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Abstract Dasabuvir is a nonstructural (NS) 5B non-nucle-

oside inhibitor of the hepatitis C virus (HCV) used in com-

bination with ombitasvir/paritaprevir/ritonavir for the

treatment of chronic HCV infection. It is primarily metabo-

lized by cytochrome P450 (CYP) 2C8, with a minor contri-

bution from CYP3A. Biotransformation of dasabuvir forms

the M1 metabolite, which retains antiviral activity. Dasabuvir

exhibits linear pharmacokinetics with a terminal half-life of

approximately 5–8 h, allowing for twice-daily dosing. The

M1 metabolite of dasabuvir is the major metabolite in plasma

and has a half-life similar to that of dasabuvir. Dasabuvir

exposures in Asian subjects are comparable with Caucasian

subjects. The pharmacokinetic characteristics of dasabuvir are

similar between healthy subjects and HCV-infected patients,

and are not appreciably altered by mild, moderate, or severe

renal impairment or dialysis. Dasabuvir pharmacokinetic

parameters were not significantly altered in subjects with mild

or moderate hepatic impairment; however, exposures were

significantly increased in subjects with severe hepatic

impairment. Dasabuvir should be administered with food to

maximize absorption. Coadministration of dasabuvir with a

strong CYP2C8 inhibitor increased dasabuvir exposures by

greater than tenfold, whereas coadministration with strong

CYP3A inhibitors increased dasabuvir exposures by less than

50%. Furthermore, coadministration of dasabuvir with a

CYP3A inducer decreased dasabuvir exposures by 55–70%.

Coadministration of dasabuvir with strong CYP2C8 inhibitors

or strong CYP3A/CYP2C8 inducers is contraindicated.

Results from several drug interaction studies demonstrated

that dasabuvir in combination with ombitasvir/paritaprevir/

ritonavir can be coadministered with most comedications that

are commonly prescribed in HCV-infected patients.

Key Points

Dasabuvir is a nonstructural 5B non-nucleoside

inhibitor primarily metabolized by cytochrome P450

(CYP) 2C8, with a minor contribution from CYP3A,

and is a substrate of P-glycoprotein and breast cancer

resistance protein (BCRP), as well as an inhibitor of

BCRP and uridine diphosphate

glucuronosyltransferase (UGT) 1A1.

Dasabuvir pharmacokinetics are similar between

healthy subjects and hepatitis C virus-infected

patients.

Dasabuvir pharmacokinetics are not appreciably

altered by renal impairment or dialysis.

Dasabuvir pharmacokinetics are minimally affected

by mild or moderate hepatic impairment. Exposures

were significantly increased in subjects with severe

hepatic impairment.

Except for strong CYP2C8 inhibitors or CYP3A/2C8

inducers, the metabolism of dasabuvir is not

significantly compromised by concomitant

medications.

Coadministration with dasabuvir may increase

plasma concentrations of drugs that are substrates of

UGT1A1 and BCRP.
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1 Introduction

The direct-acting antiviral (DAA) dasabuvir (formerly

ABT-333) is a non-nucleoside inhibitor of the hepatitis C

virus (HCV) RNA-dependent RNA polymerase encoded by

the nonstructural (NS) 5B gene (Fig. 1). NS5B plays a

critical role in the HCV replication cycle through its ability

to initiate RNA synthesis without using an RNA primer.

Dasabuvir inhibits HCV genotype (GT) 1a and 1b replicons

with 50% effective concentration values of 7.7 and 1.8 nM,

respectively, with a 13-fold decrease in inhibitory activity

in the presence of 40% human plasma [1].

The dasabuvir 250 mg tablet taken twice daily is

approved in the US, the EU, and other regions in combi-

nation with ombitasvir/paritaprevir/ritonavir 25/150/100

once daily ± ribavirin (RBV) for the treatment of HCV

GT1a and 1b with and without compensated cirrhosis

[2, 3]. Ombitasvir is an NS5A inhibitor, while paritaprevir

(identified by Enanta Pharmaceuticals and AbbVie Inc.) is

an NS3/4A protease inhibitor, which is combined with

ritonavir, a pharmacokinetic enhancer that is not active

against HCV. The combination of dasabuvir with

ombitasvir/paritaprevir/ritonavir is referred to as the 3-di-

rect-acting antiviral (3D) regimen. The 3D regimen has

demonstrated high sustained virologic responses (SVR)

when administered to subjects infected with chronic HCV

GT1 infection. After 12 weeks of therapy with the 3D

regimen plus ribavirin, 96–97% of GT1a treatment-naı̈ve

and treatment-experienced patients achieved an SVR12

[4–6], whereas after 12 weeks of therapy with the 3D

regimen without ribavirin, 100% of GT1b-infected subjects

without cirrhosis achieved an SVR12 [7, 8]. Furthermore,

the SVR rate for GT1a cirrhotic subjects receiving the 3D

regimen plus ribavirin for 12 or 24 weeks was 89 and 95%,

respectively, while the SVR rate for GT1b cirrhotic sub-

jects receiving 3D without ribavirin for 12 weeks was

100% [9]. This review focuses on the clinical pharma-

cokinetics of the dasabuvir component of the 3D regimen;

the clinical pharmacokinetics of ombitasvir and

paritaprevir/ritonavir have been reviewed separately

[10, 11]. Key pharmacokinetic studies are summarized in

Table 1.

2 Pharmacokinetics of Dasabuvir When
Administered Alone

Following single-dose administration of dasabuvir cap-

sules, maximum plasma concentrations (Cmax) were

achieved within 3–4 h and the mean terminal phase elim-

ination half-life ranged from 5 to 8 h (Study 1). Dasabuvir

exhibited linear pharmacokinetics, with dose proportional

increases in exposures (Cmax and area under the concen-

tration–time curve [AUC]) over the range of 10–1200 mg.

For the capsule formulation, increasing doses beyond

1200 mg did not increase dasabuvir exposures. Multiple

dosing of dasabuvir capsules over a range of 200–1000 mg

twice daily resulted in dose-proportional dasabuvir Cmax

and AUC values, indicating linear pharmacokinetics (Study

3) (Table 2). The mean terminal half-life of dasabuvir was

approximately 7 h. Little to no accumulation was seen at

the lower doses, while at the highest dose of 1000 mg twice

daily, a modest 65% accumulation was observed. Diurnal

variation in dasabuvir pharmacokinetics was minimal.

The dasabuvir mean plasma concentration–time profiles

after single and multiple doses are shown in Fig. 2.

3 Pharmacokinetics of Dasabuvir When
Administered with Other Direct-Acting
Antivirals

The pharmacokinetics of dasabuvir when administered

with paritaprevir/ritonavir, with or without ombitasvir, was

evaluated in a multiple-dose study (Study 5). Exposures of

dasabuvir 400 mg twice daily decreased 50–60% in the

presence of paritaprevir/ritonavir 200/100 mg {least

squares mean ratio [90% confidence interval (CI)]: Cmax

0.41 [0.34–0.49]; AUC 0.50 [0.42–0.59]}. The effect of

ombitasvir on dasabuvir exposures in the absence of pari-

taprevir/ritonavir was not evaluated. A cross-study com-

parison of dasabuvir exposures from the 3D regimen

compared with a regimen without ombitasvir suggested

that the addition of ombitasvir 25 mg to the combination of

paritaprevir/ritonavir and dasabuvir increased dasabuvir

exposures by approximately 30%. Thus, the addition of

ombitasvir appears to counteract the decrease of dasabuvir

exposures caused by paritaprevir/ritonavir.

The effect of dasabuvir on paritaprevir/ritonavir was

also evaluated in Study 5. Coadministration of paritaprevir/

ritonavir 200/100 mg with dasabuvir 400 mg led to an

increase of approximately 50–65% in paritaprevir Cmax
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Fig. 1 Chemical structure of dasabuvir (ABT-333): sodium 3-(3-tert-

butyl-4-methoxy-5-{6-[(methylsulfonyl)amino]naphthalene-2-

yl}phenyl)-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-ide hydrate (1:1:1)
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(least squares mean ratio [90% CI] 1.52 [1.02–2.26]) and

AUC (1.66 [1.22–2.27]) values, respectively. Ritonavir

Cmax and AUC values were minimally affected. Results of

cross-study comparisons of the 3D versus 2D regimens

indicated that dasabuvir had no effect on ombitasvir

exposures.

4 Absorption, Distribution, Metabolism
and Excretion

The absolute bioavailability of dasabuvir was determined

for the 400 mg tablet (Study 6). The relative bioavailability

of the dasabuvir 250 mg tablet (optimized tablet) in

Table 1 Key dasabuvir pharmacokinetic studies

Study

no.

Study type Subjects Agent and dose Duration

of dosing

References

Phase I studies

1 SAD Healthy DSV capsule: 10, 25, 50, 100, 200, 400, 600, 900,

1200, 1600 or 2000 mg

Single

dose

–

MAD HCV DSV capsule: 100 mg qd, 100 mg bid, 600 mg qd

or 600 mg bid

2 days

Food effect Healthy DSV capsule: 100 mg Single

dose

2 SAD Healthy DSV tablet: 1200 mg or 1600 mg Single

dose

–

Relative

bioavailability

Healthy DSV tablet: 400 mg

DSV capsule: 400 mg

Single

dose

3 MAD Healthy DSV capsule: 200, 400, 600 or 1000 mg bid 10 days –

4 MAD Healthy DSV tablet: 1200 mg or 1600 mg bid 7 days –

5 DAA interaction Healthy DSV capsule or tablet: 100 or 400 mg

bid ? PTV/r 200/100 mg qd

14 days –

6 Absolute

bioavailability

Healthy DSV 400 mg with a 100 lg [14C]DSV IV infusion

microdose

Single

dose

–

7 Relative

bioavailability

Healthy DSV optimized tablet: 250 mg

DSV tablet: 400 mg

Single

dose

8 ADME Healthy DSV suspension: 400 mg Single

dose

[16]

9 Food effect Healthy DSV optimized tablet: 250 mg Single

dose

–

10 Impact of ethnicity Healthy Caucasian, Japanese,

and Han Chinese

DSV tablet 400 mg bid ? OBV 25 mg

qd ? PTV/r 150/100 mg qd

21 days –

11 Hepatic impairment Non-HCV-infected subjects with

hepatic impairment

DSV tablet 400 mg ? OBV 25 mg ? PTV/r

200/100 mg

Single

dose

[13]

12 Renal impairment Non-HCV-infected subjects with

renal impairment

DSV tablet 400 mg ? OBV 25 mg ? PTV/r

150/100 mg

Single

dose

[14]

13 Severe renal

impairment/end-

stage renal disease

HCV-infected subjects with

severe renal impairment/end-

stage renal disease

OBV/PTV/r 25/150/100 mg ? DSV optimized

tablet 250 mg bid ± ribavirin

12 weeks [20, 21]

Phase II studies

14 Dose-ranging HCV genotype 1-infected,

treatment-naive

DSV capsule: 300 or 600 mg bid or 1200 mg

qd 9 2 days followed by same

dose ? pegIFN ? RBV for 26 days

28 days –

15 Dose-ranging HCV genotype 1-infected,

treatment-naı̈ve

DSV tablet: 400 and 800 mg bid 3 days –

DSV dasabuvir, OBV ombitasvir, PTV/r paritaprevir/ritonavir, RBV ribavirin, HCV hepatitis C virus, SAD single ascending dose, MAD multiple

ascending dose, ADME absorption, distribution, metabolism and elimination, DAA direct-acting antiviral, pegIFN pegylated interferon, qd once

daily, bid twice daily
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reference to the dasabuvir 400 mg tablet was also deter-

mined (Study 7). Taken together, the absolute bioavail-

ability of dasabuvir from the 250 mg oral tablet was

estimated to be approximately 71%.

Dasabuvir is [99.9% bound to human plasma proteins

over a concentration range of 0.1–10 lM (0.05–5 lg/mL)

[12]. At concentrations comparable to the Cmax with the 3D

regimen, protein binding for dasabuvir did not show

meaningful differences in subjects with different degrees of

renal or hepatic impairment [13, 14]. The blood-to-plasma

concentration ratio is approximately 0.7 in humans, indi-

cating that dasabuvir is preferentially distributed into the

plasma compartment of human whole blood [12].

Dasabuvir is predominantly metabolized by cyto-

chrome P450 (CYP) 2C8 (60% in vitro) and, to a lesser

extent, by CYP3A (30% in vitro), with minor contribution

of other CYPs [15]. Following oral administration of a

single dose of [14C]dasabuvir to humans, unchanged

parent drug was the most abundant radioactive component

in plasma (58% of total plasma radioactivity) [16].

Among seven metabolites identified in human plasma, M1

was characterized as a major metabolite (21% of total

plasma radioactivity), while the other six were minor

metabolites, each accounting for less than 10% of total

radioactivity in plasma [16].

Exposure of the predominant M1 metabolite of

dasabuvir has been characterized in phase I–III studies.

When dasabuvir was administered alone in healthy sub-

jects, the M1 metabolite to parent AUC ratio at steady state

was 0.35. The ratio is higher when dasabuvir is adminis-

tered as part of the 3D regimen, and was 0.58 at steady

state in healthy subjects. The M1 metabolite is an active

metabolite with similar antiviral activity compared with

dasabuvir in vitro. The half-life of the M1 metabolite is

similar to that of dasabuvir.

Following a single dose of 400 mg of 14C-dasabuvir, the

total radiolabeled material was predominantly eliminated

in the feces (94.4% of radioactive dose), with approxi-

mately 2% of the total radioactivity recovered in urine

(Study 8) [16]. Unchanged dasabuvir in feces and urine

accounted for 26 and 0.03%, respectively, of the total

radioactivity recovered. Following a single dose of

dasabuvir 400 mg, M1 was the most abundant metabolite

in feces (31.5% of the total dose). Unchanged dasabuvir

Table 2 Multiple-dose pharmacokinetic parameters of dasabuvir in healthy subjects (Study 3)

Pharmacokinetic parameters (units) 200 mg bid (N = 7) 400 mg bid (N = 8) 600 mg bid (N = 8) 1000 mg bid (N = 8)a

Day 1, am

Cmax (ng/mL) 500 ± 99 907 ± 260 1443 ± 310 2060 ± 437

Tmax (h) 4.0 ± 0.8 3.4 ± 1.1 3.3 ± 0.7 3.4 ± 0.7

C12 (ng/mL) 114 ± 45.8 204 ± 67.6 320 ± 93.1 380 ± 138

AUC12 (ng�h/mL) 3040 ± 804 5620 ± 1390 8820 ± 1700 11,700 ± 3190

Day 10, am

Cmax (ng/mL) 405 ± 94 889 ± 342 1340 ± 497 2770 ± 1230

Tmax (h) 4.3 ± 0.8 3.4 ± 1.6 4.3 ± 0.7 3.3 ± 0.5

Ctrough (ng/mL) 187 ± 76.6 437 ± 226 536 ± 347 695 ± 418

C12 (ng/mL)b 123 ± 38.6 291 ± 88.1 419 ± 203 679 ± 433

AUC12 (ng�h/mL) 2810 ± 836 6520 ± 2360 9390 ± 4020 18,000 ± 8630

Accumulation ratioc 0.95 ± 0.27 1.23 ± 0.54 1.05 ± 0.34 1.65 ± 0.67

Day 10, pm

Cmax (ng/mL) 320 ± 198 912 ± 303 1130 ± 432 2110 ± 1090

Tmax (h) 3.9 ± 1.2 3.4 ± 1.1 3.0 ± 0.8 3.3 ± 0.5

AUC12 (ng�h/mL) 2620 ± 1340 7050 ± 2440 8800 ± 3620 15,800 ± 8470

t� (h)d – 6.87 ± 0.21 6.87 ± 0.34 6.52 ± 0.15

Data are expressed as mean ± SD unless otherwise specified

Cmax maximum concentration, Tmax time to maximum observed concentration, C12 concentration at 12 h, AUC12 area under the concentration–

time curve from time zero to 12 h, Ctrough trough concentration, t� terminal elimination half-life, SD standard deviation
a N = 6 on day 10 for the 1000 mg bid group
b The concentration at 12 h after the morning dose on day 10 and the Ctrough for the day 10 evening dose
c Presented as the ratio of AUC12 on day 10/day 1 morning doses
d Presented as the harmonic mean and pseudo-standard deviation
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was the second major component of drug-related radioac-

tivity in feces.

5 Dasabuvir Formulations and Food Effect

Three dasabuvir formulations, a 5 and 50 mg capsule, a

400 mg tablet, and a 250 mg tablet (optimized tablet), were

evaluated in phase I relative bioavailability studies and

phase Ib, II, and III studies. The 250 mg tablet is the

available marketed formulation. The capsule formulation

(8 9 50 mg) was bioequivalent to that of the 400 mg tablet

formulation (least squares mean ratio [90% CI] of the

400 mg vs. 8 9 50 mg tablet 0.95 [0.81–1.11] for Cmax

and 0.94 [0.82–1.07] for AUC). The 250 mg tablet for-

mulation used in phase III studies also provides dasabuvir

exposures that are comparable with those of the 400 mg

tablet [used in phase II studies] (least squares mean ratio

[90% CI] of the 250 mg vs. 400 mg tablet 0.90 [0.82–0.99]

for Cmax and 0.96 [0.89–1.03] for AUC; results were not

adjusted for dose) [Study 7].

Food had a moderate effect on the bioavailability of the

250 mg tablet (Study 9). Dasabuvir AUC and Cmax were

22–42% higher when the marketed 250 mg tablet was

administered with a high-fat meal (consisting of 850 kcal

with 59% of calories from fat) compared with fasting

conditions (least squares mean ratio [90% CI]: Cmax 1.42

[1.10–1.82]; AUC 1.22 [1.01–1.46]). When administered

with a moderate-fat meal (containing 612 kcal with 21% of

calories from fat), dasabuvir AUC and Cmax increased

approximately 30–53% relative to fasting conditions (Cmax

1.53 [1.19–1.96]; AUC 1.30 [1.08–1.55]. Because the fat

content of a meal does not affect dasabuvir exposures, it is

recommended dasabuvir be taken with food without regard

to fat or calorie content [2, 3] because the other compo-

nents of the 3D regimen have a larger food effect.

Table 3 Dasabuvir pharmacokinetics in healthy Chinese, Japanese and Caucasian subjects following administration of dasabuvir twice daily

with ombitasvir ? paritaprevir/ritonavir once daily for 21 days

Ethnicity Study N Dasabuvir Cmax (ng/mL) Dasabuvir AUC12 (ng�h/mL) Ratio (90% CIs) of exposures

Asian:Caucasian

Cmax AUC

Chinese 10 6 832 (24) 5770 (28) 1.08 (0.72–1.62) 1.11 (0.76–1.60)

Japanese 10 6 1080 (45) 6720 (43) 1.40 (0.93–2.11) 1.29 (0.89–1.87)

Caucasian 10 6 772 (48) 5220 (46) – –

Dosing regimen was dasabuvir 400 mg tablet bid with ombitasvir 25 mg ? paritaprevir/ritonavir 150/100 mg qd for 21 days

Data are expressed as geometric mean (% CV)

Cmax maximum concentration, AUC area under the concentration–time curve, AUC12 AUC from 0 to 12 h, CI confidence interval, bid twice

daily, qd once daily, CV coefficient of variation

Fig. 2 Dasabuvir mean plasma concentration–time profiles after single and multiple doses in healthy subjects
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The dasabuvir tablet, along with coformulated

ombitasvir/paritaprevir/ritonavir, is the first commercial

product of the 3D regimen. Subsequently, a new formu-

lation of the 3D regimen, referred to as the 3QD regimen,

has been developed. This formulation included an exten-

ded-release layer of dasabuvir and immediate-release

layer of ombitasvir/paritaprevir/ritonavir to allow for

once-daily dosing. While paritaprevir Cmax was lower

from this formulation and did not meet the bioequivalence

criteria when compared with the 3D regimen, the AUC

and Ctrough values that are more relevant for an antiviral

product were comparable. This once-daily formulation

Table 4 Effect of hepatic or renal impairment on the pharmacokinetics of dasabuvir and dasabuvir M1 in non-HCV-infected subjects

Dosing regimen was dasabuvir tablet 400 mg ? ombitasvir 25 mg ? paritaprevir/ritonavir 200/100 mg (hepatic impairment) or 150/100 mg

(renal impairment)

Hepatic impairment: mild, Child–Pugh Grade A; moderate, Child–Pugh Grade B; severe, Child–Pugh Grade C

Renal impairment: mild, CrCL 60–89 mL/min; moderate, CrCL 30–59 mL/min; severe, CrCL 15–29 mL/min

DSV dasabuvir, Cmax maximum concentration, AUC area under the concentration–time curve from time zero to infinity, HCV hepatitis C virus, SD

standard deviation, CI confidence interval, CrCL creatinine clearance, : indicates increased, ; indicates decreased, $ indicates B20% change

Table 5 Dasabuvir

pharmacokinetic parameters on

study day 1 following

monotherapy in HCV genotype

1-infected patients

Study Dose N Tmax (h) Cmax (ng/mL) AUC12 (ng�h/mL) t� (h)c

Study 1a 100 mg bid 4 2.8 ± 1.0 259 ± 155 1440 ± 740 8.8 ± 3.9

600 mg bid 4 3.3 ± 0.5 1270 ± 366 6690 ± 2160 7.9 ± 2.4

Study 14a 300 mg bid 8 3.8 ± 0.71 883 ± 575 5850 ± 4160 –

600 mg bid 8 3.5 ± 0.93 1240 ± 724 7550 ± 4020 –

1200 mg qd 8 3.5 ± 0.93 1980 ± 619 12,400 ± 4120 –

Study 15b 400 mg bid 8 4.5 ± 5.2 800 ± 382 4320 ± 2180 –

800 mg bid 8 7.0 ± 8.4 1200 ± 419 6430 ± 1910 –

Data are expressed as mean ± SD unless otherwise specified

Cmax maximum concentration, Tmax time to Cmax, AUC12 area under the concentration–time curve from 0 to

12 h, t� half-life, bid twice daily, qd once daily, HCV hepatitis C virus, SD standard deviation
a Capsule formulation
b Tablet formulation
c Harmonic mean and pseudo-standard deviation
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was approved in the US based on bioavailability trials and

exposure–response analyses to show comparability

[17, 18].

6 Pharmacokinetics in Asian Subjects

The pharmacokinetics of dasabuvir was evaluated as a part

of the 3D regimen in Han Chinese, Japanese and Caucasian

subjects (Study 10). Following administration of the 3D

combination (dasabuvir 400 mg twice daily ? ombitasvir

25 mg once daily ? paritaprevir/ritonavir 150/100 mg

once daily) for 21 days, dasabuvir exposures in Chinese

and Japanese subjects were comparable with Caucasian

subjects (Table 3). The slightly higher exposures in Japa-

nese subjects (40% higher Cmax and 29% higher AUC) is

possibly due to cross-study comparison, the small number

of subjects, or high intersubject variability. The difference

is not considered to be clinically meaningful.

7 Pharmacokinetics in Hepatic and Renal
Impairment

Dasabuvir pharmacokinetics when coadministered with

ombitasvir plus paritaprevir/ritonavir have been evaluated in

subjects with hepatic impairment (mild, Child–Pugh A;

moderate, Child–Pugh B; and severe, Child–Pugh C; Study

11) or renal impairment (mild, creatinine clearance [CrCL]

60–89 mL/min; moderate, CrCL 30–59 mL/min; and severe,

CrCL 15–29 mL/min; Study 12), including those on dialysis

(Study 13) [13, 14]. The clinical pharmacokinetics of ombi-

tasvir and paritaprevir/ritonavir have been reviewed

separately [10, 11]. The results for dasabuvir and M1 are

summarized in Table 4.

Dasabuvir pharmacokinetic parameters were not sig-

nificantly altered in subjects with mild or moderate hepatic

impairment, except for a decrease in Cmax in moderate

impairment (Table 4). Severe hepatic impairment had little

effect on dasabuvir Cmax but the AUC was increased.

Dasabuvir M1 exposures were unaffected by mild hepatic

impairment but were decreased by moderate hepatic

impairment. Severe hepatic impairment had variable

effects on dasabuvir M1 parameters as the Cmax decreased

and the AUC increased [13].

Renal impairment had no clinically significant effect on

dasabuvir exposures (Table 4). Although dasabuvir AUC

increased by up to 21, 37, and 50% in subjects with mild,

moderate, and severe renal impairment [14], these increa-

ses are not considered clinically meaningful to require dose

adjustments [19]. Furthermore, CrCL was not a significant

predictor of dasabuvir AUC in patients with chronic HCV

infection and mild or moderate renal impairment [20]. In

addition, the pharmacokinetics of dasabuvir were compa-

rable between HCV-infected patients with stage 4 and 5

chronic kidney disease (including those on dialysis) and

patients with normal renal function or mild renal impair-

ment (Study 13) [21, 22].

8 Pharmacokinetics in Hepatitis C Virus
Genotype 1-Infected Patients

Dasabuvir pharmacokinetics following dasabuvir

monotherapy for 2–3 days were evaluated in HCV GT1-

infected patients across dasabuvir doses of 100–1200 mg

once daily and 100–800 mg twice daily in three clinical

studies (Studies 1, 14, and 15). The dasabuvir half-life and

AUC values in HCV-infected patients (Table 5) were

similar to those observed in healthy subjects (Table 2).

Data from seven phase II/III studies in HCV GT1-in-

fected patients were also analyzed using a population

pharmacokinetic approach [23]. Dasabuvir pharmacoki-

netic parameters between HCV-infected patients and

healthy subjects [12] are listed in Table 6. In this analysis,

dasabuvir exposures in HCV-infected patients were slightly

lower than, but generally comparable with, those observed

in healthy subjects, likely due to sparse pharmacokinetic

sampling in the phase II and III studies. Significant

covariates for dasabuvir pharmacokinetics were cirrhosis,

gender, CrCL and body weight on the apparent clearance,

and age and body weight on apparent volumes. These

covariates are expected to increase predicted drug expo-

sures by less than 40%, which is not considered as clini-

cally relevant as a change in exposure of 0.5–2.0-fold is not

expected to alter the efficacy or safety of 3D therapy [23].

Table 6 Steady-state pharmacokinetic parameters of dasabuvir in

HCV-infected patients and healthy subjects when administered as

combination therapy

Parameter HCV-infected patientsa Healthy subjectsb

N 2348 97

Cmax (ng/mL) 667 826–1150

Ctrough (ng/mL) 170 229–318

AUC12,ss (ng�h/mL) 5050 5540–7740

Subjects and patients received the coformulated tablet of

ombitasvir/paritaprevir/ritonavir 25/150/100 mg qd ? dasabuvir

250 mg bid

Cmax maximum concentration, Ctrough trough concentration, AUC12,ss

area under the concentration–time curve from 0 to 12 h at steady

state, HCV hepatitis C virus, qd once daily, bid twice daily
a Median steady-state exposures calculated based on post hoc phar-

macokinetic parameters from the population pharmacokinetic model
b Range of individual study geometric mean values from data across

multiple phase I studies
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The 250 mg dose of dasabuvir (with exposures equiva-

lent to the 400 mg dose used in monotherapy trials) was

selected based on viral load decline in monotherapy trials,

and efficacy, safety, and resistance data for dasabuvir in

combination with other DAAs or pegylated interferon and

ribavirin. The exposure-efficacy data from phase III trials

also confirmed that the 250 mg dose of dasabuvir is the

optimal dose [24].

9 Drug–Drug Interactions

Dasabuvir is primarily metabolized by CYP2C8, with a

minor contribution from CYP3A. It has no inhibition or

induction effects on CYP enzymes. In combination with

ombitasvir and paritaprevir, dasabuvir inhibits uridine

diphosphate glucuronosyltransferase (UGT) 1A1 isoen-

zymes. The clinical pharmacokinetics of ombitasvir and

paritaprevir/ritonavir have been reviewed separately

[10, 11]. Dasabuvir is also a substrate of the efflux trans-

porters P-glycoprotein (P-gp) and breast cancer resistance

protein (BCRP). It is an inhibitor of these same trans-

porters; however, its net effect on transporter inhibition

occurs when combined with paritaprevir and ritonavir,

which are also P-gp and BCRP inhibitors.

A summary of the relevant mechanism-based drug–drug

interactions for dasabuvir as a substrate or perpetrator is

presented in Table 7. Most of these studies were conducted

with dasabuvir as part of the 3D regimen that contains the

potent CYP3A inhibitor ritonavir. Coadministration of

dasabuvir with ketoconazole, a CYP3A and P-gp inhibitor,

resulted in only a 41% increase in dasabuvir exposure and a

less than 20% change in dasabuvir M1 exposure. The

potent CYP2C8 inhibitor gemfibrozil increased dasabuvir

Cmax to 2-fold and AUC to 11-fold compared with

dasabuvir alone; dasabuvir M1 Cmax decreased by 20-fold

and AUC decreased by 4-fold compared with dasabuvir

alone. As a result, strong CYP2C8 inhibitors are con-

traindicated for coadministration with dasabuvir [25]. In

contrast, the weak to moderate CYP2C8 inhibitor

trimethoprim increased dasabuvir exposures by approxi-

mately 30% compared with dasabuvir alone. As a

Table 7 Mechanism based drug–drug interactions of dasabuvir

Coadministered drug and dose N Parameter Dasabuvir Dasabuvir M1 Coadministered drug

Drug-drug interactions of dasabuvir as a substrate

CYP3A inhibition

Ketoconazole 400 mg qda

12 Cmax $ $ $
AUC : 41% $ : 117%

CYP3A induction

Carbamazepine 200 mg bida

12 Cmax ; 55% $ $
AUC ; 70% ; 36% $

CYP2C8 inhibition (strong)

Gemfibrozil 600 mg bida

11 Cmax : 2-fold ; 20-fold NA

AUC : 11.3-fold ; 4-fold NA

CYP2C8 inhibition (moderate)

Trimethoprim 160 mg bida

11 Cmax $ $ $
AUC : 33% $ $

Drug–drug interactions of dasabuvir as a perpetrator

UGT1A1 inhibition

Raltegravir 400 mg bida

12 Cmax $b NA : 133%

AUC $b NA : 134%

Ctrough $b NA : 100%

P-gp inhibition

Digoxin 0.5 mg single dose

12 Cmax $ $ $
AUC $ $ $
Ctrough $ $ $

BCRP inhibition

Rosuvastatin 5 mg qda

11 Cmax $ $ : 613%

AUC $ $ : 159%

Ctrough $ $ ; 41%

All subjects received dasabuvir 400 or 250 mg tablet ? ombitasvir/paritaprevir/ritonavir 25/150/100 mg, except for the gemfibrozil study, where

subjects received dasabuvir tablet 400 mg ? paritaprevir/ritonavir 150/100 mg

CYP cytochrome P450, UGT uridine diphosphate glucuronosyltransferase, P-gp P-glycoprotein, BCRP breast cancer resistance protein, Cmax

maximum concentration, AUC area under the concentration–time curve, Ctrough trough concentration, NA not applicable, qd once daily, bid twice

daily, : indicates increase from reference, ; indicates decrease from reference, $ indicates B20% change
a Steady-state
b Effect of raltegravir on direct-acting antivirals was evaluated by cross-study comparison
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perpetrator, dasabuvir in combination with ombitasvir and

paritaprevir inhibits UGT1A1 and BCRP, but not P-gp, as

seen from the interactions with raltegravir, rosuvastatin,

and digoxin, respectively.

Drug–drug interactions were also evaluated in several

studies for antiretroviral drugs, immunosuppressants, and

other commonly used medications [26–33]. Results from

these studies suggest that drug–drug interactions between

these agents and the 3D regimen are primarily mediated by

other components of the regimens, besides dasabuvir, and

are therefore not discussed in this review.

10 Conclusions

The clinical pharmacokinetics of dasabuvir alone were

extensively evaluated when administered alone and as part

of a combination with ombitasvir/paritaprevir/ritonavir.

Dasabuvir demonstrated dose-proportional increases in

exposure. The half-life of dasabuvir is approximately 5–8 h

and therefore it is administered twice daily. Dasabuvir is

minimally renally eliminated and its pharmacokinetics are

not affected by renal impairment. The pharmacokinetics of

dasabuvir are minimally affected by mild or moderate

hepatic impairment; however, exposures are substantially

elevated in subjects with severe hepatic impairment.

Dasabuvir is metabolized predominantly by CYP2C8, with

a minor contribution from CYP3A4, and is a substrate of

P-gp and BCRP and an inhibitor of BCRP and UGT1A1.

Except for strong CYP2C8 inhibitors or CYP3A/2C8

inducers, the metabolism of dasabuvir is not significantly

compromised by concomitant medications.
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