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Purpose: The burden of hepatitis C virus infection is particularly high in Asian countries, and
new treatments are urgently needed. The purpose of this study was to characterize the
pharmacokinetics (PK) and safety of the fixed-dose combination tablet of elbasvir/grazoprevir
in healthy Chinese participants.

Patient and Methods: In this Phase I, single-site, open-label, 3-period study in healthy
Chinese adults, participants received a single tablet of elbasvir 50 mg/grazoprevir 100 mg,
followed by blood sampling for up to 96 hrs (http://www.chinadrugtrials.org.cn/
CTR20160034; Protocol PN0O71). Participants then received 1 tablet daily for 10 days,
followed by a minimum 10-day washout, after which participants received a single dose of

2 tablets (elbasvir 100 mg/grazoprevir 200 mg). Elbasvir and grazoprevir PK were assessed
following single and multiple doses. Safety and tolerability were also evaluated.

Results: Twelve participants (50% male) were enrolled in and completed the study. Following
single-dose oral administration of elbasvir 50 mg/grazoprevir 100 mg or elbasvir 100 mg/
grazoprevir 200 mg, the median T, was 34 hrs and elimination half-life was 18 hrs
(elbasvir) and 30 hrs (grazoprevir). Multiple-dose administration resulted in AUC, »4 accu-
mulation ratios of 1.58 (elbasvir) and 2.35 (grazoprevir). Both elbasvir 50 mg/grazoprevir
100 mg and 100 mg/200 mg regimens were generally well tolerated.

Conclusion: Single-dose administration of elbasvir 50 mg/grazoprevir 100 mg or 100 mg/
200 mg and once-daily administration of elbasvir 50 mg/grazoprevir 100 mg for 10 days has
been adequately characterized, with PK values within the expected range, and was generally
well tolerated in healthy Chinese male and female participants.
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Introduction
Hepatitis C virus (HCV) infection has become a worldwide pandemic, with
approximately 150 million people infected globally.! Across Asia, the burden of
disease is particularly high, with prevalence estimates ranging from 0.6% to 1.9%
in Japan, 1.0% to 1.9% in China, and up to 5.5% in Taiwan.>®> However, the
prevalence of HCV infection in China is likely to be underestimated due to a lack
of national data; most studies to date have been performed in regional cohorts or
voluntary blood donor populations.*~

Epidemiologic studies have indicated that HCV genotype 1 is the most common
genotype in Chinese patients, although there is a wide diversity across the country.*> The
mainstay of treatment in China is pegylated interferon and ribavirin (PEG-IFN/RBV),
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but both sofosbuvir and the combinations of daclatasvir/asu-

naprevir, ombitasvir, paritaprevir/ritonavir/dasabuvir, and

sofosbuvir/velpatasvir have also received approvals.® 2

Another direct-acting antiviral agent (DAA) is the fixed-
dose combination of elbasvir (EBR) and grazoprevir (GZR),
approved in the United States, Europe, and Canada for the
treatment of HCV genotype 1 and 4 infection, in Japan for
the treatment of HCV genotype 1 infection, and in Canada
for use in combination with sofosbuvir for the treatment of
HCV genotype 3 infection.'>”'® The combination of GZR,
a once-daily nonstructural protein (NS)3/4A protease
inhibitor,'” and EBR, a once-daily NS5A inhibitor,'® has
potent antiviral activity in vitro'”'® and has demonstrated
high efficacy and favorable tolerability in the treatment of
HCYV infection in Phase II and Phase III studies, both in
treatment-naive and treatment-experienced participants and
in participants with or without cirrhosis, with or without
chronic kidney disease stage 4/5, and with or without HIV
coinfection.'®*? However, EBR and GZR have some estab-
lished differences in their pharmacokinetics (PK), with drug
exposures known to be higher in Asian than in Caucasian
people'® and higher in Japanese than in non-Japanese
individuals.*® Therefore, the purpose of this study was to
characterize the pharmacokinetics of GZR and EBR follow-
ing single- and multiple-dose administration of the fixed-
dose combination tablet (EBR 50 mg/GZR 100 mg) in
healthy Chinese participants.

Methods
Ethics

The study was conducted in accordance with principles of
Good Clinical Practice and the ethical principles that have
their origin in the Declaration of Helsinki, and was approved
by the Independent Ethics Committee of Peking University
Third Hospital. All patients were required to provide written
informed consent to participate in the study.

Study Design and Treatment
This was a Phase I, single-site, open-label, 3-period study
(http://www.chinadrugtrials.org.cn/  CTR20160034; Merck
protocol MK-5172-071), conducted in China between
February and July 2016.

In Period 1, participants received a single tablet of EBR

50 mg/GZR 100 mg on day 1. These doses were selected
for assessment because they are the doses contained in the
fixed-dose, single-tablet regimen of EBR/GZR that is used
clinically for the treatment of HCV infection. Period 2

followed immediately after Period 1 (day 5). In Period 2,
participants received 1 tablet of EBR 50 mg/GZR 100 mg
daily for 10 days. After a minimum 10-day washout, during
Period 3 participants received a single dose of 2 tablets of
EBR 50 mg/GZR 100 mg (total of EBR 100 mg/GZR
200 mg). A 2-fold higher dose was used in Period 3 because
GZR plasma concentrations are approximately 2-fold higher
in HCV-infected people than in non—HCV-infected healthy
individuals at steady-state.

All doses of study drug were administered in the fasted
(following at least a 10-hr overnight fast) state, in the
morning. Each oral dose was administered with approxi-
mately 240 mL of room-temperature water.

Participants
Male or female healthy participants aged 1845 years
(inclusive), of Chinese descent (defined as having both
biological parents and all 4 biological grandparents born
in China and of Chinese descent) and living in China, were
eligible for enrollment. Key inclusion criteria were good
health with no clinically significant abnormalities, based
on medical history and physical and laboratory tests, and
body mass index (BMI) between 18 and 24 kg/m’.
Participants of reproductive potential were required to
remain abstinent or use acceptable methods of birth con-
trol throughout the study and for 2 weeks after the
study end.

Key exclusion criteria were positivity for hepatitis
B virus (HBV) surface antigen or HCV antibodies, or
documented human immunodeficiency virus or HBV or
HCYV infection; any medical condition or prestudy labora-
tory abnormality that might confound the results of the
study or pose unnecessary risk to the patient; estimated
creatinine clearance of <80 mL/min based on the
Cockceroft-Gault equation; use of any medication, includ-
ing prescription and nonprescription drugs or herbal reme-
dies (such as St. John’s Wort), from 2 weeks prior to study
initiation until the final follow-up visit; excessive alcohol
or caffeine consumption; smoking or drug abuse within
6 months of screening; and major surgery or blood loss/
donation within 4 weeks prior to screening.

Assessments and Analyses

PK parameters following single and multiple doses of
EBR 50 mg/GZR 100 mg were assessed in healthy
Chinese participants. We also performed a comparison of
the pharmacokinetics of EBR (50 mg) and GZR (100 mg)
in Chinese individuals from the present study after
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multiple-dose administration of the EBR/GZR fixed-dose
combination versus that in healthy Caucasian individuals
receiving single-entity formulations of EBR or GZR in the
MK-8742-PN001 and MK-5172-PN001 studies (data on
file). These were two Phase I studies (EudraCT numbers
2011-003060-71 and 2009-011502-42) comprising sequen-
tial single ascending dose and subsequent multiple ascend-
ing dose panels. Both studies were approved by the
committee, Ghent,
with  the
Declaration of Helsinki and the principles of Good

University of Ziekenhuis ethics

Belgium, and conducted in accordance

Clinical Practice. All participants
informed consent. MK-5172-PN0O01 was initiated in
June 2009 and completed in April 2010, and MK-8742-

PNOO1 was initiated in September 2011 and completed in

provided written

February 2012. All participants were nonsmoking adult
males aged >18 years with BMI <32 kg/m* who were in
good health based on medical history, physical examina-
tion, vital sign measurements, and laboratory safety tests.

For evaluation of pharmacokinetics, blood samples were
taken predose, and at 0.5, 1, 2, 3, 4, 6, 8, 12, 16, 24, 48, 72,
and 96 hrs postdose in Periods 1, 2, and 3. Plasma GZR
concentrations were determined using a validated high-
performance liquid chromatographic tandem mass spectro-
metric (LC-MS/MS) method. The lower limit of quantitation
(LLOQ) was 1.0 ng/mL (1.30 nM), and analytical range was
1.00-1000.00 ng/mL (1.30-1300 nM). Assay precision was
3.5%, and accuracy ranged from 95.7% to 102%. Plasma
EBR concentrations were also determined using a validated
high-performance LC-MS/MS method with an LLOQ of
0.25 ng/mL (0.283 nM) and analytical range of 0.25—
500.00 ng/mL (0.283-567 nM). Assay precision was 6.5%,
and accuracy ranged from 97.9% to 105.5%. The PK para-
meters for EBR and GZR were calculated using noncompart-
mental analysis and included the plasma concentration
profile; area under the curve (AUC) from time 0 to infinity
(AUCy_,), AUC from time 0 to 24 hrs (AUC_»4), maximum
concentration of the drug (C,,.,), concentration of the drug at
24 hrs after dosing (C,y4), time of maximum concentration
(Tmax), apparent total body clearance, volume of distribution/
bioavailability, and apparent terminal half-life (t;,,) for single
dose; and AUC 54, Cihaxs Coa, Tinaxs t1/2, and accumulation
ratio for multiple-dose administration. Descriptive statistics
were provided for each PK parameter. A 95% 2-sided con-
fidence interval (CI) based on t-distribution was constructed
for the geometric means of AUC._,,, AUCq a5, AUCq 24,
Ciax> and C,4. Accumulation ratios were estimated using
Period 1, Day 1, and Period 2, Day 10 data; a 90% 2-sided

CI was constructed for the accumulation ratio of AUCy o4,
Cnax» and C,4 based on a linear mixed-effects model contain-
ing a fixed effect for day and a random effect for participant.
Individual trough concentration values were natural log-
transformed and evaluated with a repeated measures analysis
of variance (ANOVA), with time as the repeated (categorical)
measure.

Safety was assessed via reporting of adverse events
(AEs) and clinical and laboratory evaluations.

Analysis populations included all participants as treated
(APaT; participants who received at least 1 dose of study
drug), and per protocol (PP; participants who complied with
the study protocol). APaT data were used for demographic
and baseline information and all safety variables; PP data
were used for the PK analyses.

Results

Participant Demographics

A total of 12 healthy Chinese participants were enrolled in the
study; all 12 received the assigned study drugs and completed
the study per protocol. The APaT and PP populations were
identical and comprised all 12 participants. Of these 12 parti-
cipants, 6 (50%) were men and 6 (50%) were women. Baseline
demographics and characteristics are reported in Table 1; the
mean age was 33 years, and mean BMI was 22.4 kg/m?.

PK Following Single-Dose Administration

of Grazoprevir/Elbasvir

Following single-dose administration of EBR 50 mg/GZR
100 mg or EBR 100 mg/GZR 200 mg in healthy Chinese
participants, both EBR and GZR were absorbed with a median
Tnax of 3—4 hrs (Table 2). Plasma concentrations of EBR and
GZR declined bi-exponentially with a geometric mean t;,, of

Table | Participant Demographics and Baseline Characteristics
(All Participants as Treated)

Characteristic N=12
Sex, n (%)
Male 6 (50.0)
Female 6 (50.0)

Age, mean * SD (range), y 33.0 £ 5.1 (26.043.0)

Height, mean + SD (range), cm 167.3 £8.3 (157.0-181.0)

Weight, mean * SD (range), kg 63.1 £ 6.9 (51.7-77.0)

Body mass index, mean # SD (range), kg/m® | 22.4 £1.3 (20.3-24.1)

Abbreviation: SD, standard deviation.
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approximately 18 hrs for EBR and 30 hrs for GZR. Mean t,,
levels were similar at both dose levels for both drugs. For
EBR, the geometric mean values of AUC,.,, and C,,.x were
2.69 h * uM and 0.14 puM, respectively, after administration of
EBR 50 mg/GZR 100 mg, and 4.36 h * uM and 0.23 pM after
EBR 100 mg/GZR 200 mg. For GZR, the geometric mean
values of AUC_,, and C,,,x were 0.68 h * uM and 0.04 uM,
respectively, after administration of EBR 50 mg/GZR 100 mg,
and 1.16 h * uM and 0.08 pM after administration of EBR
100 mg/GZR 200 mg. Mean plasma concentration versus time
profiles are shown in Figure 1.

PK Following Multiple-Dose

Administration of Grazoprevir/Elbasvir
Mean plasma concentration versus time profiles of EBR and
GZR following once-daily administration of EBR 50 mg/
GZR 100 mg for 10 days are shown in Figure 2.

Table 2 Pharmacokinetic Parameters of Grazoprevir and Elbasvir
Following Single-Dose Oral Administration of Elbasvir 50 mg/
Grazoprevir 100 mg or Elbasvir 100 mg/Grazoprevir 200 mg in
Healthy Chinese Participants (Per-Protocol Population)

PK Parameter | EBR 50 mg/ EBR 100 mg/
GZR 100 mg, GZR 200 mg,
N=12 N=12

GM (95% CI) GM (95% CI)

GZR

AUCy.., h * pM?
AUC o4, h * pM®

0.679 (0.511-0.902)
0.361 (0.26-0.503)

.16 (0.852-1.58)
0.705 (0.487—1.02)

Crnaxr MM 0.0352 (0.0242-0.0513) | 0.0843 (0.0493-0.144)
Caar nM? 6.81 (5.13-9.04) 11.3 (9.07-14.1)

T o h° 4.00 (2.00-8.00) 3.00 (1.00-6.00)

ti h° 30.8 (30.2) 29.5 (21.9)

EBR

AUCq..., h » uM?
AUCq 54, h * uM?

2.69 (2.30-3.14)
1.68 (1.48-1.90)

436 (3.70-5.14)
2.68 (2.34-3.06)

Conaer WM 0.137 (0.121-0.156) | 0.23 (0.203-0.26)
Cas NM? 40.4 (34.4-47.4) 65.4 (54.2-78.8)
T h® 4.00 (3.00-6.00) 3.00 (3.00-4.00)
ty2 hC 17.7 (11.8) 18.0 (12.2)

Notes: *Back-transformed GM and Cl calculated using natural log-transformed values
with Cl obtained based on the t distribution. "Median (min, max) reported for Tpax.
“GM and percent geometric coefficient of variation (%CV) = 100 x sqrt(exp(s’)-1),
where s? is the observed variance on the natural log scale, reported for t, .
Abbreviations: AUC,_,4, area under the curve from time 0 to 24 hrs; AUC. .,
area under the curve from time 0 to infinity; AUCq_p.s;, area under the curve from
time 0 to the last dose; C,4, concentration of the drug at 24 hrs after dosing; Cpax,
maximum concentration of the drug; Cl, confidence interval; EBR, elbasvir; GM,
geometric least-squares mean; GZR, grazoprevir; PK, pharmacokinetics; t,/,, appar-
ent terminal half-life; T .y, time of maximum concentration.

PK parameter values for EBR and GZR after multiple
doses are summarized in Table 3. Both EBR and GZR were
absorbed with a median T,,,x of 4-5 hrs. Both compounds
accumulated following multiple-dose administration, which
is consistent with their estimated t;,, with an AUC( 54
accumulation ratio of 1.58 (EBR; 95% CI = 1.37-1.83) and
2.53 (GZR; 95% CI = 1.79-3.09) (Figure 3).

The pharmacokinetics of EBR (50 mg) and GZR
(100 mg) in Chinese individuals in the present study
after multiple-dose administration with the EBR/GZR
fixed-dose combination were also compared with PK
values from healthy, Caucasian males receiving single-
entity EBR or GZR in the MK-8742-PN001 and MK-
5172-PN001 studies (Table 4). GZR pharmacokinetics
were generally similar in Chinese and Caucasian indi-
viduals, with geometric mean ratios (GMRs; (90% CI)
of 1.19 (0.755-1.88) for AUCgy 54 and 0.99 (0.711,
1.38) for C,4. The GMR (90% CI) for C., was 1.27
(0.646-2.50) and median T,,,, was 4 hrs for GZR in
both Chinese and Caucasian participants. EBR expo-
sure was slightly higher in healthy Chinese individuals
than in their Caucasian counterparts, with GMRs (90%
CI) for AUCq 54 of 1.76 (1.31-2.37) and 1.84 (1.35-
2.51) for Cp4. The GMR (90% CI) for Cpax of EBR
was 1.88 (1.36-2.58), and median T, was 4 hrs in
Chinese and Caucasian participants.

Safety

EBR 50 mg/GZR 100 mg and EBR 100 mg/GZR 200 mg
were generally well tolerated in healthy Chinese male and
female participants in this study. A summary of AEs is
shown in Table 5. In total, 5 of the 12 enrolled participants
experienced 5 AEs in Period 2 (multiple dose), and no
AEs were reported in Period 1 or Period 3 (single dose).
Just 1 AE (decreased appetite, mild in intensity) was
considered by the investigator to be drug-related. One
AE was moderate in intensity (dizziness), the remaining
AEs were mild; all AEs resolved spontaneously without
treatment. No deaths or serious AEs were reported, and no
participants discontinued the study because of an AE.
There were no clinically meaningful changes in laboratory
safety test results, electrocardiograms, vital signs, or phy-
sical examination findings.

Discussion

In this Phase I, open-label, 3-period study, the pharmacoki-
netics of single- and multiple-dose EBR/GZR in healthy
Chinese volunteers have been characterized. The exposures
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Table 3 Pharmacokinetic Parameters of Grazoprevir and Elbasvir Following Multiple-Dose Administration of One Tablet of Elbasvir

50 mg/Grazoprevir 100 mg Daily for 10 Days in Healthy Chinese Participants (Per-Protocol Population)

PK Parameter

Day I, N= 12

Day 10, N = 12

Accumulation Ratio
Day 10/Day |

Pseudo Within-Subject %CV*

GM (95% ClI)

GM (95% CI)

GMR (90% CI)

GZR

AUCg o4, h = pMP® 0.361 (0.26-0.503) 0.849 (0.605-1.19) 2.53 (1.79-3.09) 37.4
Crnaso UMP 0.0352 (0.0242-0.0513) 0.0938 (0.0569-0.155) 2.67 (1.80-3.94) 53.3
Cy4, nMP 6.81 (5.13-9.04) 13.7 (10.8-17.3) 2.01 (1.64-2.47) 27.9
Trmax h° 4.00 (2.00-8.00) 5.00 (2.00-8.00) - -
ti2 h? 30.8 (30.2) 31.7 (22.8) - -
EBR

AUCq 54, h = uM® 1.68 (1.48-1.90) 2.66 (2.12-3.20) 1.58 (1.37-1.83) 20.0
Crnar HIM? 0.137 (0.121-0.156) 0.202 (0.17-0.24) 1.47 (1.26-1.72) 21.4
Cy4 NM? 40.4 (34.4-47.4) 70.1 (57.6-85.2) 1.74 (1.52-1.98) 18.0
Tonase h° 4.00 (3.00-6.00) 4.00 (3.00-6.00) - -
ti2 h®e 17.7 (12.3) 19.2 (10.8) - -

Notes: *Pseudo within-subject %CV = 100 x sqrt((Saz+Sb2-Sab><2)/2). where S,2 and S,2 are the estimated variances on the log scale for the 2 days, and S, is the

corresponding estimated covariance, each obtained from the linear mixed-effects model. ®Back-transformed least-squares mean and Cl from mixed-effects model performed
on natural log-transformed values. “Median (min, max) reported for Tp.x. “GM and %CV = 100 x sqrt(exp(s>)- 1), where s? is the observed variance on the natural log scale,
reported for t;;,. *One participant was excluded from statistical calculations (n = I1).

Abbreviations: %CV, percent geometric coefficient of variation; AUCy_,4, area under the curve from time 0 to 24 hrs; C,4, concentration of the drug at 24 hrs after
dosing; Cpax maximum concentration of the drug; Cl, confidence interval; EBR, elbasvir; GM, geometric least-squares mean; GZR, grazoprevir; PK, pharmacokinetics; t;,,
apparent terminal half-life; T, time of maximum concentration.

observed in this study were within exposure ranges previously ..« of EBR increased as the dose increased, with a median
demonstrated to be efficacious and well tolerated. Following
single-dose administration of EBR 50 mg/GZR 100 mg or

EBR 100 mg/GZR 200 mg of study drug, the AUC_,, and C

Tmax 0f 3—4 hrs and t;, of approximately 18 hrs. Similarly, the
AUC(_, and C,,,x of GZR increased as the dose increased,

with a median T,,,,x of 3—4 hrs and t, , of approximately 30 hrs.
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Figure 3 Individual accumulation ratio (day 10/day |): geometric mean ratio and 95% confidence interval following multiple-dose administration of oral elbasvir 50 mg/
grazoprevir 100 mg in healthy Chinese participants (per-protocol population). (A) Grazoprevir; (B) elbasvir.
Abbreviations: AUC,_,4, area under the curve from time 0 to 24 hrs; Cy4, concentration of the drug at 24 hrs after dosing; C,,,.x, maximum concentration of the drug.
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Table 4 Summary Statistics and Statistical Comparison of Pharmacokinetic Parameters Following Multiple-Dose Oral Administration
of Elbasvir 50 mg/Grazoprevir 100 mg Fixed-Dose Combination in Healthy Chinese Participants (MK-5172-PNO71) versus
Grazoprevir (100 mg) or Elbasvir (50 mg) as Single-Entity Formulations in Healthy Caucasian Participants (MK-5172-PNOOI and

MK-8742-PN001)

Chinese Participants (PNO071) Caucasian Participants (PN001)* Chinese vs Caucasian Participants

N=12 N=6

GM (95% CI) GM (95% CI) GMR (90% CI) rMSE®
GZR
AUCq 24 (h * pM)© 0.849 (0.617-1.17) 0.713 (0.454-1.12) 1.19 (0.755-1.88) 0.521
Ca4 (NM)© 13.7 (10.9-17.2) 13.8 (9.96-19.2) 0.99 (0.711-1.38) 0.378
Crnax (MM)© 0.0938 (0.0584-0.151) 0.0739 (0.0378-0.144) 1.27 (0.646-2.50) 0.774
Trnax (h)? 5.00 (2.00-8.00) 4.00 (3.00-6.00)
EBR
AUCq 24 (h = uM)* 2.66 (2.16-3.27) 1.51 (1.12-2.02) 1.76 (1.31-2.37) 0.339
Cy4 (NM)© 70.1 (56.4-87.0) 38.0 (28.0-51.7) 1.84 (1.35-2.51) 0.355
Crnax (MM)© 0.202 (0.161-0.253) 0.108 (0.0785-0.148) 1.88 (2.58) 0.366
Tonax (h)° 4.00 (3.00-6.00) 4.00 (3.00—4.00)

Notes: *All participants in study PNOO| were nonsmoking adult Caucasian males aged 218 years (range, 2145 years) with BMI <32 kg/m” and in good health."rMSEX 100%
approximates the within-subject %CV on the raw scale. “Back-transformed least-squares mean and confidence interval from mixed-effects model performed on natural log-
transformed values. “Median (min, max) reported for Tpay.
Abbreviations: AUC, 4, area under the curve from time 0 to 24 hrs; C,4, concentration of the drug at 24 hrs after dosing; C,,,.x, maximum concentration of the drug; Cl,
confidence interval; EBR, elbasvir; GM, geometric least-squares mean; GZR, grazoprevir; rMSE, square root of conditional mean squared error (residual error) from the

model; T, . time of maximum concentration.

Table 5 Summary of Adverse Events During Treatment Periods (All Patients as Treated)

Event, n (%) Period |, Period 2, Period 3, Total,
n=12 n=12 n=12 N=12
Any AE 0 5 41.7) 0 5 41.7)
Treatment-related AE 0 1 (8.33) 0 1 (8.33)
Serious AE 0 0 0 0
Serious treatment-related AE 0 0 0 0
Discontinued due to AE 0 0 0 0
Death during the study 0 0 0 0
AEs
Blister 0 1 (8.3) 0 1 (8.3)
Constipation 0 1 (8.3) 0 1 (8.3)
Decreased appetite 0 1 (8.3) 0 1 (8.3)
Dizziness 0 1 (83) 0 1 (8.3)
Oropharyngeal pain 0 1 (8.3) 0 I (8.3)

Abbreviation: AE, adverse event.

Once-daily administration of EBR 50 mg/GZR 100 mg for
10 days resulted in AUC, ,4 accumulation ratios of 1.58 and
2.35 for EBR and GZR, respectively.

The fixed-dose combinations of EBR 50 mg/GZR
100 mg and EBR 100 mg/GZR 200 mg were generally
well tolerated in healthy Chinese male and female

participants in this study. All AEs were reported in
Period 2 (multiple-dose administration), and all resolved
spontaneously without treatment. Although it has been
reported that Asian participants experienced a slightly
higher rate of late alanine aminotransferase elevations in

clinical trials owing to higher plasma PK exposure,'* no
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clinically meaningful laboratory abnormalities were
observed in this analysis.

The PK properties of EBR and GZR have previously
been evaluated in non-HCV-infected and in HCV-infected
adult participants, and population PK analyses estimated
the AUCs for EBR and GZR to be 15% and 50% higher,
respectively, for Asians compared with Caucasians.®'
Broadly similar results were obtained when data from the
current multiple-dose study were compared with data from
previous Phase I studies in Caucasian participants (MK-
5172-001 and MK-8742-001). This comparison showed
76% and 19% increases in AUC, ,4 values for EBR and
GZR in Chinese compared with Caucasian individuals.
The differences between the population PK results and
data from the present study may be attributable to several
factors related to the present analyses. Participants in the
present study received the fixed-dose combination of EBR/
GZR, whereas participants in the historical Phase I studies
received single-entity EBR or GZR. However, the in vivo
performances of the fixed-dose combination versus the
single-entity formulations have been demonstrated to be
similar, and thus any PK differences between Chinese and
Caucasian populations are unlikely to be attributable to the
different formulations. Other notable differences between
the study populations were the inclusion of Caucasian
male participants in the Phase I studies versus male and
female Chinese participants in the present study. Smaller
sample sizes of the population in these Phase I studies and
large variability in GZR pharmacokinetics may also con-
tribute to the differences. In both the present study and the
MK-8742-PN001 and MK-5172-PN001 studies, EBR and
GZR were administered under fasted conditions and the
same PK sampling schedules were used for both agents.

Regardless of these slight differences, both the present
analysis and previous population PK analyses demonstrate
small increases in EBR and GZR exposure in Asian com-
pared with Caucasian individuals. The PK of EBR and
GZR when administered as single entities have also been
assessed in healthy Chinese participants.?* In this study,
EBR AUC,., and C,,, increased in a dose-proportional
manner, whereas GZR AUC,., and C,,, increased in
a greater-than-dose-proportional manner. A comparison
with PK in healthy Caucasian participants indicated that
EBR and GZR exposures may trend higher in healthy
Chinese participants relative to healthy Caucasian
participants.>* In addition, both compounds have moderate
to high PK variability, and the PK variability in the present
study is also consistent with that previously reported.”*

Increased drug exposure in Asian compared with

Caucasian participants has also been reported for other
HCV DAAs such as simeprevir and asunaprevir.”>>°
These increases may be due to race-related differences in
liver size, hepatic blood flow, or cytochrome P450 3A
expression. Overall, based on the accumulated safety
data from previous EBR and GZR studies, together with
the comparable efficacy and safety of EBR 50 mg/GZR
100 mg in Asian and non-Asian participants in Phase III
studies, the magnitude of these PK differences is not
considered clinically relevant. The data from the present
study therefore support the dosing recommendation of
EBR 50 mg/GZR 100 mg for Chinese people with HCV
infection. In the Phase III C-CORAL study, high rates of
sustained virologic response 12 weeks after the completion
of therapy were achieved in Asian participants with HCV
genotype 1 or 4 infection receiving EBR 50 mg/GZR
100 mg for 12 weeks.?” Rates of SVR12 were 96.7% in
participants enrolled at Chinese study centers (146/151),
similar to SVR12 rates attained by Australian (92.9% [26/
28]) and Russian (99.2% [117/118]) individuals.?’

With the recent release (November 2017) and worldwide
implementation of ICHE17 guidelines on multi-regional
clinical trials (MRCT),?® it has become increasingly impor-
tant that internal and external factors are taken into consid-
eration during the planning and design of MRCTs. The
present study illustrates that uniform dose recommendations
can be applied across different geographic regions, despite
racial differences in the PK profile. In the future, Asian
countries, including China, could become increasingly
involved in early-stage drug development, enabling the gen-
eration of Asian/Chinese-specific pharmacologic data that
can then be used to support late-stage MRCTs across diverse
geographic regions.

Conclusion

Single-dose administration of 1 or 2 tablets of the fixed-dose
combination of EBR 50 mg/GZR 100 mg and once-daily
administration of 1 tablet of the fixed-dose combination for
10 days was generally well tolerated in healthy Chinese male
and female participants, with PK values within the expected
range.

Abbreviations

AE, adverse event; ANOVA, analysis of variance; APaT,
all participants as treated; AUC, area under the curve;
AUC..., area under the curve from time 0 to infinity;
AUC(_»4, area under the curve from time 0 to 24 hrs;
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BMI, body mass index; C,4, concentration of the drug at
24 hrs after dosing; CI, confidence interval; C,,,x, max-
imum concentration of the drug; CV, coefficient of var-
iation; DAA, direct-acting antiviral agent; EBR, elbasvir;
GM, geometric least-squares mean; GZR, grazoprevir;
HBYV, hepatitis B virus; HCV, hepatitis C virus; LC-MS
/MS, liquid chromatographic tandem mass spectrometric;
LLOQ, lower limit of quantitation, MRCT, multi-
regional clinical trials; NS, nonstructural protein; PEG-
IFN, pegylated interferon; PK, pharmacokinetics; PP, per
protocol; RBV, ribavirin; rtMSE, square root of condi-
tional mean squared error (residual error) from the
model; t,, apparent terminal half-life; T, time of
maximum concentration.
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