

150mg 12 2 0.3%

1 0.3% 150mg 12 0.5% 4/781

 

 

 

PR

PR

                                                        
148  HLT NEC MedDRA Severe 

cutaneous adverse reaction PT PT
 

PT
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4

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
149  

100mg 12 77.6% 256/330

76.7% 56/73 12 100mg 12 63.3%

209/330 46.6% 34/73 100mg 12

HPC3004

24 1 150 PR

100mg 12 1 1.7%

100mg 12 4 1.2%

 

100mg 12 RBV 29.1% 96/330

37.0% 27/73 16.7% 55/330 9.6% 7/73

PegIFN 100mg 12 1

 

PR

8

12  

12 100mg 12

1 PR PR

3

 

 

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
151  

100mg 12 58.5% 193/330

64.4% 47/73 12 100mg 12 53.0% 175/330

43.8% 32/73  

                                                        
149  PT  
150  HPC3004 63 3 Grade 2 8

PR 9 14  
151  PT  
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100mg 12 1 0.3%

 

PR 4

12

 

 

 

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
152  

100mg 12 45.2% 149/330

43.8% 32/73 12 100mg 12 41.8%

138/330 32.9% 24/73

 

PR

 

3

 

 

 

PR

PR

 

 

5

 

 

C215 HPC3003 HPC3008 HPC3004 HPC3010
153

100mg 12 4.8% 16/330 5.5% 4/73 12

100mg 12 3.0% 10/330 2.7% 2/73

2 1

2

                                                        
152  PT  
153  SOC PT  
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100mg 12 100mg 24 1 Grade 1

Grade 2

 

 ± ULN LLN 5

C208 C216 HPC3007

150mg 12 4.9% 38/781 5.0% 20/397

12 150mg 12 3.6% 28/781 3.0% 12/397

150mg 12 1

150mg 12 0.4% 3/781 0.5% 2/397

 

 

 

 

3

 

 

6
HPC3003 HPC3008 HPC3004 HPC3010 20 70

45 45 65 65

3 SVR12  
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SVR12 HPC3003 HPC3008 HPC3004 HPC3010
  45  45 65  65  

HPC3003  12  123 87.0 20/23 89.7 70/78  86.4 19/22  
PR48 60 63.6 7/11  59.0 23/39  70.0 7/10  

HPC3008  12  49 94.6 35/37 a  100 12/12  
HPC3004  12  53 40.0 2/5  55.9 19/34  50.0 7/14  

24  53 42.9 3/7  47.1 16/34  0 0/12  
HPC3010  12  24 100 19/19 a  60.0 3/5  

 12  29 100 20/20 a  100 9/9  
 12  26 31.8 7/22 a  75.0 3/4  

SVR % SVR /  
a 45  
 

 

C215 HPC3003 HPC3008 HPC3004 HPC3010

65 65

65

Grade 3

 
 

100mg 12 65 10%

 
 100mg 12  

65  65  65  65  
 61 12 261 69 

 61 100.0  12 100.0  261 100.0  69 100.0  
 6 9.8  0 16 6.1  1 1.4  

Grade 3  16 26.2  4 33.3  70 26.8  16 23.2  
 6 9.8  2 16.7  13 5.0  5 7.2  

 26 42.6  5 41.7  41 15.7  15 21.7  
 34 55.7  7 58.3  126 48.3  40 58.0  

 21 34.4  2 16.7  68 26.1  23 33.3  
 21 34.4  6 50.0  46 17.6  11 15.9  

 30 49.2  5 41.7  125 47.9  26 37.7  
 5 8.2  3 25.0  29 11.1  9 13.0  

 12 19.7  2 16.7  65 24.9  10 14.5  
 10 16.4  2 16.7  40 15.3  9 13.0  

 5 8.2  2 16.7  25 9.6  12 17.4  
 7 11.5  0 16 6.1  9 13.0  

 2 3.3  0 21 8.0  8 11.6  
 38 62.3  5 41.7  113 43.3  25 36.2  

 30 49.2  4 33.3  96 36.8  20 29.0  
 16 26.2  2 16.7  72 27.6  22 31.9  

 4 6.6  1 8.3  20 7.7  8 11.6  
 13 21.3  3 25.0  84 32.2  12 17.4  
 11 18.0  2 16.7  43 16.5  13 18.8  

 32 52.5  6 50.0  178 68.2  43 62.3  
 32 52.5  4 33.3  121 46.4  38 55.1  

 9 14.8  3 25.0  56 21.5  16 23.2  
 5 8.2  2 16.7  13 5.0  7 10.1  
 46 75.4  5 41.7  163 62.5  39 56.5  
 40 65.6  6 50.0  130 49.8  37 53.6  
 25 41.0  4 33.3  113 43.3  25 36.2  

 11 18.0  4 33.3  71 27.2  18 26.1  
 4 6.6  0 48 18.4  17 24.6  
 9 14.8  3 25.0  42 16.1  12 17.4  

 8 13.1  2 16.7  36 13.8  12 17.4  
 9 14.8  1 8.3  23 8.8  9 13.0  

%  
 

100mg 12 65 40% 62.3% 58.0%
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56.5% 55.1% 53.6%

65 58.0% 65 48.3% 65

65 100mg 12

PegIFN RBV  

 

 

12 65 SVR12 65

 

 

 

7 PegIFN

PegIFN -2b RBV

 

PegIFN -2b RBV HPC3010

3 4

C HPC3003 HPC3004

HPC3008 PegIFN -2b RBV

 

PegIFN -2b RBV 3 PegIFN -2a RBV

3  

 

 

PegIFN -2b RBV 3 PegIFN -2a RBV

3

PegIFN -2b RBV 3

 

 

3
 

HCV C IFN PegIFN

RBV HCV NS3/4A PegIFN

RBV 2 genotype 1

48 72 SVR24 50% 5

PegIFN RBV 3 24 PegIFN RBV 2
6

7 ,8 ,9
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PegIFN RBV PegIFN RBV 2

1 2

 

1 2

 

2

PegIFN RBV

 

PegIFN RBV 3 PegIFN RBV 2

3  

 

 

3 3

PegIFN RBV 2

SVR 3

PegIFN RBV

 

PegIFN RBV 3 C

genotype 1a

 

 

 

 

4

1 2 3

 

1 1a 1b C

 

1 HCV RNA  

2  

 

 

 

1 1 1a 1b  

genotype 1b
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 C genotype 1a

3 1 1a 1b

 

 

2
86

5.0Log IU/mL PegIFN RBV

3  

 

C206 C208 C216 HPC3007

HCV RNA 4.0Log IU/mL C206

1/1 3/4 C208 3/4 C216

7/8 HPC3007 3/3 SVR12

 

3

SVR  

PR

3

 

 

 

SVR12

 
1 genotype 1 IFN PegIFN

PR PR 3

IFN PegIFN

PR 3

PR 3 3

 

3

 

PR 1 IFN PegIFN

RBV

3
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3 3

3

3  

 

3 SVR

 

3

 

Breakthrough  

 

 
154

 

3 V36A/C/M

T54A R155K A156S T54S+A156S 155 R155K

R155K
156 SVR

R155G/K/T A156F/N/T/V D168N genotype 1b

3

1 5

 SDM

154 ,157 ,158

3 SVR

3

3
159

 

1 3

3

                                                        
154  Meyer D et.al, Hepatology, 56; 2106-2115, 2012 
155  250mg CTD2.7.3 
156  INCIVEKTM (telaprevir) USPI. Revised Apr 2013. Vertex Pharmaceuticals Inc. http://pi.vrtx.com/files/uspi_telaprevir.pdf 2013 6  
157  Sarrazin C et al, Gastroenterology, 132: 1767-1777, 2007 
158  Yamada I et al, J Viral Hepat, 19: e112-e119, 2012 
159  Ghany MG et.al, Hepatology, 54: 1433-1444, 2011 
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3 3

3

3 3

 

 

R155K genotype 1a

genotype 1b
160 1 C

genotype 1b

 

 

3

3

 

C

HCV 3

3

 

 

5

100mg 1 1 12 -2a

-2b

 

 

 

                                                        
160  250mg 23 8 10  
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1
 

C201 PR

150mg QD  

C genotype 1 75mg QD PR 4

RVR 161 25mg QD PR 4

200mg QD PR 4 25mg

33.3% 3/9 75mg 88.9% 8/9 200mg 66.7% 6/9  

C genotype 1 75 200mg QD PR

150mg 200mg QD PR 4

RVR 75mg QD PR 4 75mg

22.2% 2/9 150mg 55.6% 5/9 200mg 30.0% 3/10  

200mg QD 4

200mg

 

 

C genotype 1 C205

C genotype 1 C206

C205 75mg 150mg C206 100mg 150mg

12 24 SVR24

150mg

12 Breakthrough

150mg QD 12  
 

SVR24 C205 C206
 75/100mg 12 a  75/100mg 24 a 150mg 12 150mg 24   
C205  82.1 64/78  74.7 56/75  80.5 62/77  86.1 68/79  64.9 50/77  
C206  69.7 46/66  66.2 43/65  66.7 44/66  72.1 49/68  22.7 15/66  
SVR % SVR /  
a C205 75mg C206 100mg  
 

C109 C101 C201

C genotype1 C215

50mg 100mg

1 50 100mg

12 24 SVR

2 1 C

100mg 2

50mg 28.2% 11/39 100mg 43.2% 16/37

HPC3003 HPC3008 100mg QD 12
                                                        
161  4 HCV RNA  
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HPC3004 IFN
130 ,162 12 24

24 SVR

3 3 C

C

100mg QD 12

 

 

C genotype 1

100mg 12

 

 

2 PR

PR  

C201

PR 4 3 7 HCV RNA 75

150mg 4 HCV RNA 25IU/mL 44.4

100% PR 48

C215

HPC3003 HPC3008 HPC3004 HPC3010

PR 24 48 RGT 106 ,110

163 PegIFN RBV

2  

HPC3003 HPC3008 HPC3004 RGT SVR12

RGT PR 24 SVR12

12 60.5% 24

48.7% PR 3 PR

24  
 

RGT SVR12 HPC3003 HPC3008 HPC3004

 
HPC3003  HPC3008  HPC3004  

12  12  12  24  
RGT 24 PR   

 113/123 91.9  47/49 95.9  43/53 81.1  39/53 73.6  
SVR12  104/113 92.0  45/47 95.7  26/43 60.5  19/39 48.7  

RGT 48 PR   
 1/123 0.8  0/49 2/53 3.8  1/53 1.9  

SVR12  0/1 0 1/2 50.0  0/1 
24 3   

 9/123 7.3  2/49 4.1  8/53 15.1  13/53 24.5  
SVR12  5/9 55.6  2/2 100.0  1/8 12.5  0/13 

%  
 

                                                        
162  Jacobson IM et al, Am J Gastroenterol, 100 (11): 2453-2462, 2005 
163  HPC3010 RGT PR48  
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PegIFN -2b RBV HPC3010

91.7% 22/24 96.6% 28/29 RGT PR 24

SVR12 90.9% 20/22 100% 28/28 163  

HPC3003 HPC3008 HPC3004 HPC3010 164

Breakthrough 165  
 

Breakthrough
  SVR12   Breakthrough  

HPC3003  12  109/123 88.6 9/118 7.6  1/123 0.8  
PR48 37/60 61.7  15/49 30.6  2/60 3.3  

HPC3008  12  47/49 95.9  4/49 8.2  0/49 0.0  
HPC3004  12  28/53 52.8  17/44 38.6  7/53 13.2  

24  19/53 35.8  23/45 51.1  6/53 11.3  
HPC3010  12  22/24 91.7  2/24 8.3  0/24 0.0  

 12  29/29 100.0 1/29 3.4  0/29 0.0  
 12  10/26 38.5  4/15 26.7  6/26 23.1  

%  
 

HPC3004 12

PR RGT PR48

HPC3010 C206

PR48 HPC3004

 
 

12
  PR   

HPC3004  100mg 24  17/43 39.5  
48  0/1 0  

HPC3010  100mg 48  4/15 26.7  
C206  150mg 48  1/17 5.9  

 150mg 48  2/11 18.2  
%  

 

PR

C genotype 1 PegIFN RBV

PR

24

HPC3004 RGT PR 24

RGT

PR 48 HPC3010 C206

HPC3004 PR

48 PR

24  

 

                                                        
164  HCV RNA HCV RNA  
165  HCV RNA 1.0 Log IU/mL HCV RNA 1.2 Log IU/mL

2.0 Log IU/mL  
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HPC3003 HPC3008 HPC3004 HPC3010 PegIFN

RBV

PegIFN RBV

PR

3 SVR12 PR 24

RGT PR48

HPC3010 C206 RGT HPC3004

PR24

PR 24

RGT

 

 

6
 

C

 

 

5 0.23% 1/436

% 95%

 

10%  

24  

3

HCV RNA

HCV RNA  

 

2 1  

4 1

C
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PegIFN -2b RBV  
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RGT  

3  
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2 GCP

5.3.5.1.2 5.3.5.1.5-1 5.3.5.1.5-2 5.3.5.2.1

5.3.5.2.2-1 5.3.5.2.2-2 5.3.5.2.3-1 5.3.5.2.3-2 GCP
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C

 

HCV PR

C  
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25 9 3  

 

100mg 

 

 

 25 2 22  

 

20 12 25  20 8
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1 4
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1 HCV RNA  

2  
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1 4 2
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1 4

6
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