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BaCKgRoUND aND aIMS: Glecaprevir/pibrentasvir 
(GLE/PIB) has shown high efficacy and safety in chronic 
HCV- infected adults and adolescents; data in children were 
limited. DORA part 2 is a phase 2/3, nonrandomized, open- 
label study evaluating the pharmacokinetics, efficacy, and safety 
of a pediatric formulation of GLE and PIB in children ages 
3 to < 12 years.

appRoaCH aND ReSUltS: Children with chronic HCV 
infection, genotype 1- 6, with or without compensated cirrho-
sis, were divided into three cohorts by age— cohort 2 (9 to < 
12 years), cohort 3 (6 to < 9 years), and cohort 4 (3 to < 6 
years)— and given weight- based doses of GLE and PIB for 8, 
12, or 16 weeks. Primary endpoints were sustained virologic 
response at posttreatment week 12 (SVR12) and steady- state 
exposure; secondary endpoints were rates of persistent viremia, 
relapse, and reinfection. Safety and laboratory abnormali-
ties were assessed. Final pediatric dosages determined to be 
efficacious were 250 mg GLE + 100 mg PIB (in children 
weighing ≥ 30 to < 45 kg), 200 mg GLE + 80 mg PIB (≥ 
20 to < 30 kg), and 150 mg GLE + 60 mg PIB (12 to < 
20 kg). Of 80 participants enrolled and dosed, 96% (77/80) 
achieved SVR12. One participant, on the initial dose ratio, 
relapsed by posttreatment week 4; no participants had viro-
logic failures on the final dose ratio of GLE 50 mg/PIB 20 
mg. Two nonresponders prematurely discontinued the study. 

Most adverse events (AEs) were mild; no drug- related serious 
AEs occurred. Pharmacokinetic exposures were comparable to 
those of adults.

CoNClUSIoNS: A pediatric formulation of GLE/PIB was 
highly efficacious and well tolerated in chronic HCV- infected 
children 3 to < 12 years old. (Hepatology 2021;74:19-27).

Globally, 71 million people are infected with 
HCV; of those, approximately 13.2 mil-
lion are children between 1 and 15 years of 

age.(1,2) Vertical transmission is the primary route of 
viral acquisition in pediatrics.(2) While 20% of chil-
dren infected this way may clear HCV infection 
spontaneously in the first few years of life, 80% will 
go on to develop long- term infection. HCV infec-
tion acquired during infancy or childhood can lead to 
chronic hepatitis and cirrhosis; HCC has also been 
reported in children.(2- 4) Guidance from the European 
Society of Pediatric Gastroenterology, Hepatology, and 
Nutrition; the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition; and the 
American Association for the Study of Liver Diseases 
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(AASLD) recommends that all children and adoles-
cents aged ≥ 3 years with HCV infection will benefit 
from treatment with an approved direct- acting antivi-
ral (DAA) regimen, regardless of disease severity.(2,5,6) 
The goals of HCV treatment in pediatric patients are 
cure of infection and prevention of progression of liver 
disease.(2,6)

DAA therapy has demonstrated high sustained 
virologic response at posttreatment week 12 (SVR12) 
in adolescents (12 to < 18 years of age); however, 
options in children remain limited. While combina-
tions of ledipasvir/sofosbuvir (LDV/SOF) and SOF + 

ribavirin (RBV) have been approved in adolescents 
and children ≥ 3 years of age, neither combination is 
pangenotypic.(6- 12) Currently, SOF/velpatasvir is the 
only pangenotypic, RBV- free, DAA regimen approved 
for HCV- infected children ages 6 and older; pange-
notypic options in children ≥ 3 years of age remain an 
unmet need.(13,14)

A combination of glecaprevir (GLE) 100 mg and 
pibrentasvir (PIB) 40 mg, coformulated as GLE/
PIB into a fixed- dose tablet, has been approved in 
adults and adolescents > 12 years (or ≥ 45 kg) as a 
pangenotypic treatment option for chronic HCV 

 © 2021 AbbVie Inc. Hepatology published by Wiley Periodicals LLC on behalf of American Association for the Study of Liver Diseases. 
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and 

distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modif ications or adaptations are made.
View this article online at wileyonlinelibrary.com.
DOI 10.1002/hep.31841

Potential conflict of interest: Dr. Lon is employed by and owns stock in AbbVie. Dr. Marcinak is employed by and owns stock in AbbVie. 
Dr. Mizuochi was an investigator in an AbbVie- sponsored clinical study. Dr. Narkewicz consults for Vertex and received grants from AbbVie and 
Gilead. Dr. Rhee is employed by and owns stock in AbbVie. Dr. Sabharwal was an investigator in an AbbVie- sponsored clinical study. Dr. Sokol is 
the founder and chairman of the board of directors and member of the executive committee for Promethera. Dr. Topp is employed by and owns stock 
in AbbVie. Dr. Tripathi is employed by and owns stock in AbbVie. Dr. Wen consults for and received grants from Gilead. She received grants from 
AbbVie and Alexion. Dr. Del Valle- Segarra was an investigator in an AbbVie- sponsored clinical study. Dr. Feiterna- Sperling was an investigator 
in AbbVie- sponsored and Gilead- sponsored clinical studies. Dr. Gilmour was an investigator in an AbbVie- sponsored clinical study. Dr. Gonzalez- 
Peralta advises and received grants from Gilead. He advises Alexion and Albireo. He received grants from AbbVie and Merck. Dr. Hierro was an 
investigator in an AbbVie- sponsored clinical study. Dr. Jonas consults for and received grants from Gilead. She receives grants from AbbVie, Echosens, 
Merck, and Roche. She received grants from AbbVie. Dr. Kelly received grants from AbbVie and Gilead. She consults for, advises and received grants 
from Roche. Dr. Leung advises and received grants from Gilead. He advises Merck and received grants from Mirum and AbbVie. Dr. Ling received 
grants from Gilead and AbbVie. Dr. Lobritto advises Gilead and Kadmon. He received grants from AbbVie.

aRtICle INFoRMatIoN:
From the 1 Division of Gastroenterology, Hepatology, and Nutrition,  Boston Children’s Hospital, Boston, MA; 2 Department of 
Pediatrics,  Harvard Medical School, Boston, MA; 3 AbbVie Inc., North Chicago, IL; 4 The Liver Unit,  Birmingham Women’s & 
Children’s Hospital and University of Birmingham, Birmingham, United Kingdom; 5 San Jorge Children’s Hospital, San Juan, Puerto 
Rico; 6 Department of Pediatric Pulmonology, Immunology, and Intensive Care Medicine,  Charité– Universitätsmedizin Berlin, Berlin, 
Germany; 7 Stollery Children’s Hospital and University of Alberta, Edmonton, AB, Canada; 8 AdventHealth for Children,  AdventHealth 
Transplant Institute, Orlando, FL; 9 Hospital Universitario La Paz, Madrid, Spain; 10 Division of Gastroenterology, Hepatology, 
and Nutrition,  Texas Children’s Hospital, Houston, TX; 11 Department of Pediatrics,  Baylor College of Medicine, Houston, TX; 
12 Division of Gastroenterology, Hepatology, and Nutrition,  The Hospital for Sick Children, Toronto, ON, Canada; 13 Department 
of Paediatrics,  University of Toronto, Toronto, ON, Canada; 14 Pediatric Research and Clinical Center for Infectious Diseases and 
North- Western State Medical University named after I.I. Mechnikov,  Russian Federation, St. Petersburg, Russia; 15 Morgan Stanley 
Children’s Hospital of New York,  Columbia University Irving Medical Center, New York, NY; 16 Department of Pediatrics and Child 
Health,  Kurume University School of Medicine, Kurume, Japan; 17 Digestive Health Institute,  Children’s Hospital Colorado,  Section 
of Pediatric Gastroenterology,  Hepatology, and Nutrition,  Department of Pediatrics University of Colorado School of Medicine, 
Aurora, CO; 18 Division of Pediatric Infectious Diseases,  Department of Pediatrics,  Boston University Medical Center, Boston, MA; 
19 The Children’s Hospital Philadelphia and University of Pennsylvania, Philadelphia, PA; 20 Division of Pediatric Gastroenterology and 
Hepatology,  Université Catholique de Louvain,  Cliniques Universitaires Saint Luc, Brussels, Belgium.

aDDReSS CoRReSpoNDeNCe aND RepRINt ReQUeStS to:
Maureen M. Jonas, M.D.  
Center for Childhood Liver Disease, Boston Children’s Hospital  
300 Longwood Avenue  

Boston, MA 02115  
E- mail: Maureen.jonas@childrens.harvard.edu  
Tel.: +1- 617- 355- 5837 

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Maureen.jonas@childrens.harvard.edu


Hepatology, Vol. 74, No. 1, 2021 JONAS ET AL.

21

infection.(15,16) Efficacy of GLE/PIB has been 
demonstrated in treatment- naive adult patients with 
chronic HCV infection with SVR12 rates of 96%- 
99.7%; it is approved for durations as short as 8 weeks 
in all major genotypes (GTs) in treatment- naive 
patients both with and without cirrhosis and in GT1- 
infected, GT2- infected, and GT4- 6- infected patients 
without cirrhosis who are treatment- experienced 
with pegylated interferon (pegIFN), RBV, and/or 
SOF.(15- 20) Part 1 of the DORA study evaluated the 
efficacy and safety of the coformulated GLE/PIB tab-
let in adolescents between the ages of 12 and < 18 
years for 8, 12, or 16 weeks depending on treatment 
experience and geographic location.(21) Of 47 chronic 
HCV GT1- 4- infected adolescents receiving GLE/
PIB, 100% achieved SVR12 with a safety and toler-
ability profile comparable to that of adults. Part 2 of 
the DORA study aimed to study the pharmacokinet-
ics (PK), efficacy, and safety of a pediatric formulation 
of GLE/PIB in chronic HCV- infected children with 
GT1- 6, using the same treatment durations used in 
adults and adolescents.

Methods
DORA (NCT03067129) is a phase 2/3, nonran-

domized, open- label, multinational study; part 2 of 
the study evaluated children 3 to < 12 years of age 
(cohorts 2- 4), who were given a pediatric formula-
tion of GLE/PIB from May 2, 2018, to May 28, 
2020. The trial protocol was approved by the inde-
pendent ethics committee or institutional review 
board for each trial center. The trial was conducted 
in accordance with the good clinical practice guide-
lines and the ethical principles of the Declaration 
of Helsinki; all parents/guardians provided written 
informed consent, and study participants provided 
assent where required.

Participants were eligible to enroll if they were 3 to < 
12 years old at the time of enrollment and had chronic 
HCV GT1- 6 infection. Participants could be without 
cirrhosis or with compensated cirrhosis, treatment- 
naive, or treatment- experienced with an IFN- based 
regimen (± RBV) or SOF with RBV (± pegIFN) 
and with or without HIV- 1 coinfection. Participants 
were required to have an HCV RNA ≥ 1,000 IU/mL 
at the time of screening; fibrosis was determined by 
biopsy, FibroScan, or FibroTest. Participants without 

a history of cirrhosis who had not had a liver biopsy 
within 24 months or a FibroScan within 6 months 
prior to screening underwent a FibroTest to deter-
mine the presence or absence of cirrhosis. Study par-
ticipants were excluded if they were coinfected with 
HBV, had decompensated cirrhosis (Child- Pugh B/C 
or a Child- Pugh Score ≥ 7), or had HCC. Participants 
were divided into three age cohorts: 9 to < 12 years 
(cohort 2), 6 to < 9 years (cohort 3), and 3 to < 6 years 
(cohort 4) (Fig. 1). Study participants were dosed by 
weight within the age cohorts. In each cohort, partic-
ipants were first enrolled in parallel into an intense 
pharmacokinetics (IPK) portion to characterize 
the PK and safety in each age group, followed by a 
non- IPK safety/efficacy portion. Study participants 
enrolled in the IPK portion had to be HIV- negative, 
be treatment- naive, and have an identified HCV GT. 
Participants were treated with a pediatric formulation 
of GLE/PIB, comprised of small film- coated granules 
of GLE and PIB, for 8 or 12 weeks depending on 
the presence of cirrhosis and geographical location, as 
prescribed durations for adults and adolescents vary 
by region. For the IPK arm, the initial dose of GLE/
PIB was administered to a subset of participants, 
based on the child’s weight and age at screening. IPK 
participants underwent an intensive PK sampling 
scheme at week 2 with blood samples taken at hours 
0, 2, 4, 6, and 12 postdose. After the initial subset 
of participants completed the IPK visit, PK samples 
were analyzed to determine if any dose adjustments 
were needed. The IPK results from the initial subset 
of participants were evaluated to determine if thera-
peutic efficacious exposures were attained, compara-
ble to those of adults. Enrollment into the non- IPK 
safety and efficacy portions began when the dosing 
recommendations per age group based on the PK and 
clinical data from the IPK analysis were ascertained. 
Children in the non- IPK efficacy/safety arm of the 
study were administered GLE/PIB for 8, 12, or 16 
weeks based on HCV GT, cirrhosis status, prior treat-
ment experience, and geographical location. The non- 
IPK portion of the study received a formulation of 
GLE/PIB identical to the IPK portion; however, the 
granules were packaged in unit dose sachets for daily 
oral administration. All participants and their care-
givers received a study drug dosing card containing 
dosing instructions for administration of GLE/PIB; 
the dosing instructions given to participants and their 
caregivers specified the pediatric formulation was to 
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be administered by mixing the granules with a small 
amount (1- 2 teaspoons) of a soft food vehicle, such as 
hazelnut spread, Greek yogurt, or peanut butter.

The primary PK endpoint was the steady- state 
AUC for the plasma concentration– time curve values 
at 0 and 24 hours for GLE and PIB.

Demographics, efficacy, and safety analyses were 
performed on the intention- to- treat (ITT) popula-
tion, which included all enrolled participants who 
received at least one dose of the study drug. The pri-
mary efficacy endpoint was the percentage of partici-
pants with SVR12 (HCV RNA < 15 IU/mL). Plasma 
HCV RNA levels were collected using the COBAS 
AmpliPrep/COBAS TaqMan HCV Quantitative Test 
v2.0 (Roche Diagnostics); HCV RNA samples were 
collected at screening; day 1; weeks 2, 4, 8, and 12 
(for those on 12 and 16 weeks of GLE/PIB therapy); 
and at the time of treatment completion or if a par-
ticipant prematurely discontinued therapy. The effi-
cacy endpoint was calculated with a two- sided 95% 
CI using the normal approximation to the binomial 
distribution. If the number of participants who failed 
to achieve SVR12 was < 5, Wilson’s score method was 
used to determine the CI instead.

The secondary endpoints were maximum con-
centration, apparent clearance of GLE and PIB, the 
percentage of participants with persistent viremia 

(defined as two consecutive HCV RNA measure-
ments of > 1 log10 IU/mL above nadir at any time 
during treatment or confirmed HCV RNA ≥ 100 IU/
mL after HCV RNA < 15 IU/mL), posttreatment 
HCV relapse, and HCV reinfection rates. To assess 
palatability and tolerability, parents completed a pal-
atability questionnaire to provide feedback on the 
perception of the GLE/PIB granule dosage form. 
The palatability questionnaire included five questions 
related to the administration and ingestion of the 
GLE/PIB formulation.

Safety and tolerability were evaluated by moni-
toring adverse events (AEs), postbaseline laboratory 
values, physical examination findings, vital signs, 
growth, and development. AEs were tabulated using 
the Medical Dictionary for Regulatory Activities sys-
tem organ class and preferred term overall and by age 
group. Laboratory samples were collected at baseline; 
at treatment weeks 2, 4, 8, 12, and 16; and at post-
treatment week (PTW) 4- 144. Trial investigators 
assessed the severity and relationship to treatment. 
Laboratory values that worsened from baseline during 
treatment were graded using the National Cancer 
Institute Common Terminology Criteria for Adverse 
Events, v4.0.

Baseline polymorphisms were determined based 
on the availability of samples. For all participants who 

FIg. 1. Study schematic depicting cohorts 2- 4 in part 2 of the DORA study, broken down by the PK and efficacy/safety analyses portions 
for each cohort. In the posttreatment period, participants administered at least one dose of the study drug will be monitored for safety, 
viral response, emergence and/or persistence of resistance- associated viral substitutions, growth, and development. *Enrolled and dosed. 
Abbreviation: PD, pharmacodynamic.
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experienced virologic failure and had an HCV RNA ≥ 
1,000 IU/mL, postbaseline substitutions relative to the 
baseline sequence and to the appropriate prototypic ref-
erence sequence were tabulated and summarized.

Results
Eighty- one HCV- infected children, ages 3 to < 

12 years, were enrolled; 80 children were dosed and 
divided into three cohorts based on age; one partic-
ipant in cohort 4 was enrolled but not dosed. The 
majority of participants were treatment- naive (78/80, 
98%) and infected with HCV GT1 (58/80, 73%) 
(Table 1); the 2 treatment- experienced study partici-
pants had been treated with pegIFN and RBV. Eleven 
participants had FibroScan scores prior to study day 
1, and 77 participants had baseline FibroTest scores; 
although allowed by inclusion criteria, none of the 
enrolled study participants had cirrhosis. Seventy- 
eight participants received DAA therapy for 8 weeks. 
One GT3- infected participant in Japan received ther-
apy for 12 weeks, and 1 GT3, treatment- experienced 
participant received therapy for 16 weeks, both in 
accordance with the local adult prescribing label dura-
tion. One participant who was coinfected with HIV 
received 8 weeks of treatment.

Following the IPK analysis from the first 17 
enrolled participants who received the initial GLE/
PIB dose ratio of 40/15 mg, the dose was adjusted to 
the final GLE/PIB dose ratio of 50/20 mg. The final 
doses of GLE 250 mg + PIB 100 mg (in children 
weighing ≥ 30 to < 45 kg), GLE 200 mg + PIB 80 
mg (in children weighing ≥ 20 to < 30 kg), or GLE 
150 mg + PIB 60 mg (in children weighing 12 to < 20 
kg) were used in the remaining IPK participants and 
in the non- IPK group. The geometric mean steady- 
state exposures of the final doses of GLE and PIB 
were 4,600 ng · hour/mL and 1,720 ng · hour/mL, 
respectively, for participants weighing ≥ 30 to < 45 kg; 
6,020 ng · hour/mL and 1,700 ng · hour/mL, respec-
tively, for participants weighing ≥ 20 to < 30 kg; and 
6,340 ng · hour/mL and 1,410 ng · hour/mL, respec-
tively, for participants weighing 12 to < 20 kg, com-
pared to 4,800 ng · hour/mL and 1,430 ng · hour/
mL, respectively, for adults (Table 2). Figure 2 shows 
the distribution of AUC in adults and adolescents 
(who received the adult GLE/PIB formulation at the 
300/120 mg dose), as well as in children across the 

three cohorts who received the pediatric formulation 
of GLE/PIB at the final doses.

The overall SVR12 rate was 96% (77/80; 95% CI, 
90%- 99%); the SVR12 rates were 93% (27/29; 95% 
CI, 78%- 98%) for cohort 2 (9 to <12 years old), 100% 
(27/27; 95% CI, 88%- 100%) for cohort 3 (6 to < 9 
years old), and 96% (23/24; 95% CI, 80%- 99%) for 
cohort 4 (3 to < 6 years old) (Fig. 3).

No participants experienced virologic failure on 
the final GLE/PIB dose ratio of 50/20 mg, and no 
new HCV infections or reinfections were reported. 
One 9- year- old treatment- naive participant with 
HCV GT3b infection who received the initial dose 
ratio of GLE/PIB 40/15 mg for 8 weeks relapsed by 
PTW4. This child had no baseline polymorphism 
or treatment- emergent substitutions in nonstructural 
protein 3 (NS3) but had K30R and V31M in NS5A at 
baseline and treatment- emergent substitution Y93H 
in NS5A. There were two premature discontinuations. 
One 3- year- old child refused to swallow the GLE/
PIB granule formulation; the participant was partially 
dosed on day 1 without subsequent doses and thus 
included in the ITT population analysis. Another 
11- year- old participant discontinued treatment by day 
4 due to a drug- related rash.

AEs occurred in 71% of children, with 29% being 
deemed reasonably related to GLE/PIB by the study 
investigators (Table 3). The most common AEs (occur-
ring in ≥ 10% of participants) were headache (14%), vom-
iting (14%), and diarrhea (10%). One child experienced 
a nonserious, grade 3 drug- related AE of erythematous 
rash and discontinued GLE/PIB by day 4; and another 
child experienced an unrelated AE of respiratory tract 
infection, which led to a brief interruption of GLE/PIB. 
This participant resumed GLE/PIB to completion and 
achieved SVR12. No participants experienced clinically 
significant laboratory abnormalities, and there were no 
cases of liver- related toxicities. No treatment- emergent 
serious AEs were reported. One serious AE of osteomy-
elitis (considered unrelated to GLE/PIB) was reported 
in the posttreatment period on day 171.

Seventy- seven study participants or their caregivers 
completed the palatability questionnaire at week 2, 68 
participants or their caregivers completed the question-
naire at week 8, and 78 participants or their caregivers 
completed the questionnaire at the final treatment visit. 
At the final treatment visit, 32% of participants/caregiv-
ers rated the formulation/dosing very convenient, and 
an additional 40% of participants/caregivers rated the 
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formulation/dosing as convenient; 82% of participants 
disliked the taste of the medicine, and 53% reported 
disliking the texture. Most study participants/caregivers 
reported taking the dose within 5 minutes or less (85%).

Discussion
Several DAA regimens are licensed to treat adults 

with chronic HCV infection, but therapeutic options 

taBle 1. Baseline Demographics and Clinical Characteristics

Baseline Characteristic
Cohort 2: 9 to < 12 years 

old, N = 29, n (%)
Cohort 3: 6 to < 9 years 

old, N = 27, n (%)
Cohort 4: 3 to < 6 years 

old, N = 24, n (%)
Cohorts 2- 4: 3 to < 12 

years old, N = 80, n (%)

Sex

Female 15 (52) 17 (63) 12 (50) 44 (55)

Male 14 (48) 10 (37) 12 (50) 36 (45)

Race

White 21 (72) 18 (67) 16 (67) 55 (69)

Black 1 (3) 1 (4) 1 (4) 3 (4)

Asian 5 (17) 5 (19) 4 (17) 14 (18)

Multiple 1 (3) 3 (11) 1 (4) 5 (6)

HCV GT*

1a/1b subtype 11 (38)/8 (28) 12 (44)/10 (37) 14 (58)/3 (13) 37 (46)/21 (26)

2 2 (7) 0 0 2 (3)

3 8 (28) 3 (11) 7 (29) 18 (23)

4 0 2 (7) 0 2 (3)

Age (years) (median, range) 10 (9- 11) 7 (6- 9) 4 (3- 5) 7 (3- 11)

Weight (kg) (median, range) 37 (29- 44) 23 (20- 34) 16 (13- 21) 25 (13- 44)

Prior HCV treatment history

Naive 27 (93) 27 (100) 24 (100) 78 (98)

Experienced† 2 (7) 0 0 2 (3)

HCV RNA (log10 IU/mL)§ 
(median, range)

6.2 (4.8- 7.2) 5.9 (4.5- 7.2) 5.8 (3.4- 6.9) 6.0 (3.4- 7.2)

Baseline HCV RNA level 
(IU/ mL)

< 1,000,000 10 (35) 15 (56) 14 (58) 39 (49)

≥ 1,000,000 and 
< 2,000,000

8 (28) 4 (15) 1 (4) 13 (16)

≥ 2,000,000 11 (38) 8 (30) 9 (38) 28 (35)

Baseline fibrosis stageǂ

F0- F1 28 (97) 26 (96) 24 (100) 78 (98)

F2 1 (3) 1 (4) 0 2 (3)

HCV/HIV- coinfected

Yes 0 1 (4) 0 1 (1)

No 29 (100) 26 (96) 24 (100) 79 (99)

Baseline polymorphisms n/Nǁ

NS3 only 0 0 0 0

NS5A only 4/29 (14) 10/27 (37) 4/23 (17) 18/79 (23)

NS3 + NS5A 0 0 0 0

None 25/29 (86) 17/27 (63) 19/23 (83) 61/79 (77)

Data are presented as n (%) or median (range).
*No participants with HCV GT5 or GT6 were enrolled, although they were eligible per protocol.
†Both treatment- experienced participants had received pegIFN and RBV.
ǂFibrosis was determined by a liver biopsy, FibroScan, or FibroTest.
§HCV RNA quantified by Roche COBAS Ampliprep/COBAS TaqMan HCV Quantitative Test, version 2.0.
ǁBaseline polymorphisms detected by next- generation sequencing using 15% detection threshold at the following amino acid positions: 
NS3, 155, 156, 168; NS5A, 24, 28, 30, 31, 58, 92, 93. n represents the number of participants with baseline polymorphisms in the respective 
target(s), and N represents the number of participants with available sequences in both targets.
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for children are limited. IFN and RBV- based therapies 
are less effective and more toxic than DAA regimens, 
and few studies have evaluated DAA therapy in children 
< 12 years old.(6) In one study, HCV- infected children 
ages 6- 11 years who received 12 weeks of SOF/LDV 
achieved an SVR12 of 99% (91/92); in another study, 
children 3 to ≤ 6 years of age who received 12 weeks of 
SOF/LDV achieved an SVR12 of 97% (33/34).(11,12)

GLE/PIB treatment was associated with SVR12 of 
100% in part 1 of the DORA study evaluating 48 ado-
lescents, 47 of whom received the adult formulation; 
the other participant was not dosed.(21) Subsequently, 

the AASLD guidance included the recommendation 
for a fixed- dose regimen of GLE/PIB 300/120 mg 
for 8- 16 weeks in HCV- infected GT1- 6 adolescents, 
aged ≥ 12 years or weighing ≥ 45 kg.(6) For children 
≥ 3 years of age with HCV GT 1, 4, 5, or 6, weight- 
based LDV/SOF is recommended for 12 weeks.

In part 2 of the DORA study, 80 pediatric study 
participants, 3 to < 12 years of age, received a pediatric 
formulation of GLE/PIB, based on age and weight; the 
majority (98%) were treated for 8 weeks. Seventy- seven 
participants achieved SVR12 (96%). Of the 3 who did 
not achieve SVR12, 1 HCV GT3b- infected participant 

taBle 2. Steady- State population pK of gle and pIB Following the Final Dosing Regimen

Age Cohort and Body 
Weight (kg)* GLE Dose (mg)

Geometric Mean (P5, P95)

PIB Dose (mg)

Geometric Mean (P5, P95)

GLE AUC24ss (ng · hour/mL) PIB AUC24ss (ng · hour/mL)

Cohort 2, 250 4,600 100 1,720

≥ 30 to < 45 kg (644, 34,200) (675, 3,930)

Cohort 3, 200 6,020 80 1,700

≥ 20 to < 30 kg (831, 41,300) (700, 3,640)

Cohort 4, 150 6,340 60 1,410

12 to < 20 kg (924, 43,300) (549, 3,130)

*Geometric mean is based on weight as there were some children who fell outside the weight bands for their age cohort.
Abbreviations: AUC24ss, area under the plasma concentration- time curve from time 0 to 24 hours at steady- state; P5, 5th percentile of 
data; P95, 95th percentile of data.

FIg. 2. Distribution of AUC of GLE and PIB (at week 2) in adults and adolescents following the adult formulation of GLE/PIB at 
300/120 mg dose and in children following the pediatric formulation of GLE/PIB at final determined doses. Dashed lines show the 
target GLE AUC range of (2400- 9600) ng • hour/mL and the target PIB AUC range of (715- 2860) ng • hour/mL, which are ± 2- fold 
of geometric mean exposures in adults.
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relapsed by PTW4, 1 discontinued GLE/PIB due to 
an AE of a rash, and 1 was enrolled but received only 
one dose of GLE/PIB. As only 1 child relapsed on the 

initial dose ratio, negative baseline predictors/trends 
such as demographics, baseline HCV RNA level, gen-
otype, or presence of baseline polymorphisms were 
not identified. AEs were mostly mild in severity and 
similar to the safety profile established in adults and 
adolescents; no treatment- emergent serious AEs and 
no liver- related toxicities were reported. The taste of 
GLE/PIB was disliked by 82% of participants at the 
final treatment visit; in comparative HCV medication 
therapies for children, 5 participants reported dislik-
ing the taste of LDV/SOF; however, only 17 children 
in that study were assessed for palatability.(11) Despite 
disliking the taste or texture of GLE/PIB, most partic-
ipants were able to take the medication in 5 minutes or 
less, including in the younger 3 to < 6 year age cohort, 
and high SVR12 rates were similar to those seen in 
adults and adolescents treated with GLE/PIB.

The noncompartmental PK analysis was based on 38 
participants with IPK samples, who received the final 
GLE/PIB daily dose ratio of 50/20 mg. Overall, the 
distribution of the AUC of GLE and PIB in HCV- 
infected children at each 12 to < 20 kg, ≥ 20 to < 30 kg, 
and ≥ 30 to < 45 kg weight group, as well as adolescents, 
was within the efficacious and safe exposure ranges of 
those in HCV- infected adults without cirrhosis.

Although participation allowed for enrollment, 
there were no GT5- infected or GT6- infected children 
enrolled and a small number of children with GT2 
and GT4. The study recruited participants from North 
America, Japan, and Europe; and given the prevalence 
of GT and region, the lower number of participants of 
GT2 and GT4 is understandable. Given PK exposure 
profiles similar to adults and adolescents, it may stand 
to reason that data may be extrapolated from these 
populations to children with similar GTs.

A weight- based pediatric formulation of GLE/
PIB in HCV- infected children, 3 to < 12 years old, 
had a PK, efficacy, and safety profile similar to that 
observed in adults and adolescents.(21) The PK results, 
combined with the efficacy and safety profile, support 
the use of using the weight- based pediatric GLE/PIB 
dose ratio of 50/20 mg in HCV- infected children 
aged 3 to < 12 years of age.

Overall, the data from DORA part 2 demonstrate 
that GLE/PIB is a highly efficacious and safe pange-
notypic treatment option for young children with 
chronic HCV infection. The pediatric formulation 
was well tolerated and provides a short, 8- week treat-
ment option for children with HCV.

FIg. 3. SVR12 rates by age cohort and overall group following 
treatment with the weight- based GLE/PIB pediatric formulation 
in the ITT population. Error bars represent 95% CIs, which 
were calculated using the Wilson score method. *One participant 
with premature discontinuation due to drug- related rash and 
one participant relapsed by PTW4. †One participant refused to 
swallow granule formulation and prematurely discontinued study 
after being partially dosed on Day 1; the participant did not receive 
subsequent doses.

taBle 3. aes and laboratory abnormalities

Characteristic
Overall Cohort 2- 4, 

N = 80, n (%)

Any AE 57 (71)

Any AE with reasonable possibility of being related 
to GLE/PIB

23 (29)

Treatment- emergent serious AE 0

AE leading to drug discontinuation 1 (1)

AEs in ≥ 10% of all participants

Vomiting 11 (14)

Headache 11 (14)

Diarrhea 8 (10)

Laboratory abnormalities

ALT, grade ≥ 3 (> 5 × ULN) 0

AST, grade ≥ 3 (> 5 × ULN) 0

Total bilirubin, grade ≥ 3 (> 3 × ULN) 0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate ami-
notransferase; ULN, upper limit of normal.
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