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Mario  Peribañez-Gonzaleza,∗, Hugo  Cheinquerb, Lino  Rodriguesc, Maria  Patelli  Limad,
Mário  Reis  Álvares-da-Silvae,  José  Madrugaf, Edison  Roberto  Pariseg,
Mário  Guimarães  Pessoah, Juvencio  Furtadoi, Marcia  Villanova j, Adalgisa  Ferreirak,
Felipe  Mazzoleni l, Ecio  Nascimentom,  Giovanni  Faria  Silvan, Linda  Fredrickc,
Preethi  Krishnanc,  Margaret  Burroughsc,  Tania  Reutero

a Hospital Dia, Av Dr Arnaldo, 165, Segundo andar, São Paulo, Brazil
b Ramiro Barcelos 2350, CPC Sala, 21216, Porto Alegre, Brazil
c AbbVie Inc., North Chicago, IL, USA
d Instituto de Infectologia Campinas, Rua Dr. Quirino, 524, Sala 72, Centro, Campinas, Brazil
e Hospital de Clinicas de Porto Alegre, GI/Liver Division, School of Medicine, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil
f Rua Santa Cruz, 81, Vila Mariana, São Paulo, Brazil
g Rua Diogo de Faria, 816 - Vila Clementino, São Paulo, Brazil
h Division of Gastroenterology and Hepatology University of São Paulo School of Medicine, Avenida Enéas de Carvalho Aguiar, 255 - Bloco B - 4

o
andar, São

Paulo,  Brazil
i Rua Cônego Xavier, 276 - Amb  de Infectologia, São Paulo, Brazil
j Hospital das ClÍnicas da Faculdade de Medicina de Ribeirão Preto da Universidade de São Paulo, Campus Universitário s/n, Monte Alegre, Bloco G Subsolo
2,  Unidade de Pesquisa Clinica, Ribeirão Preto, Brazil
k Centro de Pesquisa Clínica Hospital Universitario da Universidade Federal do Maranhão, Rua Almirante Tamandaré, 01. Centro, São Luís, Brazil
l Hospital Ernesto Dornelles, Av. Ipiranga 1801, 7

o
Andar, Cpda-Pesquisa, Porto Alegre, Brazil

m Av. Mandacaru, 1590, Maringá, Brazil
n Unesp Campus de Botucatu, Rua Prof Dr Armanda Alves, s/n0 Bairro: Botucatu, Brazil
o Marechal Campos Av. 1355, Outclinic number 5, Vitoria, Brazil

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 30 June 2020
Accepted 4 September 2020
Available online 17 September 2020

Keywords:
Antiviral agents
Brazil

a  b  s  t  r  a  c  t

Introduction  and  objectives:  Glecaprevir/pibrentasvir  is  a highly  effective  and well  tolerated  treatment
for  hepatitis  C infection.  Brazilian  patients  were  not  included  in  the  original  development  studies  for
glecaprevir/pibrentasvir.  This  study  aimed  to assess  safety  and  efficacy  of  glecaprevir/pibrentasvir  in
treatment-naïve  Brazilian  adults  without  cirrhosis  or with  compensated  cirrhosis.
Patients  and methods:  EXPEDITION-3  was  a  Phase  3, open-label,  multicenter  study  in treatment-naïve
Brazilian  adults  with  hepatitis  C infection  genotype  1–6. Patients  without  cirrhosis  (F2  or  F3)  or  with
compensated  cirrhosis  (F4)  received  8 or 12 weeks  of  glecaprevir/pibrentasvir,  respectively.  The  primary
efficacy endpoint  was the rate  of sustained  virologic  response  at post-treatment  Week  12.  Secondary
Hepatitis C

Liver cirrhosis
Glecaprevir and pibrentasvir

endpoints  were  on-treatment  virologic  failure  and relapse  rates.  Baseline  polymorphisms  were  assessed
in NS3  and NS5A.  Adverse  events  and  laboratory  abnormalities  were  monitored.
Results:  100  patients  were enrolled,  75  received  8 weeks  of  treatment  and  25  received  12  weeks;  all
patients  completed  treatment.  Overall  sustained  virologic  response  at  post-treatment  Week  12  rate  was
high (98.0%;  98/100;  95% confidence  interval:  93.0–99.4)  and remained  high  regardless  of  baseline  viral
or  host  factors,  including  demographics,  hepatitis  C  virus  RNA  levels,  polymorphisms  in NS3 and/or  NS5A,

∗ Corresponding author:
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genotype,  and  relevant  comorbidities.  55%  of patients  reported  ≥1  adverse  event,  the  most  common  being
headache  (18.0%).  Four  patients  reported  serious  adverse  events;  none  were  considered  drug  related  or
led  to study  drug  discontinuation.  No  hepatic  decompensations  were  observed.
Conclusions:  Glecaprevir/pibrentasvir  was  effective  and  well  tolerated  in  treatment-naïve  Brazilian
patients  with  hepatitis  C  infection  without  cirrhosis  and with  compensated  cirrhosis.
Trial  Registration:  ClinicalTrials.gov NCT03219216.

©  2020  Published  by Elsevier  España,  S.L.U.  on  behalf  of  Fundación  Clı́nica  Médica  Sur,  A.C. This  is  an
 the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/

).
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Fig. 1. Study schematics.†
†The study enrollment was monitored to meet the following enrollment criteria: 1)
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1. Introduction

In 2015, the World Health Organization (WHO) estimated that
71 million people were living with hepatitis C virus (HCV) [1]. In
Brazil, it is estimated that 1.4–1.7 million people are chronically
infected with HCV [2]. With such a high prevalence, at the 2017
World Hepatitis Summit in Sao Paulo, the viral hepatitis community
requested that viral hepatitis be given the same priority as that
given to human immunodeficiency virus, tuberculosis, and malaria,
in order to end the epidemic in Brazil [3].

Brazil’s HCV treatment program is growing, with more than
41,000 people having received treatment in 2016, compared with
7500 in 2015 [4]. Furthermore, treatment protocols were also
updated in August 2017 to expand treatment eligibility to include
patients with F2-stage fibrosis regardless of time of diagnosis,
increasing the number of patients eligible for treatment in Brazil to
80,000 [4]. Achieving the WHO’s 2030 elimination targets is con-
sidered feasible in Brazil; however, it would require substantial
upscaling in prevention activities, screening, and treatment of HCV
[4,5]. In particular, increasing the proportion of diagnosed patients
and those eligible for treatment is necessary in order to reduce HCV
burden in Brazil [6].

Glecaprevir/pibrentasvir, an all oral, pangenotypic, interferon-
free, ribavirin-free direct-acting antiviral regimen [7], was  granted
marketing authorization on the 16th of April 2018 in Brazil [8].
The approved treatment durations for treatment-naïve (TN)
patients in Brazil are 8 weeks in those without cirrhosis, and 12
weeks in those with compensated cirrhosis (CC) [9]. Brazilian
patients were not included in the original development studies
for glecaprevir/pibrentasvir; therefore, this study was conducted
to evaluate the efficacy and safety of glecaprevir/pibrentasvir
in this specific population. After the initiation of this study, the
approved treatment duration was reduced to 8 weeks in all TN
patients with CC in the European Union (EU) and United States
[7,10]. This change was based on the results of the EXPEDITION-8
study, which was performed to investigate 8 weeks of glecapre-
vir/pibrentasvir in TN patients with CC [11]. At the time of study
design for EXPEDITION-3, the data from EXPEDITION-8 were not
yet available.

2. Material and methods

2.1. Study design and patients

EXPEDITION-3 was a Phase 3, open-label, multicenter study in
TN Brazilian adults with chronic HCV GT1–6, without cirrhosis or
with CC (Fig. 1). A minimum of approximately 35 GT1 and 25 GT3
patients were planned for inclusion across 14 sites (approximately

80 F2–3 patients and approximately 20 F4 patients).

Patients without cirrhosis (F2–F3) were identified by (1) a
liver biopsy within 24 months before or during screening that
demonstrated the absence of cirrhosis; (2) a FibroScan® (Echosens,
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 minimum of approximately 35 GT1 and 25 GT3 patients and 2) approximately 80
2–3 and a maximum of approximately 20 F4 patients. G/P, glecaprevir/pibrentasvir;
TW12, post-treatment Week 12; QD, once daily.

altham, MA)  score of 8.8 to <12.5 kPa within 6 months prior to
creening or during screening; or (3) a screening FibroTest (Bio-
redictive, Paris, France) score of 0.49–0.72 (inclusive). Patients
ithout cirrhosis were enrolled into Arm A and received 8 weeks of

reatment. Patients with CC (F4) were identified by (1) a previous
istologic diagnosis of cirrhosis on liver biopsy; (2) a FibroScan®

core of ≥12.5 kPa within 6 months prior to screening or during
creening; or (3) a screening FibroTest score of ≥0.73. Patients with
C were enrolled into Arm B and received 12 weeks of treatment.
or enrollment purposes, the result of the liver biopsy super-
eded those of the FibroScan® and FibroTest, and the results of the
ibroScan® superseded that of the FibroTest. Patients with cirrho-
is were required to be compensated (Child–Pugh Score of ≤6) at
creening. All patients were monitored for 12 weeks after their last
ose (post-treatment Week 12 [PTW12]).

.1.1. Key inclusion criteria
Enrolled patients met  the following criteria: male or female

dults (aged ≥18 years at the time of screening) with chronic HCV
T1–6 infection (mixed and indeterminate GTs  were acceptable);
ositive plasma HCV antibody and HCV RNA viral load ≥1000 IU/mL
t screening; documented as without cirrhosis (with a METAVIR
quivalent fibrosis stage of F2–F3), or with CC (with a METAVIR
quivalent fibrosis stage of F4 and a Child–Pugh score of ≤6).
atients with CC also needed to demonstrate absence of hepa-
ocellular carcinoma (HCC) by a negative ultrasound, computed
omography scan or magnetic resonance imaging within 3 months
rior to screening or a negative ultrasound at screening.

.1.2. Key exclusion criteria
Patients were excluded from the study if they met  any of the fol-

owing criteria: current hepatitis B virus (HBV) infection (defined
s a positive HBV surface antigen or HBV DNA higher than the
ower limit of quantification [LLOQ] in patients with isolated pos-
tive anti-HBV core antibody); current or past clinical evidence of
hild–Pugh B or C classification (score of >6) or clinical history of

iver decompensation, including ascites on physical examination,

epatic encephalopathy, or variceal bleeding; history of solid organ
ransplantation (unless the transplanted organ had been removed,
r was non-functional and the patient was clinically stable off
mmunosuppressive medication for ≥6 months prior to screen-
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ing); alanine aminotransferase (ALT) or aspartate aminotransferase
(AST) >10 times the upper limit of normal (ULN); total bilirubin
>3.0 mg/dL; albumin < lower limit of normal (patients without cir-
rhosis) or <2.8 mg/dL (patients with CC); platelets <90,000 103/�L
(patients without cirrhosis) or <60,000 103/�L (patients with CC);
and receipt of any investigational or commercially available anti-
HCV agents.

2.1.3. Ethics
The study was conducted in accordance with the protocol,

International Council for Harmonisation guidelines, applicable reg-
ulations and guidelines governing clinical study conduct, and the
ethical principles that have their origin in the Declaration of
Helsinki. The Independent Ethics Committee/Institutional Review
Board reviewed the study prior to initiation and approved the pro-
tocol, informed consent and patient information. Informed consent
was provided by patients prior to any study-related screening pro-
cedures.

2.1.4. Procedures
Patients were treated with 300 mg/120 mg  glecapre-

vir/pibrentasvir once daily for 8 weeks in Arm A and for 12
weeks in Arm B. Plasma samples were collected at screening and
GTs were assessed using Versant® HCV Genotype Inno LiPA Assay,
Version 2.0 or higher (LiPA; Siemens Healthcare Diagnostics,
Tarrytown, NY), or by Sanger sequencing of the nonstructural
protein (NS) 5B gene region by the central laboratory if the LiPA
assay was unable to determine the sample GT. Plasma HCV RNA
levels were determined by COBAS® AmpliPrep/COBAS® TaqMan
HCV Quantitative Test v2.0 (Roche Molecular Systems, Pleasanton,
CA). Study visits took place at screening, Day 1, Week 4, Week
8 (Arm B only), end of treatment (EOT), post-treatment Week 4
(PTW4), and PTW12.

2.2. Efficacy endpoints

The primary efficacy endpoint was the percentage of patients
who achieved sustained virologic response at PTW12 (SVR12),
defined as HCV RNA < LLOQ 12 weeks after the last actual dose
of study drug, across all GTs. The secondary efficacy endpoints
were the percentage of patients with HCV on-treatment viro-
logic failure (OTVF), defined as (1) a confirmed increase of >1
log10 IU/mL above nadir during treatment or HCV RNA ≥100 IU/mL
after HCV RNA < LLOQ during treatment, or (2) HCV RNA ≥ LLOQ at
EOT with ≥6 weeks of treatment; and the percentage of patients
with HCV virologic relapse, defined as HCV RNA ≥ LLOQ between
EOT and 12 weeks after the last dose of glecaprevir/pibrentasvir
among patients who completed treatment as planned with HCV
RNA < LLOQ at EOT, excluding those who were shown to be rein-
fected. Completion of treatment for efficacy analyses was defined
as any patient with treatment duration ≥52 days and ≥77 days for
8 and 12 weeks, respectively.

2.2.1. Resistance
Regions encoding full-length NS3/4A or NS5A were sequenced

by next generation sequencing (NGS) from available baseline (BL)
samples from all patients. HCV GTs and subtypes were subse-
quently confirmed via phylogenetic analysis of available NS3/4A
and/or NS5A sequences. For resistance analyses, BL polymorphisms
(defined as a BL amino acid difference relative to the appropriate
subtype-specific reference sequence), and substitutions at the time

of virologic failure at amino acid positions of interest for the NS3/4A
protease (positions 155, 156, 168) and NS5A inhibitor class (posi-
tions 24, 28, 30, 31, 58, 92, 93), relative to subtype-specific reference
sequences (detection threshold 15%) were determined by NGS.
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.3. Safety assessments

Safety of glecaprevir/pibrentasvir was  assessed by monitoring
dverse events (AEs) from Day 1 until 30 days after treatment com-
letion (treatment-emergent period) and laboratory abnormalities
uring treatment. AEs were coded using the Medical Dictio-
ary for Regulatory Activities (Version 21.1, MedDRA, McLean,
A) and the severity was  graded according to National Can-
er Institute Common Terminology Criteria for Adverse Events
Version 4.0, Bethesda, MD). AE severity and relationship to gle-
aprevir/pibrentasvir were determined by the investigator. Clinical
aboratory samples were analyzed by a central laboratory. Hep-
tic laboratory abnormalities were assessed, including ALT values
5 × ULN, total bilirubin >3 × ULN, and post-nadir ALT >3 × ULN
ith total bilirubin ≤2 × ULN. Safety and laboratory abnormalities
ere summarized descriptively.

.4. Statistical analysis

Analyses of BL characteristics and efficacy data were performed
or the set of all patients in the intention-to-treat (ITT) popula-
ion, defined as all enrolled patients who  received ≥1 dose of the
tudy drug; BL characteristics were also summarized by treatment
rm. Sensitivity analyses of the primary efficacy endpoint were
erformed for the set of all patients in the modified ITT (mITT) pop-
lation, defined as the ITT population modified to exclude patients
ho  did not achieve SVR12 for reasons other than virologic fail-
re. A backward imputation method was used to impute missing
esponses for SVR12. For the primary and secondary endpoints,
wo-sided 95% confidence intervals (CIs) using the Wilson’s score

ethod were provided. Subgroup analyses of the primary endpoint
ere also performed, with CIs provided for subgroups including
10 patients.

Safety analyses were performed for all patients who  received ≥1
ose of glecaprevir/pibrentasvir. Treatment-emergent AEs (TEAEs)
nd laboratory abnormalities were summarized. Statistical Analy-
is System (SAS Institute, Inc., Cary, NC) Version 9.4 was used for
ll analyses.

. Results

.1. Patient characteristics

A total of 100 patients were enrolled and received ≥1 dose of
lecaprevir/pibrentasvir. Seventy-five patients received 8 weeks of
reatment (Arm A), and 25 received 12 weeks (Arm B). BL character-
stics are summarized in Table 1. All patients completed treatment.
ll but one patient completed the study; one patient in Arm B was

ost to follow-up. Compliance data were available for 94 patients,
ll of whom were compliant with the treatment.

.2. Efficacy

SVR12 was achieved in 98.0% (98/100; 95% CI: 93.0–99.4) of
ll patients in the ITT population (Table 2). Two patients did not
chieve SVR12: one (1.0%; 95% CI: 0.2–5.4) GT3a patient relapsed
t PTW4, and one (1.0%) GT3a patient had a non-virologic failure
missing SVR12 data). No patients experienced OTVF (0%; 95% CI:
.0–3.7); the patient who  relapsed was a TN 61-year-old Caucasian
emale with HCV GT3a infection, a BL fibrosis score of F2, and a BL

CV RNA of 7.44 log10 IU/mL. In the mITT population, the SVR12 rate
as  99.0% (98/99; 95% CI: 94.5–99.8). The SVR12 rate was ≥94.9%

nd ≥97.4% for all GT and fibrosis stage subgroups analyzed in the
TT and mITT populations, respectively (Fig. 2).
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Table  1
Baseline demographics and clinical characteristics (ITT population).

Characteristic 8 weeks 12 weeks All patients
Arm A Arm B N = 100
N  = 75 N = 25

Male 44 (58.7) 20 (80.0) 64 (64.0)
Age,  years, median (range) 55 (29–79) 58 (28–70) 56 (28–79)
Race

White  46 (61.3) 17 (68.0) 63 (63.0)
Black  or African American 22 (29.3) 4 (16.0) 26 (26.0)
Asian  1 (1.3) 1 (4.0) 2 (2.0)
Multi-race 6 (8.0) 3 (12.0) 9 (9.0)

BMI,  kg/m2, median (range) 26.05 (18.12–40.08) 27.74 (23.63–45.42) 26.25 (18.12–45.42)
HCV  GTa

GT1 44 (58.7) 12 (48.0) 56 (56.0)
GT2  5 (6.7) 0 5 (5.0)
GT3  26 (34.7) 13 (52.0) 39 (39.0)
GT4/5/6 0 / 0 / 0 0 / 0 / 0 0 / 0 / 0

HCV  RNA, log10 IU/mL, median (range) 6.14 (3.83–7.44) 6.05 (4.73–7.35) 6.13 (3.83–7.44)
Fibrosis stage

F2 44 (58.7) 0 44 (44.0)
F3  30 (40.0) 0 30 (30.0)
F4  1 (1.3) 25 (100) 26 (26.0)

Child–Pugh scoreb,c

5 1 (1.3) 23 (92.0) 24 (24.0)
6  0 2 (8.0) 2 (2.0)

FIB-4,  median (range) 1.62 (0.51–4.57) 3.32 (0.81–10.64) 1.83 (0.51–10.64)
APRI,  median (range) 0.58 (0.22–3.03) 1.26 (0.41–6.93) 0.74 (0.22–6.93)
Baseline polymorphisms, n/N (%)d

Any NS3e – – 1/96 (1.0)
Any  NS5Ae – – 26/100 (26.0)
NS3  or NS5Af – – 27/100 (27.0)
NS3  + NS5Ag – – 0/96

Data are n (%) unless stated otherwise.
APRI, aspartate aminotransferase to platelet ratio index; BMI, body mass index; FIB-4, fibrosis-4 index for liver fibrosis; GT, genotype; HCV, hepatitis C virus; ITT, intention-
to-treat; NS, nonstructural protein; RNA, ribonucleic acid.

a Based on phylogenetic analysis, if available, otherwise from the central laboratory.
b Percentages are based on the overall patient population (N) rather than the sub-population of patients with compensated cirrhosis, hence, the sum of percentages across

the  different categories do not add up to 100%.
c Cirrhosis status was based on electronic data capture entries, one patient was enrolled as non-cirrhotic based on a METAVIR score of F2–3, derived from an invalid method

for  determining cirrhosis. The patient’s valid FibroTest (BioPredictive, Paris, France) result of F4 was  used in analysis and a Child–Pugh score was  calculated. Therefore, the
number  of patients reported as cirrhotic does not match the number of patients with a Child–Pugh score result or the number of patients with fibrosis stage F4.

d Included are baseline polymorphisms in available samples at amino acid positions 155, 156, and 168 in NS3 and amino acid positions 24, 28, 30, 31, 58, 92, and 93 in
NS5A  at a detection level of 15%.

e “Any” indicates the total number of patients with any polymorphism within the indic
f Patients with baseline polymorphisms in NS3 or NS5A, and includes all patients with 

g Patients with baseline polymorphisms in NS3 as well as NS5A, and only includes the p

Table 2
SVR12 rates, virologic and non-virologic failure.

ITT population mITT population
N  = 100 N = 99

SVR12, 98 (98.0) 98 (99.0)
95% CIa 93.0–99.4 94.5–99.8

Non-response 2 (2.0) 1 (1.0)
Reason for non-response
Virologic failure 1 (1.0) 0

OTVF 0 0
Relapse 1 (1.0) 1 (1.0)

Non-virologic failure
Missing SVR12 data 1 (1.0) N/A

Data are n (%) unless stated otherwise.
CI, confidence interval; ITT, intention-to-treat; mITT, modified ITT; N/A, not appli-
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cable; OTVF, on-treatment virologic failure; SVR12, sustained virologic response at
post-treatment Week 12.

a 2-sided 95% CI based on the Wilson score method.

3.3. Resistance

In this study, 56, 5, and 39 patients were infected with GT1, 2,

and 3a, respectively. BL polymorphisms in NS3 were rare (1.0%,
1/96), while those in NS5A were detected in 26.0% (26/100) of
the patients. BL polymorphisms in NS3 (at positions 155, 156, or
168) were not detected in GT1 and GT2-infected patients and were

t
p
t
4

4

ated target. Total number of available sequences may vary by target.
available sequences.
atients for whom both NS3/4A and NS5A sequences are available.

etected in 2.7% (1/37) of the GT3a-infected patients (Table 3). BL
olymorphisms in NS5A (at positions 24, 28, 30, 31, 58, 92, or 93)
ere detected in 17.9% (10/56), 100% (5/5), and 28.2% (11/39) of

he GT1-, GT2-, and GT3-infected patients, respectively (Table 3).
mong GT3a-infected patients, three had NS5A-A30K and one had
S5A-Y93H at BL. One GT3a-infected patient experienced virologic

ailure; at baseline, this patient did not have polymorphisms in
S3 and had A30-K in NS5A. At the time of failure, the patient had

reatment-emergent Y93H in NS5A, while NS3 sequence was not
vailable for analysis. BL polymorphisms in NS3 and/or NS5A had
o apparent impact on the efficacy of treatment for GT1–3 infected
atients.

.4. Safety

Fifty-five (55.0%) patients experienced one or more TEAEs, most
ith a maximum severity of Grade 1 (40/55) (Table 4). The most

ommon and only TEAE ≥10% was  headache (18.0%). Four patients
xperienced six serious TEAEs, none of which were considered to
e related to glecaprevir/pibrentasvir or led to treatment discon-

inuation: one patient had a Grade 3 iron deficiency anemia; one
atient had a Grade 3 gastric ulcer and a Grade 3 transfusion reac-
ion; one patient had a Grade 4 infectious diarrhea and a Grade

 acute kidney injury; and one patient had a Grade 1 abdominal
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Fig. 2. SVR12 rates by subgroups of interest: A. ITT population, B. mITT population.
Numbers represent the number of patients with SVR12 (underlined) and the total
number of patients in each group. GT, genotype; HCV, hepatitis C virus; ITT,

Table 3
Baseline polymorphisms in NS3 and/or NS5A.

HCV subtype Target BL polymorphismsa % (n/N)

GT1a NS3 Anyb (0/22)
NS5A Anyb 4.5 (1/22)

L31M 4.5 (1/22)
GT1b NS3 Anyb (0/34)

NS5A Anyb 26.5 (9/34)
L28M 2.9 (1/34)
R30Q 8.8 (3/34)
P58S 5.9 (2/34)
Y93H 5.9 (2/34)

GT2a NS3 Anyb (0/1)
NS5A Anyb 100 (1/1)

L31M 100 (1/1)
GT2b NS3 Anyb 0 (0/2)

NS5A Anyb 100 (4/4)
M31L 100 (4/4)

GT3a NS3 Anyb 2.7 (1/37)
R155K 2.7 (1/37)

NS5A Anyb 28.2 (11/39)
S24T 2.6 (1/39)
M28V 5.1 (2/39)
A30K/S/V 17.9 (7/39)
P58T/S 5.1 (2/39)
Y93H 2.6 (1/39)

BL, baseline; GT, genotype; HCV, hepatitis C virus; ITT, intention-to-treat; NS3, non-
structural viral protein 3; NS3, nonstructural viral protein 3; NS5A, nonstructural
viral protein 5A.

a Included are baseline polymorphisms in available samples at amino acid posi-
tions 155, 156, and 168 in NS3 and amino acid positions 24, 28, 30, 31, 58, 92, and
93  in NS5A at a detection threshold of 15%.

b “Any” indicates the total number of patients with any polymorphism within the
indicated target. Total number of available sequences may vary by target.

Table 4
Summary of adverse events.

Event All patients
N = 100

Any TEAE 55 (55.0)
Any TEAE ≥ Grade 3 3 (3.0)
Any serious TEAE, n (%) 4 (4.0)
Any TEAE possibly related to DAAs (glecaprevir/pibrentasvir)a 29 (29.0)
Any DAA-related TEAE with ≥ Grade 3 0
Any DAA-related serious TEAE 0
Any TEAE leading to discontinuation of study drug 0
Any fatal AE 0
TEAE reported in ≥5% of patients

Headache 18 (18.0)
Pruritus 7 (7.0)
Nausea 6 (6.0)
Fatigue 5 (5.0)

Laboratory abnormalities of interest
ALT >5 × ULN 0
Total bilirubin >3 × ULN 0
Post-nadir ALT >3 × ULN with total bilirubin ≤2 × ULN 0

Data are n (%).
A
T

s
i
d
n
p
s
C
cacy and tolerability of 8 weeks of glecaprevir/pibrentasvir in TN
intention-to-treat; mITT, modified ITT; SVR12, sustained virologic response at post-
treatment Week 12. a) SVR12 by subgroups ITT. b) SVR12 by subgroups mITT-VF.

pain. No patients experienced a drug-related TEAE of Grade ≥3,
discontinued treatment due to an AE, or died during the study.
No AEs of special interest (hepatic decompensation/hepatic failure,
post-BL events of HCC) were identified. No patients experienced
on-treatment hepatic laboratory abnormalities of interest (Table 4).

4. Discussion

In this study of TN Brazilian patients with HCV GT1–6 infec-
tion, glecaprevir/pibrentasvir achieved high SVR12 rates of 98.0%
in the ITT population and 99.0% in the mITT population. No patients
experienced OTVF and one patient relapsed at PTW4. High SVR12
rates were also observed regardless of viral or host factors, includ-
ing BL polymorphisms in NS3 and/or NS5A, GT, HCV RNA levels and
fibrosis stage. Treatment was well tolerated with no new safety
signals identified, no serious AEs were considered to be related
to glecaprevir/pibrentasvir, and no AEs led to treatment discon-
tinuation. One patient experienced virologic failure, at the time of
failure, the patient had treatment-emergent Y93H in NS5A, while
NS3 sequence was not available for analysis. Though NS3 sequence
at the time of failure was not available for this patient, it should be
noted that a pooled resistance analysis of 17 GT3a-infected viro-
logic failures in phase 2 and 3 studies with glecaprevir/pibrentasvir

regimen indicated that treatment-emergent substitutions in NS3,
specifically Y56H, Q80R, A156G, or Q168(L/R), were detectable in 9
of 17 patients [12].

p
a
U

5

E, adverse event; ALT, alanine aminotransferase; DAA, direct-acting antivirals;
EAE, treatment-emergent AE; ULN, upper limit of normal.
a As assessed by investigator.

The high SVR12 rates observed in this Brazilian population are
imilar to those observed in previous glecaprevir/pibrentasvir clin-
cal studies [13–15]. Available real-world evidence on the use of
irect-acting antivirals in Brazil supports their effectiveness in a
on-clinical trial setting, and their transferability into real-world
opulations [16,17]. It should be noted, however, that while this
tudy was conducted using the 12-week regimen for patients with
C, a recent study, EXPEDITION-8, has demonstrated the high effi-
atients with CC for all GTs [11]. These findings have led to the
pproval of the 8-week regimen for all TN patients in the EU and
nited States [7,10]. The data from EXPEDITION-8 have also been
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submitted to the Brazilian Minister of Health (ANVISA) for review.
Shorter treatment duration in TN patients has the potential to
improve treatment adherence, reduce healthcare-associated costs
[11], and may  be more convenient for patients [18].

Limitations of the study include the non-comparative, open-
label design of the study. No GT5 or GT6 patients were enrolled in
the study, reflecting the low prevalence of GT5 and GT6 in Brazil:
0.1% and 0%, respectively [19]. Nonetheless, a similar study in non-
Brazilian TN patients (ENDURANCE-5,6) investigated the efficacy
and tolerability of 8-week glecaprevir/pibrentasvir in TN patients
without cirrhosis and 12 weeks in TN patients with CC and demon-
strated 95.7% SVR12 for GT5 (22/23) and 98.4% SVR12 for GT6
(60/61) [15]. Therefore, high SVR12 rates can be expected for GT5
and GT6 patients in the Brazilian population. Furthermore, high
SVR12 rates in GT3-infected patients were observed in this study,
a generally more challenging GT to treat [20].

5. Conclusion

In this study of Brazilian TN patients without cirrhosis or with CC
infected with HCV GT1–6, glecaprevir/pibrentasvir demonstrated
high efficacy and was well tolerated, with no new safety signals
observed. A shorter treatment duration for TN patients with CC (8
weeks), if approved in Brazil, may  further support the efforts for
HCV treatment in Brazil, ultimately working toward WHO’s HCV
elimination target by 2030 [1].

Abbreviations
WHO  World Health Organization
HCV hepatitis C virus
TN treatment-naïve
CC compensated cirrhosis
EU European Union
GT genotype
PTW12 post-treatment Week 12
RNA ribonucleic acid
HCC hepatocellular carcinoma
HBV hepatitis B virus
LLOQ lower limit of quantification
ALT alanine aminotransferase
AST aspartate aminotransferase
ULN upper limit of normal
NS nonstructural protein
EOT end of treatment
PTW4 post-treatment Week 4
SVR12 sustained virologic response at post-treatment Week 12
OTVF on-treatment virologic failure
NGS next-generation sequencing
BL baseline
AE adverse event
MedDRA Medical Dictionary for Regulatory Activities
ITT intention-to-treat
mITT modified ITT
CI confidence interval
TEAE treatment-emergent adverse event

Patient consent

Prior to any study-related screening procedures being per-

formed on the patient, the informed consent statement was
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t
M
a
b

6

Annals of Hepatology 20 (2021) 100257

uthor contributions

Each author either made substantial contributions to the con-
eption or design of the work, or was  involved in the acquisition,
nalysis, or interpretation of data for the work; and drafted the
anuscript or revised it critically for important intellectual con-

ent; and provided final approval of the version to be published.

thics approval

The Independent Ethics Committee (IEC)/Institutional Review
oard (IRB) reviewed the ethical, scientific, and medical appropri-
teness of the study before it was conducted. IEC/IRB approval of the
rotocol, informed consent, and subject information and/or adver-
ising, as relevant, was  obtained prior to the authorization of drug
hipment to a study site.

inancial support

The study was designed and conducted by the investigators and
he sponsor, AbbVie. The study analysis and financial support for
he study were provided by AbbVie. AbbVie participated in the
nterpretation of data and in the review and approval of the con-
ent. All authors had access to all relevant data and participated
n writing, review, and approval of the manuscript for publication;
he corresponding author had full access to all data and the final
esponsibility to submit for publication.

onflict of interest

AbbVie sponsored the study (NCT03219216); contributed to its
esign; and participated in the collection, analysis, and interpreta-
ion of the data and in the writing, reviewing, and approval of the
ublication.
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M. Peribañez-Gonzalez, H. Cheinquer, L. Rodrigues et al. 

References

[1] World Health Organization. In: Global Hepatitis Report; 2017. Available
at: http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.
pdf. [Accessed December 2019].

[2] Mesquita F, Santos ME,  Benzaken A, Correa RG, Cattapan E, Sereno LS, et al.
The Brazilian comprehensive response to hepatitis C: from strategic thinking
to  access to interferon-free therapy. BMC  Public Health 2016;16:1132, http://
dx.doi.org/10.1186/s12889-016-3784-4.

[3] World Hepatitis Alliance. Sao Paulo Community Declaration on Hepatitis
World Health Summit. Available at: https://www.who.int/hepatitis/news-
events/sao paulo community declaration on hepatitis.pdf?ua=1. [Accessed
December 2019].

[4] World Health Organization. Progress Report on Access to
Hepatitis C Treatment. Available at: https://apps.who.int/
iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.
pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1.
[Accessed December 2019].

[5] Benzaken AS, Girade R, Catapan E, Pereira GFM, de Almeida EC, Vivaldini S, et al.
Hepatitis C disease burden and strategies for elimination by 2030 in Brazil. A
mathematical modeling approach. Braz J Infect Dis 2019;23:182–90, http://dx.
doi.org/10.1016/j.bjid.2019.04.010.

[6] Ferreira PR, Brandao-Mello CE, Estes C, Goncales Jr FL, Coelho HSM, Razavi
H,  et al. Disease burden of chronic hepatitis C in Brazil. Braz J Infect Dis
2015;19:363–8, http://dx.doi.org/10.1016/j.bjid.2015.04.004.

[7]  AbbVie. Mavyret US. Available at: https://www.rxabbvie.com/pdf/mavyret pi.
pdf. [Accessed December 2019].

[8] AbbVie. Maviret (Glecaprevir/Pibrentasvir) 2019 application for inclusion on
WHO  model list of essential medicines; 2019.

[9] AbbVie. Maviret Brazil. Available at: https://consultas.anvisa.gov.br/#/
medicamentos/25351467396201779/?nomeProduto=Maviret. [Accessed
January 2020].

10] European Medicines Agency. Maviret EU. Available at: https://www.
ema.europa.eu/en/documents/product-information/maviret-epar-product-

information en.pdf. [Accessed March 2020].

11] Brown Jr RS, Buti M,  Rodrigues L, Chulanov V, Chuang WL,  Aguilar H, et al. Gle-
caprevir/pibrentasvir for 8weeks in treatment-naive patients with chronic HCV
genotypes 1-6 and compensated cirrhosis: the EXPEDITION-8 trial. J Hepatol
2020;72:441–9, http://dx.doi.org/10.1016/j.jhep.2019.10.020.

[

7

Annals of Hepatology 20 (2021) 100257

12] Krishnan P, Pilot-Matias T, Schnell G, Tripathi R, Ng TI, Reisch T, et al. Pooled
resistance analysis in patients with hepatitis C virus genotype 1 to 6 infection
treated with glecaprevir/pibrentasvir in phase 2 and 3 clinical trials. Antimicrob
Agents Chemother 2018;62, http://dx.doi.org/10.1128/AAC.01249-18.

13] Forns X, Lee SS, Valdes J, Lens S, Ghalib R, Aguilar H, et al. Glecaprevir plus
pibrentasvir for chronic hepatitis C virus genotype 1, 2, 4, 5, or 6 infection in
adults with compensated cirrhosis (EXPEDITION-1): a single-arm, open-label,
multicentre phase 3 trial. Lancet Infect Dis 2017;17:1062–8, http://dx.doi.org/
10.1016/S1473-3099(17)30496-6.

14] Asselah T, Kowdley KV, Zadeikis N, Wang S, Hassanein T, Horsmans Y, et al.
Efficacy of glecaprevir/pibrentasvir for 8 or 12 weeks in patients with hepatitis
C  virus genotype 2, 4, 5, or 6 infection without cirrhosis. Clin Gastroenterol
Hepatol 2018;16:417–26, http://dx.doi.org/10.1016/j.cgh.2017.09.027.

15] Asselah T, Lee SS, Yao BB, Nguyen T, Wong F, Mahomed A, et al. Efficacy
and  safety of glecaprevir/pibrentasvir in patients with chronic hepatitis C
virus genotype 5 or 6 infection (ENDURANCE-5,6): an open-label, multicen-
tre,  phase 3b trial. Lancet Gastroenterol Hepatol 2019;4:45–51, http://dx.doi.
org/10.1016/S2468-1253(18)30341-8.

16] Holzmann I, Tovo CV, Minme  R, Leal M,  Kliemann M,  Ubirajara C, et al. Effec-
tiveness of chronic hepatitis C treatment with direct-acting antivirals in the
Public Health System in Brazil. Braz J Infect Dis 2018;22:317–22, http://dx.doi.
org/10.1016/j.bjid.2018.06.004.

17] Ferreira VL, Borba HHL, Wiens A, Pedroso MLA, de Camargo Radunz VF,
Ivantes CAP, et al. Effectiveness and tolerability of direct-acting antivirals for
chronic hepatitis C patients in a Southern state of Brazil. Braz J Infect Dis
2018;22:186–92, http://dx.doi.org/10.1016/j.bjid.2018.04.003.

18] Welzel TM,  Yang M,  Sajeev G, Chen YJ, Pinksy B, Bao Y, et al. Assessing patient
preferences for treatment decisions for new direct acting antiviral (DAA) thera-
pies for chronic hepatitis C virus infections. Adv Ther 2019;36:2475–86, http://
dx.doi.org/10.1007/s12325-019-01012-6.

19] Nutini MFR, Hunter J, Giron L, Pires AFNPC, Kohiyama IM,  Camargo M,  et al. HCV
genotype profile in Brazil of mono-infected and HIV co-infected individuals: a
survey representative of an entire country. PLoS One 2020;15:e0227082, http://
20] Fathi H, Clark A, Hill NR, Dusheiko G. Effectiveness of current and future
regimens for treating genotype 3 hepatitis C virus infection: a large-scale
systematic review. BMC  Infect Dis 2017;17:722, http://dx.doi.org/10.1186/
s12879-017-2820-z.

http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
dx.doi.org/10.1186/s12889-016-3784-4
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://www.who.int/hepatitis/news-events/sao_paulo_community_declaration_on_hepatitis.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/260445/WHO-CDS-HIV-18.4-eng.pdf;jsessionid=A752ADD1C6C1BEC9D586B19EEF4912B1?sequence=1
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2019.04.010
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
dx.doi.org/10.1016/j.bjid.2015.04.004
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
https://www.rxabbvie.com/pdf/mavyret_pi.pdf
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
http://refhub.elsevier.com/S1665-2681(20)30172-1/sbref0025
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://consultas.anvisa.gov.br/#/medicamentos/25351467396201779/?nomeProduto=Maviret
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/maviret-epar-product-information_en.pdf
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1016/j.jhep.2019.10.020
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1128/AAC.01249-18
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/S1473-3099(17)30496-6
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/j.cgh.2017.09.027
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/S2468-1253(18)30341-8
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.06.004
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1016/j.bjid.2018.04.003
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1007/s12325-019-01012-6
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1371/journal.pone.0227082
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z
dx.doi.org/10.1186/s12879-017-2820-z

	Efficacy and safety of glecaprevir/pibrentasvir in treatment-naïve adults with chronic hepatitis C virus genotypes 1–6 in ...
	1 Introduction
	2 Material and methods
	2.1 Study design and patients
	2.1.1 Key inclusion criteria
	2.1.2 Key exclusion criteria
	2.1.3 Ethics
	2.1.4 Procedures

	2.2 Efficacy endpoints
	2.2.1 Resistance

	2.3 Safety assessments
	2.4 Statistical analysis

	3 Results
	3.1 Patient characteristics
	3.2 Efficacy
	3.3 Resistance
	3.4 Safety

	4 Discussion
	5 Conclusion
	Patient consent
	Author contributions
	Ethics approval
	Financial support
	Conflict of interest
	Acknowledgments
	References


