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Abstract

Background and Aims: Glecaprevir/pibrentasvir is a pange-
notypic regimen recently approved for the treatment of
chronic hepatitis C virus (HCV) infection. The objective of
the present review was to summarize the findings from clin-
ical trials to understand how patient-related factors influence
glecaprevir/pibrentasvir efficacy (sustained virologic re-
sponse rates at 12 weeks’ after treatment [referred to as
SVR12]) and safety. Methods: Data from 21 phase III clinical
trials were analyzed. Results: The integrated efficacy analy-
sis included 4,817 patients. Findings showed 97.5% of all in-
cluded patients with chronic HCV achieved SVR12 in the
intention-to-treat population. SVR12 rate was >95% across
subgroups of interest. The integrated safety analysis included
4,015 patients. Findings showed that 64.1% of patients re-
ported an adverse event, and <0.1% of patients reported a
serious adverse event related to glecaprevir/pibrentasvir.
Conclusions: These results indicate that the 8- or 12-week
glecaprevir/pibrentasvir treatment is effective for patients in-
fected with HCV genotypes 1-6 without or with compensated
cirrhosis, with good safety profiles, irrespective of treatment-
experience. Glecaprevir/pibrentasvir is a good option for pa-
tients with human immunodeficiency virus/HCV coinfection
and comorbid HCV and severe renal impairment.
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Introduction

World Health Organization estimates indicate that the global
infection rate of hepatitis C virus (HCV) is 0.5-2.3% and that
71 million individuals have chronic hepatitis C.* The clinical
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and economic burdens attributable to HCV infection are sub-
stantial, as an estimated 500,000 people die annually from
liver disease caused by HCV.? Interferon (IFN)-free, direct-
acting antiviral (DAA) agents are standard-of-care for
chronic hepatitis C, achieving a very high sustained virologic
response at 12 weeks (SVR12). Glecaprevir/pibrentasvir is a
pangenotypic regimen approved to treat chronic HCV that
contains two antiviral drugs: glecaprevir, an NS3/4A protease
inhibitor, and pibrentasvir, an HCV NS5A inhibitor. The glecap-
revir/pibrentasvir global clinical development program
included patients with all HCV genotypes (GTs), different
stages of fibrosis, presence/absence of cirrhosis, human
immunodeficiency virus (HIV) coinfection, and those who
did not respond to prior DAA-based treatment. The objective
of the present review was to describe the findings from gle-
caprevir/pibrentasvir clinical trials to understand how patient-
related factors influence efficacy and safety.

Methods

Search and review strategy

The Embase, PubMed, and Cochrane databases and the
clinical trial registration website (ClinicalTrials.gov) were
searched from inception to March 2020, using the following
search terms: (glecaprevir and pibrentasvir) OR (glecaprevir/
pibrentasvir) OR (glecaprevir plus pibrentasvir) OR (ABT-493/
ABT-530) OR (maviret) OR (mavyret) AND ((HCV) OR (hep-
atitis C)) AND (clinical trial).

Selection criteria

Clinical trials reporting the efficacy and safety of glecaprevir/
pibrentasvir for HCV infection were included in this review.
Exclusion criteria were: 1) studies that did not provide SVR12
data or in which SVR12 could not be calculated; 2) studies
that investigated glecaprevir and/or pibrentasvir pharmaco-
kinetics in healthy subjects; 3) real-world cohort studies,
case reports, or studies that grouped patients administered
glecaprevir/pibrentasvir with patients administered other
regimens; or 4) book chapters, abstracts, conference
papers, reviews, editorials, or letters.

Data extraction

The meta-analysis was conducted with R software
(meta_4.11-0 package). Event rates were transformed to
proportions and corresponding 95% confidence intervals
(CIs) using the double arcsine method. Heterogeneity of
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data was evaluated using the I? statistic and Cochrane Q test.
If significant heterogeneity (12 >50%, P <0.1) existed
between studies, data were evaluated with a random-effects
model; alternatively, a fixed-effects model was used. Efficacy
(SVR12) and safety of glecaprevir/pibrentasvir for chronic
HCV infection were investigated. Glecaprevir/pibrentasvir
efficacy was explored in subgroups stratified by HCV geno-
type, presence or absence of cirrhosis, treatment history,
treatment duration, and comorbidities. Glecaprevir/pibren-
tasvir safety was stratified by any adverse event (AE),
serious adverse events (SAEs), and drug-related SAEs.

Results

Literature selection and basic information

Overall, 25 studies (21 publications and 4 unpublished clinical
trials; ClinicalTrials.gov Nos. NCT02707952 substudy1,?
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NCT02640157,° NCT02636595,%7 NCT02966795,8
NCT02642432,° NCT02738138,° NCT02651194,'!
NCT03069365,'2 NCT03089944,'3 NCT02446717,'%15
NCT02692703,® NCT03117569,*” NCT02243293,6/18:1°
NCT03222583,2° NCT03235349,2! NCT03092375,22
NCT03212521,%23 NCT032192162%*) were included in this
review. A flow chart of the study selection is presented in
Fig. 1. The trials included 4817 patients with chronic HCV of
genotypes (GTs) 1-6, in the presence or absence of compen-
sated cirrhosis, HIV, severe renal impairment (SRI), or prior
treatment with DAAs. Patients in the included studies were
administered glecaprevir (300 mg) and pibrentasvir (120 mg).
Characteristics of the included trials are provided in Table 1.

Clinical efficacy: SVR12 rates in all integrated patients

SVR12 rates in all HCV genotypes were described in 21 phase
IIT clinical trials. SVR12 rates in patients administered gle-

NCT02723084,* NCT02604017,° NCT02640482,° caprevir/pibrentasvir (n=4817 patients) ranged from 90.1%
c
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Fig. 1. Flow chart of the search strategy.
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(continued)

Table 1.

270

SVR12
for ITT

Total

Duration

Regimen
(G/P)

HCV

ClinicalTrials
identifier

MINOR

number

in weeks

genotype

GT3

Race

Study

Year

Author

55 98.18%

8,12

300/120mg

NCT02243293 White and others

2018 SURVEYOR-II,

Gane

arms O and P

131 95.42%

8,12

300/120mg

NCT02243293 White and others GT3

SURVEYOR-II,
Part 3

2018

Wyles

96.55%

203

8

300/120mg

White and others GT2/4-6

NCT02243293

SURVEYOR-II,
Part 4

2018

Asselah

97.24%
99.38%

62
60
77

3
1
1

8,16

300/120mg

GT1-6

Asian

NCT03222583
NCT03235349
NCT03092375
NCT03212521

VOYAGE-1

NA
NA

12

12,16

300/120mg

GT1-6
GT1

Asian

VOYAGE-2

NA
NA

91.53%

12,16
8

300/120mg

White and Black

2019

Lok

12

96.52%

230

300/120mg

GT1-4/6

White, Black or African,

American, Asian

2019

Fontana

12

98.00%

100

8,12

300/120mg

NA NCT03219216  White, Black, Multirace GT1-6

NA

Abbreviations: G/P, glecaprevir/pibrentasvir; GT, genotype; HCV: hepatitis C virus; MINORS, methodological index for non-randomized studies; NA, not available.
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to 99.8% in the intention-to-treat (ITT) populations in the indi-
vidual trials. In the integrated efficacy analysis, 97.5% (95%CI
96.4-98.2%, I2 = 75%) of the patients in the ITT populations
administered glecaprevir/pibrentasvir achieved SVR12 (Fig. 2).
Data from the modified (mITT) populations were described in 11
trials. SVR12 rates in patients administered glecaprevir/pibren-
tasvir (n=1765 patients) ranged from 95.2% to 100% in the
mITT populations in the individual trials. In the integrated effi-
cacy analysis, 99.7% (95% CI 98.9-100%, I? = 72%) of the
patients in the mITT populations administered glecaprevir/
pibrentasvir achieved SVR12 (Fig. 3).

SVR12 rates in all HCV genotypes

SVR12 rates by GT were described in 13 phase III clinical trials
(ClinicalTrials.gov Nos. NCT02707952,> NCT02723084,*
NCT02604017,° NCT02640482,° NCT02640157,°
NCT02636595,57 NCT02966795,8 NCT02642432,°
NCT03089944,3 NCT02446717,'%'> NCT02243293 51819
NCT03222583,2° NCT03092375,%2 NCT0321252123), includ-
ing 3585 patients administered glecaprevir/pibrentasvir. Of
these, 1740 (48.5%) patients were infected with HCV GT 1,
765 (21.3%) patients were infected with HCV GT 2, 758
(21.1%) patients were infected with HCV GT 3, and 322
(9.1%) patients were infected with HCV GTs 4-6. In the inte-
grated efficacy analysis, 97.6% (95% CI: 95.4-99.1%),
99.0% (95% CI: 97.9-99.7%), 95.3% (95% CI: 93.5-
96.6%), 100% (95% CI: 100-100%), 96.6% (95% CI:
86.4-100%), and 99.0% (95% CI: 95.7-100%) of patients
with HCV GT 1, 2, 3, 4, 5 and 6, respectively, achieved
SVR12 (Fig. 4a). These data indicate the SVR12 rate was
lower in the subpopulation of patients with HCV GT 3.

SVR12 rates in patients with compensated cirrhosis or
without cirrhosis

SVR12 rates in patients without cirrhosis were described in 14
phase III clinical trials (NCT02707952,> NCT02723084,*
NCT02604017,° NCT02640482,° NCT02640157,°
NCT02636595,%7  NCT02966795,° NCT02738138,'°
NCT02446717,*41> NCT03117569,'7 NCT02243293,5:18:1°
NCT03222583,2° NCT03092375,22 NCT0321252123),
including 3400 patients administered glecaprevir/pibrentas-
vir. SVR12 rates in patients with compensated cirrhosis were
described in 8 phase III clinical trials (NCT02707952,3
NCT02966795,8 NCT02642432,° NCT02738138,%°
NCT03089944,3 NCT02243293,%181° NCT03235349,%!
NCT0309237522) including 923 patients administered gle-
caprevir/pibrentasvir. In the integrated efficacy analysis,
97.3% (95% CI: 95.8-98.5%) and 98.0% (95% CI: 95.9-
99.3%) of the patients in the ITT populations without or with
compensated cirrhosis, respectively, achieved SVR12
(Fig. 4b). SVR12 rates between the two groups were not
significantly different.

SVR12 rates by treatment history

SVR12 rates in DAA-naive patients were described in 9 phase III
clinical trials (NCT02707952,3 NCT02723084,* NCT02604017,°
NCT02640482,° NCT02640157,° NCT03089944,13
NCT03117569,'”7 NCT03212521,23 NCT03219216%*), including
2,535 patients administered glecaprevir/pibrentasvir. SVR12
rates in DAA-experienced patients were described in 4
phase III clinical trials (NCT02707952,> NCT02604017,°
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Study Events Total
NCT02707952 184 185
NCT02723084 88 90
NCT02604017 699 703
NCT02640482 201 202
NCT02640157 371 390
NCT02636595 120 121
NCT02966795 82 84
NCT02642432 145 146
NCT02738138 150 153
NCT02651194 102 104
NCT03069365 98 101
NCT03089944 335 343

Weight Weight
Proportion 95%-Cl (fixed) (random)

= 0.99 [0.97;1.00] 3.8% 4.3%
— 0.98 [0.92;1.00] 1.9% 3.4%
= 0.99 [0.99;1.00] 14.6% 5.3%

—* 1.00 [0.97;1.00] 4.2% 4.4%
—&— 0.95 [0.92;0.97] 8.1% 4.9%
— = 0.99 [0.95;1.00] 25% 3.8%
— 0.98 [0.92;1.00] 1.7% 3.3%
b 0.99 [0.96;1.00] 3.0% 4.0%
—_— 0.98 [0.94;1.00] 3.2% 4.1%
— i 0.98 [0.93;1.00] 2.2% 3.6%

0.97 [0.92;0.99] 2.1% 3.5%
— 0.98 [0.95;0.99] 7.1% 4.9%

NCT02446717 arm B&C 40 44

0.91 [0.78;0.97] 0.9% 2.4%

NCT02446717 arm D&E 82 9 _— 0.90 [0.82;0.95] 1.9% 3.4%
NCT02692703 98 100 e 0.98 [0.93;1.00] 2.1% 3.5%
NCT03117569 354 380 — 0.93 [0.90;0.95] 7.9% 4.9%
NCT02243293 Part1 155 162 X T 0.96 [0.91;0.98] 3.4% 4.1%
NCT02243293 GT3 54 55 ST 0.98 [0.90;1.00] 1.1% 2.7%
NCT02243293 Part3 125 131 ——t 0.95 [0.90,0.98] 2.7% 3.9%
NCT02243293 Part4 196 203 —r- 0.97 [0.93;0.99] 4.2% 4.4%
NCT03222583 352 362 —& 0.97 [0.95;0.99] 7.5% 4.9%
NCT03235349 159 160 4= 0.99 [0.97;1.00] 3.3% 4.1%
NCT03092375 162 177 e 0.92 [0.86;0.95] 3.7% 4.2%
NCT03212521 222 230 — 0.97 [0.93;098] 4.8% 4.5%
NCT03219216 98 100 S 0.98 [0.93;1.00] 21% 3.5%
Fixed effect model 4817 ¢ 0.97 [0.97;0.98] 100.0% -
Random effects model < 0.97 [0.96; 0.98] -- 100.0%
1 1 1

Heterogeneity: P= 75%, ?= 0.0040, p < 0.01
08 085

0.95

Fig. 2. Forest plots showing SVR12 rates for glecaprevir/pibrentasvir in the ITT population (n=4817).

Weight Weight

Study Events Total
NCT02707952 184 184
NCT02723084 88 88
NCT02640482 201 201
NCT02636595 120 120
NCT02738138 150 151
NCT03069365 98 98
NCT02446717 arm B&C 40 42
NCT02692703 98 99
NCT03117569 354 364
NCT02243293 Part4 194 196
NCT03212521 222 222
Fixed effect model 1765

Random effects model

Heterogeneity: 12 = 72%, 1% = 0.0042, p < 0.01! '
0.85 0.9

0.95

Proportion 95%-Cl (fixed) (random)

—;‘ 1.00 [0.98; 1.00] 10.4% 10.0%

— 1.00 [0.96; 1.00] 5.0% 7.9%

—& 1.00 [0.98; 1.00] 11.4% 10.2%

— 1.00 [0.97;1.00] 6.8% 8.8%

—5 0.99 [0.96; 1.00] 8.6% 9.5%

— 1.00 [0.96; 1.00] 5.6% 8.2%

0.95 [0.84;0.99] 2.4% 5.4%

— 0.99 [0.95; 1.00] 5.6% 8.2%

— 0.97 [0.95; 0.99] 20.6% 11.3%

e 0.99 [0.96;1.00] 11.1%  10.1%

— 1.00 [0.98; 1.00] 12.6% 10.4%

9 1.00 [0.99; 1.00] 100.0% --

: <>I 1.00 [0.99; 1.00] -~ 100.0%
1

Fig. 3. Forest plots showing SVR12 rates for glecaprevir/pibrentasvir in the mITT population (n=1765).

NCT02640482,° NCT030923752%2), including 219 patients
administered glecaprevir/pibrentasvir. In the integrated effi-
cacy analysis, 97.7% (95% CI: 95.9-99.0%) and 96.2%
(95% CI: 92.1-99.1%) of DAA-naive and DAA-experienced
patients, respectively, achieved SVR12 (Fig. 4c).

Duration of treatment

In 2017, 8-week glecaprevir/pibrentasvir was approved in the
USA and Europe for patients infected with all HCV GTs without
cirrhosis. Pooled data from 13 phase III clinical trials
(NCT02604017,° NCT02640482,° NCT02640157,°
NCT02636595,57 NCT02642432,° NCT02651194,'!
NCT03089944,'3 NCT02446717,**'> NCT02692703,'¢
NCT03117569,7 NCT02243293,%18:1° NCT03092375,32

NCT0321252123) were included in an integrated efficacy
analysis of 2818 patients infected with HCV GTs 1-6 admin-
istered glecaprevir/pibrentasvir for 8, 12 or 16 weeks. Find-
ings showed that 97.5% (95% CI: 95.8-98.8%) and 97.8%
(95% CI: 95.9-99.2%) of patients in the ITT population
administered 8 or 12 weeks of glecaprevir/pibrentasvir,
respectively, achieved SVR12 (Fig. 4d).

HIV/HCYV coinfection

SVR12 rates in patients with HCV and no HIV coinfection were
described in 20 phase III clinical trials, including 4631
patients administered glecaprevir/pibrentasvir. In the inte-
grated efficacy analysis, 97.7% (95% CI: 96.5-98.5%) of
these patients achieved SVR12. SVR12 rates in patients with
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HCV and HIV coinfection were described in 2 phase III clinical
trials, including 186 patients administered glecaprevir/
pibrentasvir. In the integrated efficacy analysis, 98.9%
(95% CI: 96.4-100%) of these patients achieved SVR12
(Fig. 4e).

Comorbid HCV and SRI

SVR12 rates in patients with HCV and SRI were described in
19 phase III clinical trials, including 4612 patients adminis-
tered glecaprevir/pibrentasvir. In the integrated efficacy
analysis, 97.5% (95% CI: 96.3-98.5%) of these patients

achieved SVR12. In 3 trials, 217 patients with SRI achieved
high rates of SVR12 (97.7%, 95% CI: 94.5-99.0%) (Fig. 4f).

Safety

Safety data were available for 4015 patients (safety popula-
tion; 18 cohorts) administered glecaprevir/pibrentasvir. Of
these, 2420 (64.1%) patients reported an AE and 125
patients (3.32%) reported an SAE. In the integrated safety
analysis, the most frequently reported AEs were fatigue
(13.66%), headache (12.81%) and nausea (7.40%)
(Table 2). Other AEs included diarrhea, nasopharyngitis,
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insomnia, and dizziness. Three (<0.1%) patients reported an
SAE related to glecaprevir/pibrentasvir. Of these, 2 (1%)
patients reported angioedema that led to glecaprevir/pibren-
tasvir discontinuation on day 8 and 15, respectively; subse-
quently, the angioedema resolved within 7 and 3 days,
respectively. Both patients were Black or African American,
had a history of drug use, were receiving an angiotensin-con-
verting enzyme inhibitor, and had an HIV coinfection. In
ENDURANCE 4 (NCT02636595), 1 patient discontinued gle-
caprevir/pibrentasvir on day 12 due to a transient ischemic
attack that was considered related to glecaprevir/pibrentas-
vir.7 In ENDURANCE 2 (NCT02640482), the incidence of AEs
was similar in the placebo and active glecaprevir/pibrentasvir
arms.®

Discussion

This meta-analysis of data from 25 clinical trials revealed that
8 or 12 weeks of glecaprevir/pibrentasvir treatment is a safe
and effective pangenotypic treatment option for patients with
chronic HCV infection. Among the included trials, only 1765/
4817 patients were included in the mITT population, as 9
trials did not report these data. Findings showed that =97.0%
and 95.3% of patients with HCV GTs 1, 2, 4-6 and HCV GT 3
achieved SVR12, respectively.

HCV GT 3 infection is difficult to treat, as disease pro-
gression is rapid and the complication rate, including for
hepatocellular carcinoma, is higher than in other GTs.
SVR12 rates range from 92-100% in treatment-naive
patients with HCV GT 3, in the presence or absence of
compensated cirrhosis, administered most DAA-based thera-
pies.2> Glecaprevir/pibrentasvir and sofosbuvir/velpatasvir/
voxilaprevir (commonly known as SOF/VEL/VOX) achieve
SVR12 rates approaching 96% in treatment-experienced
patients with HCV GT 3.2° In ENDURANCE-3, SVR12 rates
were 95% (95% CI: 93-98%; n=222/233) and 97% (95%
CI: 93-99.9%; n=111/115) in treatment-naive patients with
HCV GT 3 and no cirrhosis administered glecaprevir/pibren-
tasvir or sofosbuvir/daclatasvir, respectively, for 12 weeks.>

Table 2. Rate of AEs and SAEs of G/P for patients with HCV genotypes 1-6

infection
Event Total n Rate 95% CI
Any AE, n (%) 4015 2420 64.13%  59.2-
68.9%
Serious AE, n (%) 4015 125 3.32% 1.96-
4.99%
DAA-related 1732 3 0.03% 0-
serious AE, n (%) 0.26%
AEs occurring
mostly
Fatigue, 1541 222 13.66% 10.03-
n (%) 18.34%
Headache, 1631 217 12.81% 9.77-
n (%) 16.18%
Nausea, 1401 113 7.40% 5.24-
n (%) 9.56%

Abbreviations: AE, adverse event; CI, confidence interval; G/P, glecaprevir/
pibrentasvir; SAE, serious adverse event.

The 12-week glecaprevir/pibrentasvir regimen was noninfe-
rior to the 12-week sofosbuvir/daclatasvir regimen. In fact,
real world data have shown that patients with HCV GT 3b
achieved lower SVR12 rates (33%[2/6]-50.0%[2/4]) than
patients with HCV GT 3a with the 12-week regimen.25:2”

In the present analysis, response rates to glecaprevir/
pibrentasvir in the ITT populations were not affected by the
presence (SVR12: 97.3% [95% CI: 95.8-98.5%])/absence
(SVR12: 98.0% [95% CI: 95.9-99.3%]) of compensated
cirrhosis. The SVR12 rate in patients without cirrhosis may
have been affected by inclusion of the trial by the Smart-C
Study Group, which included 380 patients with HCV without
cirrhosis who were administered glecaprevir/pibrentasvir.
The SVR12 rate in the ITT population was 92%, possibly
because 14 patients were lost to follow up.!” Consistent with
our findings, SVR12 rates were not influenced by the pres-
ence or absence of cirrhosis in real world studies.?®2° Cur-
rently, glecaprevir/pibrentasvir is not recommended for
patients with decompensated cirrhosis (Child-Pugh B and
Child-Pugh C) due to elevated drug exposures. Pharmacoki-
netic studies of glecaprevir 300 mg/pibrentasvir 120 mg
showed a 2.0-fold to 11-fold increase in glecaprevir AUC in
HCV-negative subjects with moderate or severe hepatic
impairment compared to normal subjects.30-32

The European Association for the Study of the Liver and
the American Association for the Study of Liver Diseases
recommend 12 weeks of SOF/VEL/VOX as the first-line
retreatment option for patients with HCV that have failed
DAA regimens. EASL 2018 guidelines recommend a 12 week
SOF+ glecaprevir/pibrentasvir regimen as a second-line
treatment option. This recommendation is based on evidence
from MAGELLAN-1 (part 2), which reported SVR12 rates of
95% in patients with HCV GT 1 and prior DAA treatment who
had received glecaprevir/pibrentasvir in the presence or
absence of IFN (mITT population).'#33 In the present analy-
sis, response rates to glecaprevir/pibrentasvir in the ITT pop-
ulations were not affected by treatment history (DAA-naive
SVR12: 97.7% [95% CI: 95.9-99.0%]; DAA-experienced
SVR12 96.2% [95% CI: 92.1-99.1%]). In contrast to our
findings, a previous meta-analysis found a lower SVR12 rate
for DAA-experienced vs. DAA-naive patients administered
glecaprevir/pibrentasvir (96.1% vs. 99.7%).3* These dispa-
rate results may be explained by our inclusion of data from
the Smart-C Study Group, where the patients lost to follow-up
may have influenced the results.

SVR12 rates may be lower in DAA-experienced patients, as
these patients have a higher probability of HCV GT 3 infection,
advanced liver disease, and DAA-class-specific resistance-
associated substitutions. Most recommendations suggest
resistance-associated substitution testing should guide
retreatment.3>3® One study showed that glecaprevir/pibren-
tasvir was effective for DAA-experienced patients with HCV
who did not achieve an SVR, except for patients with HCV
GT 1b who were carrying the NS5A-P32del mutation.3’
Another study (NCT03092375) showed that the overall
SVR12 was 95% and that only patients with GT1a infection
and not GT1b infection failed treatment with an NS5A inhib-
itor plus sofosbuvir. Thus, the authors recommend not testing
for RAS before retreatment.?? In another report, retreatment
with 12 weeks of glecaprevir/pibrentasvir was successful in a
hemodialysis patient with HCV GT 2a who had previously
failed 8 weeks of glecaprevir/pibrentasvir therapy.38

In terms of glecaprevir and pibrentasvir treatment dura-
tion, the present analysis found SVR12 rates in patients with
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HCV GT 1-6 administered glecaprevir/ pibrentasvir for 8
weeks (97.5% [95% CI: 95.8-98.8%]) or 12 weeks (97.8%
[95% CI: 95.9-99.2%]) were not significantly different.
Consistent with this, an integrated analysis of 9 phase II
and III clinical trials in 2041 patients with HCV GT 1-6 and no
cirrhosis reported similar SVR12 rates in the ITT population
for the 8- (98%) or 12-week (99%) glecaprevir/pibrentasvir
regimens.>3® These findings are also supported by real world
data (SVR12: 8-week vs. 12- or 16-week; 99.2% [95% CI:
98.5-99.9%] vs. 100%; P=1.00).*° The present review did
not include an integrated efficacy analysis of SVR12 rates
after 16 weeks of glecaprevir/pibrentasvir treatment, as
only 2 clinical trials reported these data. In 1 randomized
trial, >90% patients with HCV GT 1 (including those with
compensated cirrhosis) who were previously administered
sofosbuvir plus an NS5A inhibitor achieved SVR12 following
16 weeks of glecaprevir/pibrentasvir treatment. In the same
randomized study, patients administered 12 weeks of glecap-
revir/pibrentasvir had lower SVR12 rates (88.9%).2? In
MAGELLAN-1, 89% and 91% of patients administered 12
and 16 weeks of glecaprevir/pibrentasvir treatment achieved
SVR12, respectively.®

Glecaprevir/pibrentasvir treatment is effective for hepati-
tis C and comorbidities, including HIV and SRI. Patients with
HIV/HCV coinfection have a higher probability of developing
cirrhosis than patients infected with HCV alone. In the present
review, 97.8% of patients with HIV/HCV achieved SVR12 with
glecaprevir/pibrentasvir. Specifically, in EXPEDITION-2, 99%
of patients with HCV GT 1-6/HIV-1 in the presence or absence
of compensated cirrhosis in the mITT population achieved
SVR 12 with 8 or 12 weeks glecaprevir/pibrentasvir treat-
ment. There were no virologic failures among patients with no
cirrhosis administered 8 weeks of glecaprevir/pibrentasvir.
One HCV GT 3 treatment-naive patient with compensated
cirrhosis (12-week treatment arm) had on-treatment viro-
logic breakthrough at week 8 and did not achieve SVR12.1° In
3 Japanese patients with HCV GT 3/HIV coinfection and
hemophilia, glecaprevir/pibrentasvir was safe and effective.?
In patients with acute HCV and HIV, treatment with glecapre-
vir/pibrentasvir according to current recommendations
(2019) for chronic HCV achieved SVR12 rates of 100%.%*

Drug-drug interactions between glecaprevir/pibrentasvir
and antiretrovirals used to treat HIV (integrase inhibitors,
nonnucleoside reverse transcriptase, inhibitors, nucleoside/
tide analogues, pharmacokinetic enhancers, and protease
inhibitors) have been characterized in 7 phase 1 clinical
trials.*? Glecaprevir/pibrentasvir exposure levels were signif-
icantly increased by ritonavir-boosted protease (which inhibit
CYP3A, P-glycoprotein, and breast cancer resistant protein)
inhibitors and significantly decreased by efavirenz (CYP3A4
inducer), as glecaprevir is a substrate of P-glycoprotein,
breast cancer resistant protein and OATP1B1/3 and pibren-
tasvir is a substrate of P-glycoprotein and/or breast cancer
resistant protein. Metabolism of glecaprevir/pibrentasvir is
minimal, and glecaprevir/pibrentasvir may inhibit P-glycopro-
tein, breast cancer resistant protein, and OATP1B1/3 trans-
porters and weakly inhibit CYP3A.*® Atazanavir is
contraindicated in patients administered glecaprevir/pibren-
tasvir, and boosted protease inhibitors or efavirenz should not
be used. Other antiretroviral agents and bictegravir-based
HIV regimens are not expected to interact with glecaprevir/
pibrentasvir.

Glecaprevir/pibrentasvir is used in patients with HCV and
an estimated glomerular filtration rate of <30 mL min/1.73
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m?Z. Findings from the present analysis showed high SVR12
rates in patients with HCV and SRI administered glecaprevir/
pibrentasvir. No patients experienced virologic failure or viro-
logic relapse.t3:1%

Phase 1 trials support the safety of glecaprevir/pibrentas-
vir for HCV and SRI. In healthy subjects, glecaprevir and
pibrentasvir are eliminated through the fecal-biliary route,
with minor (<1% at clinical doses) renal clearance.** Expo-
sure levels of glecaprevir/pibrentasvir are not significantly
affected by renal impairment or dialysis, indicating that
patients with HCV and renal impairment may be administered
glecaprevir/pibrentasvir without the need for dose adjust-
ment or change in treatment duration. Consistent with this,
real world data show 96%-100% of patients with HCV and
SRI administered glecaprevir/pibrentasvir according to the
product label achieved SVR12.4°

The present analysis revealed that glecaprevir/pibrentas-
vir was well tolerated in patients with chronic HCV infection.
Among the 4105 patients included in the safety evaluations,
only 3 patients reported a drug-related SAE. The most
frequent AEs were fatigue, headache, and nausea. The
incidence and severity of AEs and SAEs in patients random-
ized to glecaprevir/pibrentasvir or matching placebo were
similar.® Safety was similar in patients with HCV without cir-
rhosis treated for 8 or 12 weeks. The incidence of AEs and
SAEs was higher in patients with HCV infection who under-
went a liver or kidney transplant (MAGELLAN-2;
NCT02692703), where 85 patients (85%) reported an AE
and 8 (8%) patients reported an SAE, 2 (2%) of which (sinus-
itis and abnormal hepatic function) were considered to be
related to glecaprevir/pibrentasvir.’® As liver function may
change during treatment with glecaprevir/pibrentasvir, the
international normalized ratio values should be monitored
closely.

Clinically, special populations, such as patients with
chronic HCV who have had hepatic or renal transplants, the
elderly, and the pediatric population, may be administered
glecaprevir/pibrentasvir. In MAGELLAN-2 (NCT02692703),
98% of patients who had received primary liver or kidney
transplants administered glecaprevir/pibrentasvir achieved
SVR12 (98%; 95% CI: 95.3-100%) (ITT analysis). The
SVR12 rate was 99% (98/99; 95% CI: 97-100%) in the
mITT analysis, which excluded patients who failed to achieve
SVR12 for nonvirologic reasons. Real world data confirm that
8- or 12-weeks of glecaprevir/pibrentasvir is effective in
patients with liver transplantation and recurring HCV, includ-
ing difficult-to-treat populations, such as those with severe
renal impairment, DAA treatment experience, cirrhosis, or
jaundice after liver transplantation.*® Glecaprevir/pibrentas-
vir is also effective for patients aged =65 years or
<18 years.*”*8 Although pharmacokinetic studies show gle-
caprevir/pibrentasvir exposure levels in adults and children
are comparable, the safety and efficacy of glecaprevir/pibren-
tasvir in children aged I-12 years has not been established.
However, in 1 study, a girl aged 10 years and 8 months
achieved SVR12 with no AEs after 8 weeks of glecaprevir/
pibrentasvir treatment.*®

This study was limited by high heterogeneity between
clinical trials. Although the SVR12 rates in the ITT populations
in the individual trials were all >90%, there was evidence of
high heterogeneity between trials (SVR 12 rates: ITT pop-
ulation, I?=75%; mITT population, I?=72%). Further studies
are required to understand the source of this heterogeneity
but it is likely due to the inclusion of various trials that
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reported data on patients with different GTs and comorbidities
in this meta-analysis. Despite the high heterogeneity
between trials, the overall SVR12 rate for the ITT population
(97.5%) was consistent with a previously published inte-
grated analysis (97.8%).34

Conclusions

This integrated efficacy and safety analysis of glecaprevir/
pibrentasvir confirmed that 8- or 12-weeks of glecaprevir/
pibrentasvir treatment is effective for HCV GTs 1-6, including
in patients with treatment-experience or compensated cir-
rhosis. Glecaprevir/pibrentasvir is a good option for patients
with HIV/HCV or comorbid SRI.
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