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  ANTIVIRAL AGENT / HCV NS3/4A protease inhibitor 

Powerful drug and Prescription drug Note) 

Note) Caution -Use only pursuant to the 
prescription of a physician, etc. 

 Sunvepra® Capsules 100mg 
  (Sunvepra® Capsules) 
 

 
 

[WARNINGS]  
Asunaprevir should be administered only to patients for whom the treatment with the drug is judged to be 

appropriate, under the supervision of physician well versed and experienced with treatment of viral hepatic 

disease. 

 
[CONTRAINDICATIONS] (Asunaprevir is contraindicated in the following patients.) 
(1) Patients with a history of hypersensitivity to any ingredient of the drug. 

(2) Patients with moderate or severe hepatic impairment (Child-Pugh B or C) and patients with decompensated 

liver disease. [Blood concentrations of asunaprevir may be increased.] ( See the “PHARMACOKINETICS” 

section”.) 

(3) Patients on treatment with the following drugs: azole antimycotics (oral and injectable formulation), 

clarithromycin, erythromycin, diltiazem, verapamil, cobicistat-containing drugs, HIV protease inhibitors, 

rifampin, rifabutin, phenytoin, carbamazepine, phenobarbital, dexamethasone systemic, modafinil, HIV 

non-nucleoside reverse transcriptase inhibitors (except for rilpivirine hydrochlorid ), bosentan hydrate, St 

John’s wort products, cyclosporine, flecainide, or propafenone. (See the “Drug interactions” section.) 

[DESCRIPTION] 
1. Composition 

Each Sunvepra Capsule 100 mg contains 100 mg of asunaprevir with the following inactive ingredients: 

medium-chain triglycerides, glycerol monocaprylocaprate, polysorbate 80, and butylated hydroxytoluene. The 

capsule shell contains gelatin, sorbitol sorbitan solution, glycerin, and titanium dioxide. 

 
2. Product description 

Product Description Content Appearance Size Weight Identification 
Code 

Sunvepra 
 Capsules 100 

mg 

Opaque white to 
pale yellow oval 

soft capsule 

Clear 
solution 

 Diameter Major axes: 
14.9 mm 

Diameter Minor axes: 
9.3 mm 

781 mg BMS711 

 
[INDICATIONS] 
Improvement of viraemia in either of the following patients with  chronic hepatitis C serogroup 1 (genotype 1) or 

chronic hepatitis C serogroup 1 (genotype 1) with compensated cirrhosis; 

(1) Patients who are ineligible or intolerant to interferon based therapy 
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(2) Patients who have failed to respond to interferon-based therapy 

 
<Precautions related to Indications>  

(1) Before administration of asunaprevir, the patient should be confirmed to be HCV RNA-positive. It should 

also be confirmed on the basis of the histological picture, hepatic functional reserve, or platelet count , etc. 

that the patient does not have decompensated cirrhosis.  

(2)  Physicians well versed and experienced with treatment of viral hepatic disease are acquainted with clinical 

data and should judge whether asunaprevir can be administered to the patients or not. (See “Other 

Precautions” and “Clinical Studies” sections)   Regarding patients previously treated with interferon based 

therapy, there has been no clinical experience with the administration of asunaprevir to patients treated with 

other protease inhibitors in combination with interferon therapy. For those patients, a physician should  

consider the types of prior treatments, responsiveness to prior treatment, presence/absence of resistant 

mutation, tolerability in the patients, etc. 

 
[DOSAGE AND ADMINISTRATION] 
For adults, 100 mg of asunaprevir is administered orally twice a day.  

Asunaprevir in combination with daclatasvir hydrochloride should be administered for 24 weeks. 

 
<Precautions related to Dosage and Administration> 

(1) At the initiation of therapy, both asunaprevir and daclatasvir hydrochloride must be started at the same time. 

Once the therapy is started, dose modification is not recommended. Treatment interruption should be 

avoided; however, if treatment interruption is necessary because of adverse events, both asunaprevir and 

daclatasvir hydrochloride must be stopped at the same time. If resumption of therapy is considered, the risks 

and benefits should be carefully assessed. If therapy is restarted, both drugs must be restarted at the same 

time.  

(2) HCV RNA levels should be monitored during treatment. Discontinuation of therapy should be considered for 

patients experiencing confirmed virologic breakthrough (greater than 1 log10 increase in HCV RNA from 

nadir). 

 

[PRECAUTIONS] 
1. Important Precautions 

(1) Since asunaprevir is administered concomitantly with daclatasvir hydrochloride, the “Warnings”, 

“Contraindications”, and “Precautions” including “Important precautions” and “Clinically Significant 

Adverse reactions” stated in the package inserts for daclatasvir hydrochloride should always be checked. 

(2) In Japanese clinical studies of asunaprevir and daclatasvir hydrochloride combination therapy,, hepatic 

dysfunction has been reported. Hepatic function tests should be performed at least once every 2 weeks 

until initial 12 weeks of treatment, and every 4 weeks thereafter. If worsening of hepatic function is 

observed, more careful monitoring and appropriate measures such as discontinuing treatment should be 

taken.  (See the “Clinically significant adverse reactions” section) 
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2. Drug Interactions 
Asunaprevir is a substrate of CYP3A, p-glycoprotein (P-gp) and organic anion transporting polypeptide 

(OATP) 1B1 and 2B1. Asunaprevir is an inhibitor of CYP2D6, OATP1B1/1B3/2B1 and P-gp, and an inducer 

of CYP3A4. (See the “PHARMACOKINETICS” section.) 
 
(1) Contraindications for coadministration (Asunaprevir should not be coadministered with 

the following drugs.) 
Drug Clinical Symptoms and Treatment Mechanism and  

Risk Factors 
Azole antimycotics (oral and injectable 
formulation) 

Ketoconazole (not approved in Japan) 
Itraconazole  
Fluconazole 
Fosfluconazole 
Voriconazole 
Miconazole 

Blood concentration of asunaprevir 
may be increased. (See the 
“PHARMACOKINETICS” 
section.) 
Increased concentations of 
asunaprevir may increase the 
likelihood and severity of liver -
related adverse events. 

The strong or moderate 
CYP3A  inhibition by these 
drugs may inhibit the 
metabolism of asunaprevir. 

Clarithromycin 
Erythromycin 
Diltiazem 
Verapamil  
Cobicistat-containing drugs 

HIV protease inhibitors 
Ritonavir  
Atazanavir sulfate 
Indinavir sulfate ethanolate 
Saquinavir mesilate 
Darunavir ethanolate 
Nelfinavir mesilate 
Fosamprenavir calcium hydrate 
Lopinavir/Ritonavir 

Blood concentration of asunaprevir 
may be increased. Increased 
concentrations of asunaprevir may 
increase the likelihood and severity 
of liver - related adverse events. 

Inhibition of CYP3A and 
OATP 1B1 and 2B1 may 
inhibit the metabolism of 
asunaprevir. 

Rifampin 
Rifabutin 

These drugs may decrease the blood 
concentration and the therapeutic 
effect of asunaprevir. (See the 
“PHARMACOKINETICS” 
section.) 

The strong or moderate 
CYP3A induction by these 
drugs may induce the 
metabolism of asunaprevir. Anticonvulsants 

Phenytoin 
Carbamazepine 
Phenobarbital 

Dexamethasone, systemic  
Modafinil 
HIV non-nucleoside reverse transcriptase 
inhibitors (except for rilpivirine 
hydrochloride) 

Efavirenz 
Etravirine  
Nevirapine 

Bosentan hydrate 
St. John’s Wort containing products 
Cyclosporine 
 

Distribution to the liver of 
asunaprevir may be reduced and 
may decrease the therapeutic effect 
of asunaprevir. 

 Cyclosporine may inhibit 
OATP1B1. 

Flecainide 
Propafenone 

Asunaprevir is expected to increase 
the blood concentrations of these 
drugs and may result in cardiac 
arrhythmia. 

The CYP2D6 inhibition by 
asunaprevir may inhibit the 
metabolism of these  CYP2D6 
substrates with narrow 
therapeutic indices. 
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(2) Precautions for coadministration (Asunaprevir should be administered with care when 
coadministered with the following drugs.) 

Drug Clinical Symptoms and Treatment Mechanism and  
Risk Factors 

Dextromethorphan 
hydrobromide hydrate 
 

Blood concentration of dextromethorphan may 
be increased. (See the 
“PHARMACOKINETICS” section.) 
When asunaprevir and dextromethorphan are 
co-administrered, close monitoring is 
recommended and dose reduction of 
dextromethorphan should be considered as 
needed.  

The CYP2D6 inhibition by 
asunaprevir may inhibit 
metabolism of 
dextromethorphan. 

Digoxin Blood concentration of digoxin may be 
increased. (See the “PHARMACOKINETICS” 
section.) 
When asunaprevir and digoxin are co-
administered, the serum digoxin concentrations 
should be monitored and used for titration of 
digoxin dose to obtain the desired clinical 
effect. 

P-gp inhibition by asunaprevir 
may increase bioavailability 
and/or inhibit the elimination of 
digoxin. 

Midazolam 
 

Blood concentration of midazolam may be 
decreased. Caution should be excercised. (See 
the “PHARMACOKINETICS” section.) 

The weak CYP3A4 induction 
by asunaprevir may induce 
metabolism of midazolam. 

HMG-CoA reductase 
inhibitors 

Rosuvastatin  
Atorvastatin 
Fluvastatin 
Simvastatin 
Pitavastatin  
Pravastatin 

Blood concentration of these drugs may be 
increased. Caution should be excercised. (See 
the “PHARMACOKINETICS” section.) 

The OATP1B1/1B3 inhibition 
by asunaprevir may inhibit the 
liver uptake of these drugs. 

Ethinyl estradiolcontaining 
drugs 

Ethinyl estradiol/ 
norgestimate (not approved 
in Japan)  etc. 

Plasma concentrations of ethinyl estradiol and 
norelgestromin (the active metabolite of 
norgestimate [which is not approved in Japan]) 
may be decreased. (See the 
"PHARMACOKINETICS" section.) 

The weak CYP3A4 induction 
by asunaprevir may induce the 
metabolism of ethinyl 
estradiol. 

The mechanism of the 
interaction with norgestimate is 
unknown. 

 
3. Adverse Reactions 

In Japanese clinical studies of asunaprevir and daclatasvir hydrochloride combination therapy, adverse drug 

reactions  were reported in 158 (62.0 %) among 255 patients. The most common adverse reactions were ALT 

(GPT) increased in 45 patients (17.6 %), AST (GOT) increased in 36 patients (14.1 %), headache in 33 patients 

(12.9 %), and pyrexia in 30 patients (11.8 %). (At the time of approval) 

Adverse reactions observed when asunaprevir administered in combination with daclatasvir hydrochloride are 

described below. 

(1) Clinically significant adverse reactions 

Hepatic dysfunction: ALT (GPT) increased 8.2 %*、AST (GOT) increased 5.9 %*、Blood 
bilirubin increased 0.8 %** 

Hepatic function tests should be performed at least once every 2 weeks until initial 12 weeks of treatment, 

and every 4 weeks thereafter. If worsening of hepatic function is observed, more careful monitoring and 

appropriate measures such as discontinuing treatment should be taken. If clinically significant elevations in 
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ALT levels ≥10 × upper limit of normal (ULN) are observed, treatment should be discontinued 

immediately and not be resumed.   
*: >5 × upper limit of normal (ULN) ** : >2.5× upper limit of normal (ULN)  

 
(2) Other adverse reactions 
If any of the following adverse events is observed, appropriate measures should be taken. 

Incidence 
Classification 5 % or more Less than 5% 

Skin  Rash, Pruritus, Alopecia 
Blood Eosinophilia (8.3%) Thrombocytopenia, Anaemia 
General symptom Pyrexia(11.8%) Malaise, Fatigue, Chills 
Mind and nervous system Headache(12.9%) Insomnia 

Digestive organ 
Diarrhoea ( 6.7%) Nausea, Decreased appetite, Abdominal 

discomfort, Constipation, Abdominal pain upper, 
Stomatitis, Abdominal distension, Vomiting  

Liver ALT(GPT) increased(17.6%), 
AST(GOT) increased(14.1%) 

Blood bilirubin increased, γ-GTP increased, 
Blood ALP increased 

Circulatory organ  Hypertension 
Muscle and frame 
muscular system 

 Arthralgia, Musculoskeletal stiffness 

Respiratory apparatus Nasopharyngitis (5.1%) Oropharyngeal pain 
Others  Lipase increased, Blood albumin decreased 

The frequency was calculated based on the results from Japanese clinical studies of asunaprevir and daclatasvir 
hydrochloride combination therapy. 

 

4. Use during Pregnancy, Delivery or Lactation  

(1) Because asunaprevir is used in combination with daclatasvir hydrochloride, asunaprevir must not be used 

by pregnant women or women suspected of being pregnant [In animal studies of daclatasvir hydrochloride, 

embryofetal lethal effects and teratogenic effects have been observed.]  

In animal studies of asunaprevir (mice, rats and rabbits), reduced postnatal body weights and reduced 

neonatal viability in rats were observed in offspring at exposure 193-fold the recommended human dose 

(RHD) AUC. No developmental toxicity in rats was noted at exposure 76-fold the RHD AUC. 1) 

(2) Nursing mothers should not receive asunaprevir. If treatment with asunaprevir is judged to be essential, 

breast feeding must be discontinued during treatment. [Animal studies (in rat) have shown that asunaprevir 

is excreted in breast milk.2)] 
 

5. Paediatric Use  

The safety and efficacy of asunaprevir in low birth weight infants, neonates, nursing infants, infants or children 

has not been established. [There has been no clinical experience.] 
 
6. Overdosage 

There is no known antidote for overdose of asunaprevir. Treatment of overdose with asunaprevir should consist 

of general supportive measures, including monitoring of vital signs and observation of the patient’s clinical 
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status. Because asunaprevir is highly protein bound and has a high molecular weight, dialysis is unlikely to 

significantly reduce plasma concentrations of asunaprevir. 
 
7. Precautions Concerning Use 

Precautions regarding dispensing: For press-through packages, the patient should be instructed to remove 

the drug from the package before taking it. [If a PTP sheet is swallowed, its sharp corners may perforate the 

oesophageal mucous membrane, resulting in serious complications such as mediastinitis.] 
 
8. Other Precautions 

The efficacy of asunaprevir and daclatasvir hydrochloride combination therapy in the treatment of chronic 

hepatitis C genotype 1a infection has not been established. An overseas study of asunaprevir and daclatasvir 

hydrochloride combination therapy for 24 weeks was conducted in patients with chronic hepatitis C genotype 1 

(1a and 1b) infection who were prior null-responders to peginterferon alfa plus ribavirin. The proportion of 

patients with undetectable HCV RNA at post-treatment follow up week 24 was 36.4 % (4/11) for genotype 1 

patients, which included 22.2 % (2/9) for genotype 1a infected patients. 3) 

 
[PHARMACOKINETICS] 
1. Plasma Concentration and Pharmacokinetics Parameter 

(1) Single Dose (Results in Japanese Subjects) 4) 
Healthy male subjects were administered single ascending oral doses (200, 400, 600, 900 and 1200 mg$) of 

asunaprevir in the fasted state. Pharmacokinetic parameters are shown below.  

 
Table: Pharmacokinetic Parameters for Asunaprevir Single-dose 

PK Parameter 
200 mg 400 mg 600 mg 900 mg 1200 mg 
(N=6) (N=6) (N=6) (N=6) (N=6) 

Cmax (ng/mL)* 68.3 (81) 811.5 (47) 448.3 (153) 703.6 (110) 727.7 (147) 
AUC(INF)(ng•h/mL)* 570.6 (67) 2492.3 (43) 1870.7 (102) 2793.5 (89) 2726.0 (137) 
CLT/F(L/h)* 350.5 (67) 160.5 (78) 320.7 (58) 322.2 (90) 440.2 (147) 

Tmax(h)** 4.00  
(4.0-6.0) 

3.50  
(3.0-4.0) 

4.00  
(2.5-4.0) 

4.00  
(3.0-6.0) 

2.75  
(1.5-4.0) 

T-HALF(h)*** 19.64 (8.01) 15.43 (2.19) 17.13 (3.00) 21.16 (11.57) 15.68 (7.75) 
*: Geometric Mean (CV%)，**: Median (Min, Max)，***: Mean (SD) 
CLT/F : oral clearance 

 
(2) Multiple oral doses (Results in Japanese Subjects) 4) 

Healthy male subjects were administered multiple ascending oral doses of asunaprevir, 200, 400 and 600 

mg$ twice daily for 14 days in the fasted state. Steady-state was generally achieved by Day 5, and 

accumulation index for AUC (TAU) ranged from 1.79 to 2.38. 
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Figure: Plot of Plasma Concentration Profiles versus Time on Day 14 
 
Table: Pharmacokinetic Parameters for Asunaprevir Multiple-dose 

PK Parameter 

200 mg (N=6) 400 mg (N=6) 600 mg (N=6) 
Day 1 Day 14 Day 1 Day 14 Day 1 Day 14 

Cmax (ng/mL)* 123.0  
(34) 

310.2  
(65) 

139.2  
(69) 

624.9  
(63) 

277.3  
(46) 

889.0  
(62) 

AUC(TAU)(ng•h/mL)* 450.1  
(24) 

804.1  
(34) 

569.3  
(60) 

1357.0  
(52) 

1028.4  
(41) 

2229.6  
(54) 

Cmin(ng/mL)* 12.0  
(39) 

10.1 
 (47) 

12.0  
(46) 

9.4  
(56) 

19.4  
(30) 

14.9  
(49) 

Tmax(h)** 2.50  
(2.5-3.0) 

2.50  
(2.0-4.0) 

2.75  
(2.0-4.0) 

2.25  
(1.5-3.0) 

3.00  
(2.5-4.0) 

2.50  
(1.5-3.0) 

*: Geometric Mean (CV%)，**: Median (Min, Max) 
 

(3) Food Interaction (Results in Non-Japanese Subjects) 5) 
In healthy subjects, administration of 100 mg asunaprevir soft capsule with a high-fat meal (951kcal, fat 

54.7g) increased the rate of absorption relative to fasting conditions, but did not have a clinically 

meaningful effect on the overall bioavailability of asunaprevir, with an increase in Cmax and AUC of 34% 

and 20%, respectively. Tmax of asunaprevir when administered with food occurred about 1.5 hours 

postdose relative to about 2.5 hours postdose when administered under fasting conditions. 
(4) Bioavailability of Formulation (Results in Non-Japanese Subjects) 6) 

Bioavailability of soft capsule (100mg soft capsule under fasting conditions) relative to tablet (200mg 

tablet with a standard meal) was estimated. The geometric mean ratios (soft capsule/tablet) for AUC and 

Cmax were 2.227 and 4.087, respectively, and a bioavailability of soft capsule was higher than tablet. 
 
2. Distribution (Results in Non-Japanese Subjects)7) 

Plasma protein binding of asunaprevir in chronic hepatitis C subjects was greater than 99% and was 

independent of dose at the dose range studied (200 to 600$ mg twice daily). Following a 100 μg [14C]-

asunaprevir intravenous dose in healthy subjects, estimated volume of distribution at steady state was 194 L. 
 

3. Metabolism / Excretion (In vitro and Results in Non-Japanese Subjects) 8)9) 
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In vitro studies demonstrate that asunaprevir undergoes oxidative metabolism primarily mediated by CYP3A 

and is a substrate of OATP 1B1 and 2B1. Following single dose oral administration of [14C]-asunaprevir in 

healthy subjects, 84% of total radioactivity was recovered in feces (primarily as metabolites, 7.5% as 

unchanged drug) and less than 1% was recovered in the urine (primarily as metabolites). Unchanged 

asunaprevir comprised the majority of the circulating radioactivity in human plasma, and a few minor 

metabolites were detected in human plasma (below 10% of total exposure to asunaprevir and its metabolites 

after repeat dosing of asunaprevir). 

4. Patients with Hepatic Dysfunction (Results in Non-Japanese Subjects) 10) 
The pharmacokinetics of asunaprevir were studied in non-HCV infected subjects with mild (Child-Pugh A), 

moderate (Child-Pugh B), and severe (Child-Pugh C) hepatic impairment and compared with unimpaired 

subjects. Subjects received asunaprevir 200 mg twice daily for 7 days. Mild hepatic impairment had minimal 

effect on asunaprevir pharmacokinetics. Asunaprevir steady state exposures (Cmax and AUC) were markedly 

higher in subjects with moderate (5.0- and 9.8-fold, respectively) or severe hepatic impairment (22.9- and 

32.1-fold, respectively) than in unimpaired subjects.  
 

5. Patients with Renal Dysfunction (Results in Non-Japanese Subjects) 11) 
Non-HCV infected subjects with end-stage renal disease (ESRD) receiving hemodialysis and subjects with 

normal renal function were administered 100 mg twice daily dosing of asunaprevir soft capsule for 7 days. The 

AUC of asunaprevir was 10.1% lower and the Cmax was 28.6% larger in subjects with ESRD relative to 

subjects with normal renal function. 

 

6. Patients with HCV (Results in Japanese Subjects) 12) 
The combination of asunaprevir soft capsule (100 mg BID) and daclatasvir tablet (60 mg QD) was 

administered for 24 weeks to patients with chronic hepatitis C. Asunaprevir was rapidly absorbed after 

administration, and on Day 14 mean Tmax was 1.99 hours. Cmax was 647.2 ng/mL, and AUC was 2155 

ng*h/mL. 
 

7. Interactions  
(1) in vitro studies 

CYP3A is involved in the elimination of asunaprevir. Therefore, moderate or strong inducers of CYP3A may 

decrease the plasma levels of asunaprevir, and moderate or strong inhibitors of CYP3A may increase the 

plasma levels of asunaprevir. Asunaprevir is also a substrate of P-gp. OATP1B1 and OATP2B1 are involved 

in the liver distribution of asunaprevir. Therefore, strong inhibitors of OATP-mediated transport may 

increase the plasma concentrations of asunaprevir and may decrease its therapeutic effect by reducing 

distribution to the liver. 

Asunaprevir is a moderate inhibitor of CYP2D6 (IC50 = 5.7 μM), a weak inhibitor of OATP 1B1/1B3/2B1-

(IC50 = 0.3 - 3.0 μM) and P-gp (IC50 = 50.6 μM) -mediated transport, and a weak inducer of CYP3A. 
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Asunaprevir, in vitro, did not inhibit CYP1A2, CYP2C9, or CYP2C19 (IC50 >40 μM). In vitro asunaprevir 

was a weak inhibitor of OAT1 and OAT3, and OCT1 (IC50 = 11.8 - 77.6 μM). 

 
(2) Clinical studies (Results in non-Japanese Subjects) 

Table:Effects of concomitant drugs on the pharmacokinetics of asunaprevir 

Concomitant drug 
and dose Dose of asunaprevir Subjects 

Ratio of each pharmacokinetic parameter of 
asunaprevir 

Combination/no combination (90% C.I.) 
AUC C

Daclatasvir 
max 

30 mg once daily  

13) 200 mg twice daily a 0.87 (0.73, 1.04)26 0.58 (0.45, 0.76)b 

Escitalopram 

b 

10 mg once daily  

14) 100 mg twice daily 16 0.92 (0.76, 1.12) 0.87 (0.65, 1.18) 

Ketoconazole 
200 mg twice daily  

15) 200 mg twice dailyc 9.65 (8.64, 10.77) 19 6.92 (5.92, 8.09) 

Sertraline 
50 mg once daily  

14) 100 mg twice daily 18 0.88 (0.70, 1.11) 0.94 (0.70, 1.28) 

Ritonavir 
100 mg single dose 

16) 10 mg single dose, 
fasted 6  d 4.81 (4.01, 5.77) 5.22 (2.83, 9.61) 

Rifampin 
600 mg single dose  

17) 200 mg single dose, 
fasted 20 c 14.81 (11.22, 19.53) 21.11 (14.27, 31.24) 

Rifampin 
600 mg once daily  

17) 600 mg twice dailyc 0.79 (0.56, 1.09) 20 0.95 (0.60, 1.50) 

a : Hard capsule 
b : Results are dose-normalized to 600 mg dose. 
c
d : Suspension 
 : Tablet formulation.  

 
Table: Effects of asunaprevir on the pharmacokinetics of concomitant drugs 

Concomitant drug and 
dose Dose of asunaprevir Subjects 

Ratio of each pharmacokinetic parameter of 
concomitant drug 

Combination/no combination (90% C.I.) 
AUC C

Daclatasvir 
max 

30 mg once daily 

13) 200 mg twice daily a 1.20 (1.11, 1.30)26 1.07 (0.97, 1.18)b 

Escitalopram 

b 

10 mg once daily 

14) 100 mg twice daily ) 16 0.95 (0.91, 0.98) 0.97 (0.92, 1.02) 

Omeprazole 
40 mg single dose 

18) 200 mg twice daily 18 c 0.80 (0.69, 0.94)d 0.96 (0.79, 1.16) 

Caffeine 
200 mg single dose 

18) 200 mg twice daily 19 c 0.96 (0.89, 1.04) 0.95 (0.91, 1.00) 

Oral Contraceptive
Ethinyl estradiol 
0.035 mg once daily 
+ norgestimate 
0.180/0.215/0.250 
mg once daily 

19) 

600 mg twice dailyc 

Ethinyl estradiol  

17 
0.72 (0.67, 0.78) 

 
Norelgestromin 
0.66 (0.62, 0.70) 

Ethinyl estradiol  
0.75 (0.67, 0.85) 

 
Norelgestromin 
0.71 (0.65, 0.77) 

Oral Contraceptive
Ethinyl estradiol 

20) 

0.030 mg once daily 
norethindrone 
acetate 
1.5 mg once daily 

 
Daclatasvir 
60 mg once daily 

100 mg twice daily 
 

36 Ethinyl estradiol: 
0.86 (0.82, 0.89) 

Ethinyl estradiol 
0.93 (0.86, 0.99) 

37 
Norethindrone: 

1.02 (0.94, 1.11) 
Norethindrone: 

0.93 (0.85, 1.01) 

Digoxin 
0.5 mg single dose 

21) 200 mg twice daily c 1.30 (1.21, 1.40) 16 1.09 (0.97, 1.22) 

Digoxin
0.25 mg single dose 

22) 

 
Daclatasvir  
60 mg once daily 

100 mg twice daily 16 1.29 (1.20, 1.39) 1.77 (1.50, 2.07) 
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Concomitant drug and 
dose Dose of asunaprevir Subjects 

Ratio of each pharmacokinetic parameter of 
concomitant drug 

Combination/no combination (90% C.I.) 
AUC C

Sertraline 
max 

50 mg once daily  

14) 100 mg twice daily 18 0.79 (0.67, 0.94) 0.81 (0.67, 0.97) 

Dextromethorphan 
30 mg single dose 

18) 200 mg twice daily c 3.94 (3.09, 5.03)17 2.72 (2.10, 3.53)  e 

Midazolam 
5mg single dose 

18)23) 
600 mg twice daily 18  a 0.56 (0.50, 0.64) 0.66 (0.57, 0.87) 

200 mg twice daily c 0.71 (0.67, 0.75) 19 0.79 (0.73, 0.87) 

Methadone
40-120 mg once daily 

24) 100 mg twice daily 15 0.94 (0.84, 1.05) 1.00 (0.89, 1.12) 

Losartan 
25 mg single dose 

18) 200 mg twice daily c 0.89 (0.81, 0.98) 18 1.63 (1.35, 1.97) 

Rosuvastatin 25) 
10 mg single dose 200 mg twice daily c 20 1.41 (1.26, 1.57) 1.95 (1.47, 2.58) 

a : Hard capsule 
b : Results are dose-normalized to 600 mg dose. 
c : Tablet formulation 
d
e : N=16 

 : N=15 

 

8. Effects on ECG (Results in Non-Japanese Subjects) 26) 

The effect of asunaprevir on the QTc interval was evaluated in a positive-controlled and placebo-controlled 

thorough QT study in healthy subjects. 300 mg$ twice daily of asunaprevir soft capsule did not have 

statistically significant effects on placebo-corrected change in QTc (using Fridericia’s correction). No 

significant relationship between plasma concentration of asunaprevir and change in QTc was observed.  

 
$: The approved dose of asunaprevir capsule is 100 mg twice a day. 

 

[CLINICAL STUDIES] 
Japanese Phase 3 study 27)  
The phase 3 study of asunaprevir and daclatasvir hydrochloride combination therapy for 24 weeks was conducted 

in genotype 1b chronic hepatitis C patients interferon (with or without ribavirin) therapy ineligible naive or 

intolerant (IFN based therapy ineligible naive or intolerant patients, hereinafter), or non-responders to interferon 

plus ribavirin therapy (prior non-responders, hereinafter). 

The proportion of patients who had HCV RNA below lower limit of quantitation (LLOQ) at post-treatment follow 

up week 24 (SVR24) was 84.7% (188/222) for all patients, 87.4% (118/135) for IFN based therapy ineligible 

naive or intolerant patients, and 80.5% (70/87) for prior non-responders. For overall population, the proportion of 

SVR24 was 84.0 % (168/200) for patients without cirrhosis and 90.9 % (20/22) for patients with cirrhosis.  
 
Table: The proportion of patients who had HCV RNA below LLOQ at post-treatment follow up week 24 
 IFN based therapy ineligible 

naive or intolerant patients1 

Prior non-responders All 

All patients 87.4 % (118/135) 80.5 % (70/87) 84.7% (188/222) 

null responders - 81.3 % (39/48) - 
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partial responders - 77.8 % (28/36) - 

Cirrhosis 

Absent 87.1% (108/124) 78.9 % (60/76) 84.0 % (168/200) 

Present 90.9 % (10/11) 90.9 % (10/11) 90.9 % (20/22) 

Age 

< 65 years 83.6 % (61/73) 78.3 % (47/60) 81.2 % (108/133) 

≥ 65 years 91.9 % (57/62) 85.2 % (23/27) 89.9 % (80/89) 

NS5A-resistant substitution2 

At baseline 

Y93H - absent 95.3% (102/107) 85.7% (66/77) 91.3% (168/184) 

Y93H - present 47.6% (10/21) 33.3% (3/9) 43.3% (13/30) 

L31M/V - absent 88.1% (111/126) 85.0% (68/80) 86.9% (179/206) 

L31M/V - present 50.0% (1/2) 16.7% (1/6) 25.0% (2/8) 
1: Patients who were not able to take IFN based therapy because of anaemia, neutropenia, thrombocytopenia, 

depression, other complications or advanced age/patients who discontinued prior therapy due to side effect of IFN or 
ribavirin. 

2: In baseline samples from 8 (7 IFN-based therapy ineligible naive or intolerant patients, 1 prior non-responder) of 222 
patients, amplification of the NS5A region failed. 
Sequence method : Direct sequence by using an ABI 3730XL DNA Analyzer 

 
[PHARMACOLOGY] 
1. Mechanism of Action  28)29) 

Asunaprevir is a inhibitor of the HCV NS3/4A protease. This NS3/4A protease is responsible for processing 

the HCV polyprotein to yield mature viral proteins required for viral replication. 
 
2. Antiviral Activity 28)29)30)31) 

In biochemical assays, asunaprevir is most active against NS3/4A protease complexes representing HCV 

genotype 1 (genotype 1a IC50 [50% inhibitory concentration] = 0.7 to 1.8 nmol/L; genotype 1b IC50 = 0.3 

nmol/L) and displays reduced activities against genotype 2 (genotype 2a IC50 = 15 nmol/L; genotype 2b IC50 = 

78 nmol/L). In HCV replicon assays, asunaprevir inhibited HCV genotype 1a, 1b and 2a replication with 

effective concentration (50% reduction, EC50) values of 4, 1.2, and 230 nmol/L, respectively.  

Asunaprevir showed additive and/or synergistic interactions with daclatasvir, interferon alfa and ribavirin in 2- 

or 3-drug combination studies using a HCV replicon system.  
 

3. Drug Resistance 32) 
In patients who did not achieve SVR24 in the clinical studies of asunaprevir and daclatasvir hydrochloride 

combination therapy, emergent daclatasvir-resistant substitutions (NS5A-Y93H and/or L31 resistance 

substitutions) were usually detected together with asunaprevir-resistant substitutions (NS3-D168 variants) at 

failure. 

Resistance selection of HCV replicon cells with asunaprevir led to the identification and characterization of 

amino acid substitutions that confer resistance to asunaprevir. Genotypic analysis of the NS3 protease domain 

in breakthrough genotype 1b replicons revealed  substitutions at the active site residue D168 
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(D168A/G/H/V/Y). The EC50 values for genotype 1b recombinant replicons with these substitutions were 16- 

to 280-fold that of the wild-type.  

 

4. Cross-resistance  28)33) 
HCV replicons expressing asunaprevir-associated resistance substitutions remained fully sensitive to other 

direct-acting antivirals with different mechanisms of action, such as HCV NS5A inhibitor.  NS3 amino acid 

substitutions at V36 and T54, which have emerged in telaprevir-treated subjects who did not achieve SVR, 

have been shown to confer minimal effects on the anti-HCV activity of asunaprevir. Conversely, NS3 amino 

acid substitutions R155K, V36M+R155K and A156T/V, which have emerged in telaprevir-treated subjects 

who did not achieve SVR exhibited reduced sussceptibility to asunaprevir (6- to 55-fold loss). Key resistance-

associated substitutions of simeprevir were detected at NS3 amino acid positions F43, Q80, R155, A156, and 

D168. The EC50 values for ASV were 2- to 26-fold more potent than those obtained for simeprevir against 

HCV replicons harboring these substitutions. 

 

[PHYSICOCHEMISTRY] 
Nonproprietary name: Asunaprevir 

Chemical name: tert-Butyl{(2S)-1-[(2S,4R)-4-({7-chloro-4-methoxyisoquinolin-1-yl}oxy)-2-({(1R,2S)-1-

[(cyclopropanesulfonyl)carbamoyl]-2-ethenylcyclopropyl}carbamoyl)pyrrolidin-1-yl]-3,3-dimethyl-1-

oxobutan-2-yl}carbamate 

Molecular formula: C35H46ClN5O9S 

Molecular weight: 748.29 

Structural formula:   
 

Description: Asunaprevir is white to off-white powder.  It is very soluble in acetonitrile or 
dimethysulfoxide, sparingly soluble in ethanol (99.5) and practically insoluble in water. 

 

[PACKAGING] 
Sunvepra Capsules 100 mg: 28 Capsules (14 capsules x 2 ) PTP 
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If you would also like to make a request for in-house documents included in the References section, please contact 
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(TEL) 0120-093-507 
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