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Ombitasvir/Paritaprevir/Ritonavir

With or Without Dasabuvir and With or
Without Ribavirin for Adolescents With
HCV Genotype 1 or 4

Daniel H. Leung,1 Stefan Wirth,> Betty B. Yao,® Rolando M. Viani,’ Regino P. Gonzalez-Peralta,* Maureen M.Jonas,s
Steven J. Lobritto,® Michael R. Narkewicz,” Etienne Sokal,® Claudia Fortuny,9 Evelyn K. Hsu,'® Antonio Del Va]le—Segarm,11
Jiuhong Zha,® Lois Larsen,’ Li Liu,® Diana L. Shuster,’ Daniel E. Cohen,’ and Philip Rosenthal?

In adults, treatment of hepatitis C virus (HCV) infection with ombitasvir (OBV)/paritaprevir(r) (PTV)/ritonavir (r)
with or without dasabuvir (DSV) and #ribavirin (RBV) results in high rates of sustained virologic response (SVR).
However, these regimens have not been investigated in adolescents. This ongoing, open-label, phase 2/3 study evalu-
ated the pharmacokinetics, safety, and efficacy of OBV/PTV/r+DSV+RBV treatment for 12 weeks in adolescents
infected with HCV genotype (GT) 1 without cirrhosis (part 1) and the safety and efficacy of OBV/PTV/r+DSV+RBV
treatment for 12 or 24 weeks in adolescents infected with GT1 or GT4 without cirrhosis or with compensated cir-
rhosis (parts 1 and 2). Patients were 12-17 years of age and treatment naive or interferon experienced. Treatment
regimens were based on HCV GT and cirrhosis status. Endpoints were SVR at posttreatment week 12 (SVR12),
adverse events (AEs), and pharmacokinetic parameters. Thirty-eight adolescents were enrolled, 66% were female pa-
tients, and 76% were White; 42%, 40%, and 18% of patients had HCV GT1a, GT1b, and GT4 infections, respec-
tively. Median age was 15 years (range, 12-17 years), and 1 patient had cirrhosis. The SVR12 rate was 100% (38/38;
95% confidence interval [CI], 90.8%-100%). No treatment-emergent grade 3 or 4 laboratory abnormalities were re-
ported. No serious AEs occurred on treatment, and no AEs led to study drug discontinuation. The most common
AEs were headache (21%), fatigue (18%), nasopharyngitis (13%), pruritus (13%), and upper respiratory tract infec-
tion (11%). Intensive pharmacokinetic results showed OBV, PTV, DSV, and ritonavir drug exposures were compara-
ble to those seen in adults. Conclusion: Treatment with OBV/PTV/r+DSV+RBV was well tolerated and highly
efficacious in adolescents with HCV GT1 or GT4 infection. (Hepatology Communications 2018;2:1311-1319)
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HCV infection is a global health problem with
approximately 71 million people worldwide chronically
infected with the virus.**¥ Children and adolescents rep-
resent a small proportion of those infected with HCV;
estimates in 2016 indicate that 4 million children (under
19 years of age) had HCV infection.® However, a large
proportion of pediatric HCV infections remain undiag-
nosed, likely owing to a lack of screening programs(é) as
well as the asymptomatic course of infection in younger
individuals.”’ The majority of children and adolescents
newly infected with HCV will develop chronic infec-
tion, which typically progresses more slowly in younger
individuals than in adults.®) Nevertheless, adolescents
infected with HCV are at risk for complications associ-
ated with cirrhosis and advanced liver disease.”'”

The standard of care treatment for children with
chronic HCV infection was until recently pegylated
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IFN in combination and RBV.'M? Ip 2017, the
European Medicines Agency and the U.S. Food and
Drug Administration (FDA) approved the use of the
nonstructural protein 5B (NS5B) polymerase inhib-
itor sofosbuvir with RBV for HCV GT2 and GT3
and the fixed-dose combination of sofosbuvir plus
the NS5A inhibitor ledipasvir for HCV GT1, GT4,
GT5, and GT6 for the treatment of adolescents
(12 years or older, or weighing at least 35 kg) with
chronic HCV infection. Current guidance from the
joint American Association for the Study of Liver
Diseases and Infectious Diseases Society of America,
the European Association for the Study of the Liver,
and the Hepatology Committee of European Society
of Pediatric Gastroenterology, Hepatology, and
Nutrition no longer recommends pegylated IFN and
RBV for the treatment of adolescents. For children
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3 to 12 years of age, the guidance is to defer treat-
ment until IFN-free regimens are approved for this
age group,(1’2’13) whereas adolescents older than 12
years should receive sofosbuvir-based regimens based
on the recent approvals. %%

The combination DAA treatment comprising OBV
(an HCV NS5A inhibitor), PTV (an NS3/4A protease
inhibitor), and the pharmacokinetic enhancer ritona-
vir is coadministered with or without DSV (a non-
nucleoside NS5B polymerase inhibitor) and with or
without RBV (OBV/PTV/r+tDSV+RBV) for up to
24 weeks in adult patients infected with GT1 or GT4
without cirrhosis or with compensated cirrhosis.!*1”
These all-oral, IFN-free, multitargeted regimens have
shown high SVR12 rates and good tolerability in phase
3 studies for a broad range of adult patients infected
with GT1 or GT4.%%) However, these regimens have
not been studied in children or adolescents.

The ongoing Study to Evaluate Treatment of
Hepatitis C Virus Infection in Pediatric Subjects
(ZIRCON) was designed to evaluate the pharmacoki-
netics, safety, and efficacy of OBV/PTV/r+DSV+RBV
in children and adolescents infected with HCV GT1
or GT4. Here, we report the results from ZIRCON
parts 1 and 2 in adolescents 12-17 years of age.

Treatment Period
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Patients and Methods

STUDY DESIGN

ZIRCON (NCT02486406) is an ongoing, open-
label, multinational study. Part 1 was a phase 2 study
designed to evaluate the pharmacokinetics of OBV,
PTYV, ritonavir, and DSV to confirm the use of adult
doses and formulation in adolescents and to evaluate
the safety and efficacy of OBV/PTV/r+DSV+RBV in
adolescents infected with HCV GT'1, without cirrho-
sis, who were treatment naive. Part 2 was a phase 3
study conducted to evaluate the safety and efficacy of
OBV/PTV/r+tDSV+RBV in adolescents infected with
GT1 or GT4, without cirrhosis or with compensated
cirrhosis, who were treatment naive or had prior expe-
rience with IFN-based therapies (Fig. 1).

Parts 1 and 2 both comprised screening, treat-
ment, and 24-week posttreatment periods. At screen-
ing, patients without a history of cirrhosis and who
did not have a liver biopsy or FibroScan (Echosens,
Paris, France) within the 24 months before screening
underwent FibroTest-based (BioPredictive S.A., Paris,
France) or FibroScan-based transient elastography to
determine cirrhosis status. Patients were considered

Posttreatment Period
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FIG. 1. ZIRCON study design. Abbreviations: CPA, Child-Pugh A cirrhosis; NC, no cirrhosis.
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to not have cirrhosis based on a liver biopsy within
the 24 months before screening (Metavir score <4,
Ishak score <5) or if a liver biopsy was not available,
a historical FibroScan result of <14.6 kPa within the
24 months before screening.* If neither histori-
cal result was available, a FibroTest score of <0.75 at
screening was used to exclude cirrhosis.

Eligible patients were enrolled to receive 12 weeks
of treatment in part 1 or either 12 or 24 weeks of
treatment in part 2. Enrollment in part 2 commenced
when dosing recommendations for the study drugs
became available based on pharmacokinetic and clin-
ical data from part 1. Patients in both parts received
open-label OBV/PTV/r (25 mg/150 mg/100 mg,
once daily) +*DSV (250 mg, twice daily) *weight-
based RBV (according to the local label). The treat-
ment regimens and durations depended on genotype,
subtype, and cirrhosis status (Fig. 1) and are consistent
with label indications that have been approved by the
FDA and European Medicines Agency for the treat-
ment of chronic HCV infections in adults. 17

The study protocol and amendments were approved
by the independent ethics committee or institu-
tional review board for each study center. The study
was designed and conducted in accordance with the
International Conference on Harmonization Good
Clinical Practice guidelines and the ethical principles
of the Declaration of Helsinki. Parents or legal guard-
ians provided written informed consent, and patients
gave assent as appropriate for age and country. All
authors had access to study data and reviewed and
approved the final manuscript.

STUDY PATIENTS

Adolescents 12-17 years of age were eligible if they
had a body weight 245 kg, were willing to swallow the
adult formulation, had HCV infection (GT1 in part 1;
GT1 or GT4 in part 2) defined as having positive anti-
HCV antibody and HCV RNA level >1000 IU/mL
at screening, were without cirrhosis (parts 1 or 2) or
with compensated cirrhosis (part 2), and were HCV
treatment naive (parts 1 or 2) or IFN experienced
(part 2; IFN-based therapy with or without RBV must
have been stopped 26 months before enrollment). Key
exclusion criteria included coinfection with hepatitis
B virus or human immunodeficiency virus; any con-
comitant liver disease; current or past clinical evidence
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of Child-Pugh B or C (Child-Pugh score 27) or clin-
ical history of liver decompensation; radiographically
confirmed hepatocellular carcinoma; previous or cur-
rent use of any investigational or commercially avail-
able anti-HCV drug other than IFN, pegylated IFN,
or RBV; history of solid organ transplantation; or any
of the following abnormal laboratory results: albumin
<2.8 g/dL, hemoglobin <10 g/dL, platelets <25,000
cells/mm?, or total bilirubin >3.0 mg/dL. Full eligibil-
ity criteria are provided in the Supporting Appendix.

EFFICACY ASSESSMENTS

Blood samples were collected for measurement of
HCV RNA by a central laboratory (Covance Central
Laboratory Services) in parts 1 and 2 at screening,
treatment day 1, and weeks 2, 4, 8, and 12 for patients
who received a 12-week regimen and additionally at
treatment weeks 16, 20, and 24 for the patient who
received a 24-week regimen. Samples were also col-
lected at posttreatment weeks 4, 12, and 24. HCV
RNA concentration was quantified using the COBAS
AmpliPrep/COBAS TagMan HCV Test, v2.0 (lower
limit of quantification [LLOQ] and detection were
15 IU/mL).

The primary efficacy endpoint in parts 1 and 2
was SVR12, which was defined as the percentage of
patients who had HCV RNA concentrations less than
the LLOQ_ at posttreatment week 12. Secondary
efficacy endpoints in parts 1 and 2 included the per-
centage of patients who achieved SVR24 and the
percentage of patients with normalization of ala-
nine aminotransferase (ALT) concentrations during
treatment, defined as ALT less than or equal to the
central laboratory’s upper limit of normal (ULN; 34
U/L for female individuals and 43 U/L for male indi-
viduals) at the final treatment visit for patients with
ALT >ULN at baseline. Additional efficacy endpoints
were on-treatment virologic failure (confirmed HCV
RNA >LLOQ_after HCV RNA was <LLOQ_during
treatment or confirmed increase from nadir in HCV
RNA [two consecutive HCV RNA measurements
>1 logl0 IU/mL greater than nadir]) and post-
treatment relapse (confirmed HCV RNA >LLOQ_
between end of treatment and 12 weeks after the last
actual dose of active study drug [up to and including
the SVR12 assessment time point] for a patient who
completed treatment with HCV RNA <LLOQ).
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SAFETY ASSESSMENTS

The following safety evaluations were performed
during each study visit: AE assessments, vital sign
assessments, physical examination, and clinical lab-
oratory assessments. AEs that occurred from the
time of first study drug administration until 30 days
after study drug discontinuation were monitored by
site investigators and coded according to MedDRA
System Organ Class and Preferred Term (version
19.1). The relationship of the AE to the study drug
and grade was assessed by site investigators accord-
ing to the National Cancer Institute Common
Terminology Criteria for Adverse Events (CTCAE;

version 4).

PHARMACOKINETIC
ASSESSMENTS

Blood samples were collected in part 1 of the study
at the week 2 visit (at 2, 4, 8, 12, and 24 hours after
the dose) for intensive pharmacokinetic sampling of
the study drugs. Plasma concentrations were deter-
mined using validated analytic methods at a cen-
tral laboratory under the supervision of the Drug
Analysis Department at AbbVie. The primary phar-
macokinetic endpoints for each study drug were the
maximum plasma concentration (C__) and the area
under the plasma concentration—time curve (AUC) at
0 to 24 hours for OBV, PTV, and ritonavir or 0 to
12 hours for DSV, after dosing at week 2. In addition,
the trough concentrations (C__ ) for OBV, PTV,

ritonavir, and DSV were obtained after dosing at week 2.

STATISTICAL ANALYSIS

For the primary and secondary efficacy analyses,
the percentages of patients who achieved SVR12
across parts 1 and 2 were calculated for the inten-
tion-to-treat (ITT) population, which comprised all
patients who received at least one dose of the study
drug in part 1 or part 2 of the study. The 95% CI
for any simple percentage was calculated using nor-
mal approximation to the binomial distribution if the
percentage was not 0% or 100%; otherwise, Wilson’s
score method was used. All patients in parts 1 and
2 who received at least one dose of study drug were
included in the safety analyses. Treatment-emergent
AEs were summarized. Demographics and baseline
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characteristics as well as mean changes from baseline
in clinical laboratory tests were also summarized. All
data were analyzed using the SAS software package
(SAS Institute, Inc., Cary, NC).

A planned sample size of 12 adolescent patients in
part 1 was deemed adequate to characterize the phar-
macokinetics of the study drugs. Pharmacokinetic
parameters for OBV, PTV, ritonavir, and DSV,
including the C__, Ctmugh, and AUC, were summa-
rized for patients in part 1. The geometric means for
each of the analytes (OBV, PTV, ritonavir, or DSV)
were compared with the range of the geometric means
from adult data from phase 3 clinical studies with
intensive pharmacokinetic data.

Results
PATIENTS

Adolescent patients were recruited between
November 24, 2015, and July 12, 2016. A total of 38
adolescent patients 12 to 17 years of age were enrolled
at 18 sites in the following countries: Belgium,
Germany, Spain, and the United States, including
Puerto Rico. Twelve patients were enrolled in part 1,
and 26 patients were enrolled in part 2. All patients
received treatment with OBV/PTV/r+DSV+RBV for
12 or 24 weeks, as shown in Fig. 1.

Demographics and clinical characteristics at base-
line are presented in Table 1. Baseline fibrosis stage
data were available for 30 patients: 27 patients had
FO-F1 fibrosis and 1 patient each had F2 and F3
based on the FibroTest. One patient had F4 fibro-
sis based on the FibroScan (Child-Pugh score of 5;
GT1a infection). Of the 13 patients who had prior
IFN-based treatment experience, 8 patients were non-
responsive to prior treatment, 4 patients had experi-
enced posttreatment virologic relapse, and 1 patient
reported partial response to prior HCV treatment.

EFFICACY

For the primary endpoint, all 38 patients had unde-
tectable HCV RNA at posttreatment week 12 (100%
SVR12; 95% CI, 90.8%-100%; Fig. 2). Accordingly,
no difference in response rates was observed based on
prior HCV treatment experience or presence of cir-
rhosis. At treatment week 4, 95% of patients (36/38)
had HCV RNA levels <LLOQ. No viral relapses
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TABLE 1. BASELINE DEMOGRAPHICS AND

(87.5%) had ALT normalization during treatment
CLINICAL CHARACTERISTICS ITTPOPULATION)

(ALT <ULN at the final treatment visit).

Characteristic Patients* N = 38 One patient had an HCV RNA level >LLOQ_at
Male 13 (34) treatment week 8 despite having had an HCV RNA
Race level <LLOQ at treatment weeks 2 and 4. This patient
White 29 (76) was enrolled in part 1 of the study and received OBV/
Black or African American 5(13) PTV/r+DSV+RBV but self-discontinued the OBV/
Asian 3(8) PTV/r tablets at treatment week 5 because of a stress-
Multiple races 1(3) ful personal event. The investigator deemed that the

Ethnicity viral rebound was caused by study drug interruption,
Hispanic or Latino 3(8) and as per protocol, it was appropriate for this patient

Median age. years [range] 15[12-17] to receive retreatment within the protocol. Upon

Median weight, kg [range] , 664 [48.:5-118.7] retreatment, this patient achieved an HCV RNA level

EZ?/VQZSZ;';S/ZESE;(Q/m 6(16) <LLOQ_at treatment week 2 and remained HCV
6Tl 1642 RNA undetectable from treatment week 4 through
GTib 15 (40) posttreatment week 24.

GT4 7018)

HCV RNA =800,000 IU/mL 23 (61) SAFETY

1L28B genotype, non-CC 29 (76)

Previous HCV freatment with Most patients (n = 32; 84%) experienced an AE
IFN-based regimens during the study period (Table 2). No AE led to
Naive 25(69) discontinuation of the study drugs, and no severe or
Experienced 13(34) serious AEs (CTCAE grade 23) or deaths occurred

Cirrhofic sfatus during treatment. The most common AEs were head-
No cirrhosis 37 (97)

ache, fatigue, nasopharyngitis, pruritus, and upper
respiratory tract infection.

Post-baseline laboratory abnormalities were infre-
quent, and no grade 3 or 4 abnormalities were reported

Compensated cirrhosis 1)

*Data are n (%) unless stated otherwise.

occurred after posttreatment week 12; the SVR24
rate was 100%. Of the 24 patients who had elevated
ALT concentrations (>ULN) at baseline, 21 patients

(Table 3). One patient who received OBV/PTV/
r+DSV+RBV had a grade 2 decrease in hemoglobin
concentration (9.7 g/dL) at treatment week 12. One

HCV Genotype/Subtype Previous HCV Treatment
100 100 100 100 100 100
100 100
80 T 80 —
0 0
C C
Q2 o
® 60+ & 60+
o o
X X
& 404 & 404
x x
> >
n n
2l 16 7 38 20
16 7 38
- 0 -

GT1a

GT1b GT4

Naive

Overall Experienced*

FIG. 2. SVR rates by HCV genotype/subtype and previous HCV treatment (ITT population). *Interferon-based treatment.
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TABLE 2. SUMMARY OF ADVERSE EVENTS

Adverse Event Patients N = 38

Any AE, n (%) 32 (84)
Any AE possibly related to DAAs,* n (%) 15 (39)
Any AE possibly related to RBV,* n (%) 14 (61)
Any AE leading to discontinuation of study drug, n (%) 0
Any serious AE, n (%) 0
AEs in 210% of all adolescents, n (%)
Headache 8(21)
Fatigue 7(18)
Nasopharyngitis 5(13)
Pruritus 5(13)

Upper respiratory tract infection 4.(17)

*As assessed by investigator. 23 patients were treated with RBV.

TABLE 3. LABORATORYABNORMALITIES

Parameter Patients N = 38

Hemoglobin, n (%)
<10 g/dL (grade 2) 1(3)
<8 g/dL (grade 3 or 4) 0
Alkaline phosphatase >1.5 x ULN elevation, n (%) 1)
Total bilirubin >2 x ULN elevation, n (%) 1(3)
Postnadir increase in ALT, n (%)

>5-20 x ULN (grade 3) 0
>20 x ULN (grade 4) 0
Creatinine clearance <50 mL/minute in patients with 0

baseline >50 mL/minute, n (%)

patient who received OBV/PTV/r+DSV+RBV had
an alkaline phosphatase concentration >1.5 x ULN
(585-633 U/L) at baseline, treatment weeks 4 and 8,
and posttreatment week 4. One patient who received
OBV/PTV/r+RBV had a total bilirubin concentra-
tion 22 x ULN (2.7-3.4 mg/dL) at treatment weeks
2,4, 8, and 12 that was mainly driven by the elevation
of indirect bilirubin (2.5-3.2 mg/dL).

PHARMACOKINETICS

Of the 12 patients enrolled in part 1 of the study,
75% were female patients, 58% were White, and 58%
had GT1a infection. The median age was 15.5 years
(range, 12-17). Per protocol, all patients in part 1 were
treatment naive and none had cirrhosis (Supporting
Table S1). The pharmacokinetic parameters of OBV,
PTYV, ritonavir, and DSV are shown in Table 4. The
exposures for OBV, PTYV, ritonavir, and DSV in the

present study were generally comparable to exposures
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observed in previous phase 3 studies of adults who
received similar formulations of these drugs (Table 4).

Discussion

Hepatitis C virus infection acquired during child-
hood or adolescence is usually mild and typically
follows a slower disease progression course than in
patients who acquire infection during adulthood.®
However, if left untreated, chronic HCV infection
can predispose pediatric patients to liver-related
complications, including cirrhosis and advanced liver
disease.*1? Therefore, curative treatment of HCV
infection should be considered for children and adoles-
cents to mitigate the risk of liver disease progression,
reduce the rates of transmission, and lessen the social
stigma that can be associated with HCV infection.

Until recently, the standard of care for chronic
HCV infection in pediatric patients was pegylated
IFN in combination with RBV (GT2 and GT3,
24-week treatment; HCV GT1 and GT4, 48-week
treatment)."? In children infected with GT2 and
GT3, the SVR rate was approximately 90%; with
GT1 and GT4, the SVR rate was approximately
48%.1%%%) Treatment is associated with a high inci-
dence of undesirable AEs, such as anemia, neutrope-
nia, leukopenia, and depression.!?

The European Medicines Agency and the FDA
have approved the use of sofosbuvir with RBV' for
adolescents with chronic GT2 or GT3 infection and
the fixed-dose combination of sofosbuvir plus ledip-
asvir for adolescents with chronic GT1, GT4, GT5,
or GT6 infection.*'3 In clinical trials,(26’27) adult
tormulations of both sofosbuvir-based regimens had
plasma exposures in adolescent patients that were
comparable to those in adults, with no severe AEs
or laboratory abnormalities. In adolescents with GT1
infection and treated for 12 weeks with sofosbuvir plus
ledipasvir, the SVR12 rate was 98%.%% In adolescents
infected with GT2 or GT3 and treated for 12 or 24
weeks with sofosbuvir with RBV, respective SVR12
rates were 100% and 97%.%” Although the combi-
nation of sofosbuvir plus the NS5A inhibitor daclat-
asvir is not currently approved for treating pediatric
patients, a 12-week regimen achieved a SVR12 rate of
97% adolescents (12-17 years) infected with GT4 29
The safety and efficacy of more recently developed

DAAs are currently being evaluated in clinical studies
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TABLE 4. PRELIMINARY PHARMACOKINETIC PARAMETERS FROM ADOLESCENTS IN ZIRCON PART 1
VERSUS HISTORICAL DATA FROM STUDIES INADULTS

Adolescents (N = 12)*

Adults (Historical, N = 10 to 22 per Study)"
Range of Geometric Means Across Studies (Range of CV% Across

Geometric Mean (CV%) Studies)
1 t

Cmux AUC Ctrough Cmax AUC C1rough
Drug ng/mL ng-hour/mL ng/mL ng/mL ng-hour/mL ng/mL
Ombitasvir 75.4 (31) 918 (23) 19.0 (18) 95.0-114 (31-45) 1,350-1,570 (31-41) 23.7-30.2 (47-54)
Paritaprevir 738 (70) 4,880 (52) 19.4 (64) 535-1,350 (89-124) 4,760-14,100 (98-129) 12.6-57.6 (86-237)
Ritonavir 1,020 (38) 7,700 (31) 27.3 (60) 894-1,260 (32-53) 8,540-13,400 (21-56) 31.3-52.4 (44-225)
Dasabuvir 646 (49) 4,460 (45) 158 (43) 666-752 (44-48) 4,800-5,220 (37-54) 119-168 (53-104)

*N =11 for AUC and Ctmugh of ombitasvir, paritaprevir, and ritonavir.

TRange of geometric means from three studies in adults infected
data on file).

with HCV who had intensive pharmacokinetic data® (and AbbVie

:‘:AUCO»2 4hour fOT Ombitasvir, paritaprevir, and ritonavir; AUC ,, for dasabuvir.

Abbreviation: CV, coefficient of variation.

for children and adolescent patients (NCT03067129
and NCT03022981).

In part 1 of ZIRCON, intensive pharmacokinetic
analyses following administration of the adult formula-
tion of OBV/PTV/r+DSV+RBV to adolescents infected
with HCV GT1 at the approved adult doses indicated
that drug exposures were generally comparable to those
observed in adult patients. In some cases, drug exposures
were lower than the adult geometric mean ranges; how-
ever, this clearly did not impact overall efficacy. These
findings suggest that dose adjustment of the adult regi-
men is not required in the adolescent population.

Treatment with OBV/PTV/r+DSV+RBV  in
patients infected with GT1 or GT4 in parts 1 and 2
was well tolerated, and no new safety signals were iden-
tified. This safety profile is consistent with that reported
in previous studies in adult patients treated with these
drug regimens,"*%¥ suggesting that the adult regimen
is suitable for treating adolescents without the need for
additional clinical monitoring or dose adjustment.

Most importantly, 100% of 38 adolescent patients
(12-17 years) with HCV GT1 or GT4 infection
enrolled in ZIRCON achieved SVR12 following
treatment with OBV/PTV/r+DSV and +RBV for
12 or 24 weeks. Furthermore, patient characteristics
traditionally associated with a reduced response rate
to HCV treatment, such as cirrhosis, nonresponse to
prior IFN-based therapies, and unfavorable interleu-
kin 28B (IL28B) genotype, had no impact on viro-
logic response rates. There were no posttreatment
virologic relapses.

The results from the ZIRCON study further sup-
port the body of evidence demonstrating that adult
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formulations of existing DAA therapies are well toler-
ated and highly efficacious in adolescent patients. As
guidance on HCV treatment recommendations con-
tinues to be updated, the availability of an increasing
number of effective DA As for adolescent patients will
help practitioners to select the optimal treatment reg-
imen for this underserved population.

The safety and efficacy of OBV/PTV/rxDS-
V+RBV in younger age groups are not yet known.
However, ZIRCON is an ongoing study, and enroll-
ment of pediatric patients 3-11 years of age has been
completed.

In conclusion, treatment with the all-oral IFN-free
adult formulation of OBV/PTV/r+DSV+RBV for 12
or 24 weeks was well tolerated and highly efficacious
in adolescent patients 12-17 years of age who are

infected with HCV GT1 or GT4.
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