
STUDY ENDPOINTS AND ASSESSMENTS

Safety 
Assessment

Primary Efficacy 
Endpoint

Secondary Efficacy
Endpoints

Substudy 1: Percentage of pa�ents achieving SVR12 for Arm A (ITT popula�on)
Substudy 2: Percentage of cirrho�c pa�ents achieving SVR12 (ITT popula�on)
Substudies 1 and 2: Percentage of pa�ents with on-treatment virologic failure 
and post-treatment relapse (ITT popula�on)

Substudy 1: 
Demonstrate non-inferiority of SVR12 in Arm A compared to Arm B*

ITT-PS popula�on)

Percentage of pa�ents with treatment-emergent adverse events (AEs) and 
laboratory abnormali�es (ITT popula�on)

*Non-inferiority achieved if lower bound of 95% CI of the diff erence in SVR12 (Arm A – Arm B) is above -10%.

RESULTS
PARTICIPANTS

• 181 pati ents with HCV GT1 infecti on without cirrhosis 
were enrolled and treated in Substudy 1; 129 in Arm A 
(including 23 pati ents with Y93H polymorphism) and 52 
in Arm B

• 38 pati ents with HCV GT1 infecti on and compensated 
cirrhosis were enrolled and treated in Substudy 2

Table 2. Baseline Demographics and Disease 
Characteristi cs

Characteristic

Substudy 1
Without Cirrhosis

Substudy 2
Compensated 

Cirrhosis

Arm A
G/P

8 weeks
N = 129

Arm B
OBV/PTV/r
12 weeks

N = 52

G/P
12 weeks

N = 38

Female, n (%) 82 (64) 38 (73) 21 (55)

Age, median (range), years 64 (21–86) 67 (31–81) 73 (48–85)

BMI, mean ± SD, kg/m2 24 ± 4 23 ± 4 24 ± 5

IL28B non-CC genotype, n (%) 50 (39) 20 (39) 7 (18)

Treatment-naïve 94 (73) 37 (71) 26 (68)

Treatment-experienced 35 (27) 15 (29) 12 (32)

HCV subtype

 1a 4 (3) 0 0

 1b 125 (97) 52 (100) 38 (100)

NS5A Y93H present* 23 (18) 0 9 (24)

HCV RNA, mean ± SD, log
10

 IU/mL 6.1 ± 0.8 6.2 ± 0.6 6.0 ± 0.8

BMI, body mass index; G/P, Glecaprevir/Pibrentasvir; GT1, genotype 1; IL28B, interleukin 28B; 
OBV/PTV/r, ombitasvir/paritaprevir/ritonavir.
*Presence of Y93H determined by SRL Medisearch Laboratories using direct sequencing, which has an 
approximate detecti on threshold of 15%.

EFFICACY

• The CERTAIN-1 study met the primary endpoint (ITT-PS 
primary effi  cacy populati on)

 – The effi  cacy results observed in Arms A and B met the 
criteria for non-inferiority of the 8-week treatment durati on 
of G/P to the 12-week treatment durati on of OBV/PTV/r 
(SVR12 for Arm A – Arm B =  -0.9%; 95% CI: -2.8%, 0.9%)

INTRODUCTION 
• In Japan, 1.5 million individuals are esti mated to have 

chronic hepati ti s C virus (HCV) infecti on,1–4 with genotype 1 
(GT1) accounti ng for approximately 67% of cases5

• The health burden of chronic HCV infecti on in Japan 
is expected to rise over the next several years, due to 
projected disease progression combined with an aging 
populati on6

• Approved regimens in Japan for the treatment of 
HCV GT1-infected pati ents, which consti tutes 67% of 
all HCV infecti ons,7 require 12 weeks of treatment and 
some are contraindicated or not recommended in some 
subpopulati ons including pati ents with severe renal 
impairment and those with the HCV NS5A Y93H 
polymorphism

• A highly effi  cacious regimen that can be used to treat HCV 
GT1-infected pati ents including those with the HCV NS5A 
Y93H baseline polymorphism over a shorter treatment 
durati on would help improve the standard of care

Next Generati on Direct-acti ng Anti virals 

In vitro:8

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Oral dosing of 3 pills once-daily

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)
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againstt commmmoonn NNSS33 ppoollyymmoorrpphhiissmmss ((eg,
5A polymorphisms (eg, posi�ons 28, 30, 31

is�c an�viral ac�vity

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Collec�vely: G/P

GLE PIB

G/P is co-formulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Glecaprevir was identi fi ed by AbbVie and Enanta.

STUDY OBJECTIVE
• Evaluate the safety and effi  cacy of Glecaprevir/Pibrentasvir 

(G/P) in HCV GT1-infected Japanese pati ents including 
those with compensated cirrhosis

METHODS
• CERTAIN-1 is a phase 3, open-label, multi center study 

assessing the safety and effi  cacy of once-daily G/P in 
Japanese pati ents with chronic HCV infecti on

• HCV GT1-infected pati ents without cirrhosis were enrolled 
in Substudy 1

 – Pati ents without the NS5A Y93H polymorphism were 
randomized 2:1 to 8 weeks of G/P or 12 weeks of 
ombitasvir/paritaprevir/ritonavir (OBV/PTV/r) and 
were included in the primary effi  cacy analysis 

 – Pati ents with the NS5A Y93H polymorphism were 
assigned to the G/P Arm

• HCV GT1-infected pati ents with compensated cirrhosis 
were enrolled in Substudy 2 and received 12 weeks of G/P

• The primary effi  cacy endpoint of Substudy 1 was assessed 
in the intent-to-treat (ITT)-PS populati on, defi ned as the 
ITT populati on excluding those with the NS5A Y93H 
polymorphism at baseline

• Effi  cacy and safety were assessed in the ITT populati on, 
defi ned as pati ents who received at least 1 dose of 
study drug
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CONCLUSIONS
 SVR12 was achieved in 99.1% of Japanese pati ents with 
HCV GT1 infecti on without cirrhosis and without the HCV 
NS5A Y93H polymorphism at baseline following 8 weeks 
of treatment with G/P, no pati ent experienced virologic 
failure

 – Non-inferiority compared to 12 weeks of treatment 
with OBV/PTV/r was achieved
 – High SVR rates were achieved regardless of pati ent 
and disease characteristi cs

 All 23 pati ents with GT1 infecti on and the HCV Y93H 
polymorphism without cirrhosis achieved SVR12 
following 8 weeks of treatment with G/P

 All 38 pati ents with GT1 infecti on and compensated 
cirrhosis achieved SVR12 following 12 weeks of 
treatment with G/P

 G/P administered for 8 or 12 weeks was well tolerated 
and demonstrated a favorable safety profi le, with no 
serious AEs and low rates of liver-related laboratory 
abnormaliti es 

 – No pati ent experienced a grade 3 total bilirubin
 – No pati ent experienced laboratory abnormaliti es 
indicati ng liver disease progression 
 – No cases were consistent with Drug-induced Liver 
Injury (DILI)
 – No pati ent experienced hepati c decompensati on

 The once daily, RBV-free investi gati onal G/P may provide 
an 8-week treatment opti on for HCV GT1-infected 
DAA treatment-naïve non-cirrhoti c Japanese pati ents 
without the need for pretreatment testi ng for the Y93H 
polymorphism, and a 12-week treatment opti on for GT1-
infected Japanese pati ents with compensated cirrhosis
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• Effi  cacy was also assessed in the modifi ed ITT (mITT) 
populati on which excludes those who did not achieve 
SVR12 due to reasons other than virologic failure 

Figure 1. Study Design

PTW24 = post-treatment Week 24; BL = baseline; OBV/PTV/r = ombitasvir, paritaprevir, and ritonavir.

KEY ELIGIBILITY CRITERIA

Main inclusion criteria:

• Japanese pati ents aged 18 years or older (no upper limit)

• HCV GT1-infected, with HCV RNA level >1000 IU/mL at the 
ti me of screening 

• Treatment-naïve or treatment-experienced (IFN-based with 
or without RBV), DAA naïve

• Pati ents without cirrhosis (Substudy 1) were required 
to demonstrate absence of cirrhosis with a liver biopsy 
(eg, METAVIR — or equivalent — score of ≤3 or an Ishak 
score of ≤4), a Fibroscan score <12.5 kPa, or FibroTest 
score ≤0.72 and Aspartate Aminotransferase to Platelet 
Rati o Index ≤2, or screening Discriminant Score (z) less 
than zero

• Pati ents with compensated cirrhosis (Substudy 2) were 
required to have 1 of the following: a liver biopsy with a 
METAVIR (or equivalent) score >3 or Ishak fi brosis score >4, 
a FibroTest score ≥0.73 with an Aminotransferase to 
Platelet Rati o Index >2, a FibroScan score ≥14.6 kPa or 
screening Discriminant Score (z) greater than zero

Main exclusion criteria:

• A positi ve test result for hepati ti s B surface anti body or 
anti -HIV anti body

• Clinical evidence of Child-Pugh B or C classifi cati on or 
clinical history of decompensated cirrhosis

• Any cause of liver disease other than chronic HCV infecti on

• Abnormal screening laboratory results (Table 1)

Table 1. Abnormal Laboratory Results 
Exclusion Criteria in Pati ents Without 
Cirrhosis and With Compensated Cirrhosis

Assessment Without Cirrhosis Compensated Cirrhosis

eGFR*, mL/min/1.73m2 <30 <30

Serum albumin, g/dL <LLN <2.8

INR ≥1.2 ≥1.8

Hemoglobin, g/dL <10 <10

Platelet count, cells/mm3 <90 000 <50 000

INR, Internati onal normalized rati o; LLN, lower limit of normal.
*eGFR, esti mated glomerular fi ltrati on rate (using the MDRD method modifi ed for Japanese populati on: 
eGFR = 194 × Serum Creati nine–1.094 × Age–0.287 × 0.739 [if female]).

• SVR12 was achieved by 105/106 (99.1%) in the ITT-PS 
primary effi  cacy populati on randomized to receive 8 weeks 
of G/P in Arm A

 – No virologic failures occurred resulti ng in an SVR12 rate 
of 100% in the mITT populati on

 – The single pati ent not achieving SVR12 was lost to 
follow-up aft er achieving SVR4

• SVR12 was achieved by 52/52 (100%) pati ents enrolled 
in Arm B and treated with OBV/PTV/r for 12 weeks

• SVR12 was achieved by all 23 (100%) HCV GT1-infected 
pati ents with Y93H polymorphism in the 8-week G/P arm

• SVR12 was achieved by all 38 (100%) HCV GT1-infected 
pati ents with compensated cirrhosis

• No virologic failures occurred in any pati ent receiving G/P, 
with or without compensated cirrhosis, therefore baseline 
pati ent and viral characteristi cs, including the presence of 
NS5A Y93H as well as other baseline polymorphisms, had 
no impact on SVR12

Figure 2. SVR12 Rates For Each Arm in the 
ITT-PS, ITT, and mITT Populati ons

*The primary effi  cacy populati on of Substudy 1, ITT-PS, excludes pati ents with the HCV Y93H polymorphism.
Arm A: 8-week G/P treatment; Arm B: 12-week OBV/PTV/r treatment; Arm C: 12-week G/P treatment.
ITT = intent-to-treat, mITT = modifi ed ITT (excludes failures due to reasons other than virologic failures).
The error bars represent the 95% confi dence intervals.
In Arm A, 1 pati ent was lost to follow-up.

SAFETY

• Adverse events (AEs) were experienced by 57% and 67% 
of non-cirrhoti c pati ents in Arms A and B (Substudy 1), 
respecti vely, and by 66% in pati ents with compensated 
cirrhosis in Substudy 2

• One pati ent with compensated cirrhosis disconti nued 
treatment at Day 14 due to a Grade 2 AE (drug erupti on 
described as generalized erythematous papular rash) that 
was assessed as study–drug related by the treati ng physician

• No serious adverse events occurred in pati ents treated 
with G/P

• No cases of liver decompensati on occurred in any arm

• Laboratory abnormaliti es were rare across all treatment 
arms. For pati ents (with or without cirrhosis) treated 
with G/P, no grade ≥3 abnormaliti es occurred in alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
or total bilirubin levels 

METHODS ΈCONTINUEDΉ

Table 3. Treatment-emergent Adverse Events

Event

Substudy 1
Without Cirrhosis

Substudy 2
Compensated 

Cirrhosis

Arm A
G/P

8 weeks
N = 129

n (%)

Arm B
OBV/PTV/r
12 weeks

N = 52
n (%)

Arm C
G/P

12 weeks
N = 38
n (%)

Any AE 74 (57) 35 (67) 25 (66)

Any drug-related AE 30 (23) 14 (27) 7 (18)

Any serious AE 0 3 (6) 0

Any DAA-related serious AE 0 1 (2) 0

Any AE leading to D/C of study drug 0 1 (2) 1 (3)

Any AE leading to interruption of study drug 0 1 (2) 0

Common AEs (occurring in ≥5% and ≥2 patients in any arm)

 Nasopharyngitis 20 (16) 7 (14) 3 (8)

 Malaise 3 (2) 0 4 (11)

 Pruritus 8 (6) 5 (10) 2 (5)

 Headache 6 (5) 5 (10) 1 (3)

 Hypertension 4 (3) 4 (8) 1 (3)

 Blood bilirubin increased 3 (2) 3 (6) 1 (3)

 Cystitis 1 (1) 3 (6) 0

 Cough 1 (1) 1 (2) 2 (5)

 Rash 3 (2) 3 (6) 2 (5)

 Atrial fi brillation 0 0 2 (5)

 Head discomfort 0 0 2 (5)

 Oropharyngeal pain 0 0 2 (5)

 Pruritus generalized 0 0 2 (5)

Table 4. Key Post-baseline Laboratory 
Abnormaliti es

Laboratory abnormalities

Substudy 1
Without Cirrhosis

Substudy 2
Compensated 

Cirrhosis

Arm A
G/P

8 weeks
N = 129

n (%)

Arm B
OBV/PTV/r
12 weeks

N = 52
n (%)

Arm C
G/P

12 weeks
N = 38
n (%)

Haemoglobin

 Grade 2 (<10–8 g/dL) 2 (1.6) 4 (7.7) 1 (2.6)

 Grade ≥3 (<8 g/dL) 0 0 0

Alanine aminotransferase

 Grade 2 (>3–5 × ULN) 1 (0.8) 1 (1.9) 0

 Grade ≥3 (>5 × ULN) 0 1 (1.9) 0

Aspartate aminotransferase

 Grade 2 (>3–5 × ULN) 1 (0.8) 1 (1.9) 0

 Grade ≥3 (>5 × ULN) 0 0 0

Total bilirubin

 Grade 2 (>1.5–3 × ULN) 2 (1.6) 3 (5.8) 3 (7.9)

 Grade ≥3 (>3 × ULN) 0 0 0

ULN = upper limit of the normal range.



STUDY ENDPOINTS AND ASSESSMENTS

Safety 
Assessment

Primary Efficacy 
Endpoint

Secondary Efficacy
Endpoints

CERTAIN-2: Percentage of pa�ents achieving SVR12 for Arm A (ITT popula�on)
CERTAIN-1: Percentage of cirrho�c pa�ents achieving SVR12 (ITT popula�on)
CERTAIN-1 & CERTAIN-2: Percentage of pa�ents with on-treatment virologic 
failure and post-treatment relapse (ITT popula�on)

CERTAIN-2:
Demonstrate non-inferiority of SVR12 in Arm A compared to Arm B*
(ITT popula�on)

Percentage of pa�ents with treatment-emergent adverse events (AEs) and 
laboratory abnormali�es (ITT popula�on)

*Non-inferiority achieved if lower bound of 95% CI of the diff erence in SVR12 (Arm A – Arm B) is above -10%.

RESULTS
PARTICIPANTS

• 136 pati ents with HCV GT2 infecti on without cirrhosis were 
enrolled in CERTAIN-2 and randomized 2:1 to Arms A (n = 90) 
and B (n = 46), respecti vely

• 18 pati ents with HCV GT2 infecti on and compensated 
cirrhosis were enrolled in Arm C of CERTAIN-1

• Consistent with the demographics of HCV infecti ons in Japan, 
the majority of pati ents in all treatment arms were female, 
elderly and infected with HCV GT2a

Table 2. Baseline Demographics and Disease 
Characteristi cs

Characteristic

CERTAIN-2
Without Cirrhosis

CERTAIN-1
Compensated 

Cirrhosis

Arm A
G/P

8 weeks
N = 90

Arm B
SOF + RBV
12 weeks

N = 46

Arm C
G/P

12 weeks
N = 18

Female, n (%) 48 (53) 25 (54) 11 (61)

Age, median (range), years 57 (26-83) 58 (21-84) 70 (49-85)

BMI, mean ± SD, kg/m2 22.9 ± 3.3 23.0 ± 4.2* 22.2 ± 3.5

HCV subtype†

 2a, n (%) 65 (72) 30 (65) 10 (56)

 2b, n (%) 25 (28) 16 (35) 8 (44)

IL28B non-CC genotype, n (%) 23 (26) 9 (20) 3 (17)

HCV RNA, mean ± SD, log
10

 IU/mL 6.0 ± 0.8 6.1 ± 0.8 5.3 ± 1.0

Treatment-experienced, n (%) 15 (17) 8 (17) 7 (39)

BMI, body mass index; G/P, Glecaprevir/Pibrentasvir; IL28B, interleukin 28B; SOF+RBV, sofosbuvir+ ribavirin.
*N = 45.
†HCV subtype determined by phylogeneti c analysis of baseline NS3/4A and/or NS5A sequence.

EFFICACY

• The CERTAIN-2 study met the primary endpoint (ITT primary 
effi  cacy populati on): G/P for 8 weeks was non-inferior to 
SOF + RBV for 12 weeks

 – The diff erence in SVR12 between Arms A and B (4.3; 95% 
CI:-3.5, 12.1) met the criteria for non-inferiority as the 
lower bound of the 95% CI was above the predefi ned 
threshold of -10%

• SVR12 was achieved by 88/90 (97.8%) pati ents enrolled in 
Arm A and treated with G/P for 8 weeks (ITT populati on)

 – No virologic failures occurred 

 – One pati ent not achieving SVR12 was lost to follow-up aft er 
achieving SVR4, while the other prematurely disconti nued 
study drug due to an adverse event (AE) (nausea and 
vomiti ng) aft er 18 days of treatment with undetectable 
HCV RNA at the ti me of disconti nuati on

INTRODUCTION 
• In Japan, 1.5 million individuals are esti mated to have chronic 

hepati ti s C virus (HCV) infecti on,1–4 with genotype 2 (GT2) 
accounti ng for approximately 30% of cases5 

• The Japanese HCV pati ent populati on tends to be older and 
have a higher rate of advanced liver disease compared to 
pati ents in the United States and Europe, and as such the 
health burden of HCV infecti on is expected to rise in the 
coming years6,7 

• The current standard of care for HCV GT2-infected pati ents 
in Japan requires co-administrati on with ribavirin (RBV): 
sofosbuvir (SOF) + RBV for 12 weeks or OBV/PTV/r + RBV for 
GT2a HCV-infected pati ents without cirrhosis for 16 weeks8

• RBV is associated with adverse events, notably anemia, 
and is contraindicated in Japan for use in pati ents with 
renal impairment (CrCl ≤50 mL/min). In additi on, SOF is 
contraindicated in pati ents with severe renal impairment9 

• A once-daily, potent, safe and RBV-free regimen with high 
effi  cacy for treatment of HCV GT2, regardless of baseline 
pati ent demographics or viral characteristi cs can help 
improve the standard of care for HCV GT2-infected pati ents 
in Japan

Next Generati on Direct-acti ng Anti virals 

In vitro:10

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Oral dosing of 3 pills once-daily

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)
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againstt commmmoonn NNSS33 ppoollyymmoorrpphhiissmmss ((eg,
5A polymorphisms (eg, posi�ons 28, 30, 31

is�c an�viral ac�vity

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Collec�vely: G/P

GLE PIB

G/P is co-formulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVE
• Evaluate the safety and effi  cacy of Glecaprevir/Pibrentasvir 

(G/P) in HCV GT2-infected Japanese pati ents including those 
with compensated cirrhosis

METHODS
• CERTAIN-1 and CERTAIN-2 are phase 3, open-label, 

multi center studies assessing the safety and effi  cacy of G/P 
(300/120mg) once daily in Japanese pati ents with HCV 
infecti on

• Pati ents without cirrhosis enrolled in CERTAIN-2 had HCV GT2 
infecti on and were randomized 2:1 to treatment with 8 weeks 
with G/P (Arm A) or 12 weeks with SOF (400 mg QD) + RBV 
(600–1000 mg weight-based, divided BID) (Arm B)

• A cohort of pati ents enrolled in CERTAIN-1 (Arm C) had GT2 
infecti on and compensated cirrhosis and were assigned to 
treatment with G/P for 12 weeks 

• Safety and effi  cacy were assessed in the intent-to-treat (ITT) 
populati on, defi ned as all pati ents who received at least 
1 dose of study drug. Effi  cacy was also assessed in the 
modifi ed ITT (mTT) populati on, defi ned as the ITT populati on 
excluding pati ents who failed to achieve SVR12 for reasons 
other than virologic failure
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CONCLUSIONS
 97.8% SVR12 was achieved in HCV GT2-infected Japanese 
pati ents without cirrhosis following 8 weeks of treatment 
with G/P

 – No virologic failures occurred

 – The 8-week G/P treatment regimen was non-inferior to 
the 12 week SOF + RBV regimen

 – High SVR rates were achieved regardless of pati ent and 
disease characteristi cs

 100% SVR12 was achieved in HCV GT2-infected pati ents 
with compensated cirrhosis following 12 weeks of 
treatment with G/P

 G/P administered for 8 and 12 weeks was well tolerated, 
with no drug-related serious AEs reported and low rates 
of liver-related laboratory abnormaliti es

 – 1 pati ent experienced a Grade 3 total bilirubin with 
indirect predominance and without concurrent ALT 
elevati on or other laboratory abnormaliti es indicati ng 
liver disease progression (eg, no concomitant increases in 
INR or decreases in albumin)

 – No cases were consistent with Drug-induced Liver 
Injury (DILI)

 – No pati ents experienced hepati c decompensati on

 G/P is an investi gati onal, once daily, all-oral, RBV-free 
treatment regimen with high rates of SVR12 and favorable 
tolerability profi le in HCV GT2-infected Japanese pati ents 
including those with compensated cirrhosis, and shorter 
treatment durati on for HCV GT2-infected pati ents without 
cirrhosis than current standard of care regimens
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Figure 1. Study Design

PTW24 = post-treatment Week 24; BL = baseline.
RBV dosing: 600–1000 mg weight-based, divided BID.

KEY ELIGIBILITY CRITERIA

Main inclusion criteria:

• Japanese pati ents aged 18 years or older (no upper limit)

• HCV GT2 infected with HCV RNA level >1000 IU/mL at the 
ti me of screening 

• Treatment-naïve or treatment-experienced (IFN-based with 
or without RBV) 

• Pati ents without cirrhosis (CERTAIN-2) were required to 
demonstrate absence of cirrhosis with a liver biopsy (eg, 
METAVIR — or equivalent — Score of ≤3 or an Ishak score 
of ≤4), a Fibroscan score <12.5 kPa, or FibroTest score ≤0.72 
and Aspartate Aminotransferase to Platelet Rati o Index ≤2, 
or screening Discriminant Score (z) less than zero

• Pati ents with compensated cirrhosis (CERTAIN-1) were 
required to have 1 of the following: a liver biopsy with 
a METAVIR (or equivalent) score >3 or Ishak score >4, a 
FibroTest score ≥0.73 with an Aminotransferase to Platelet 
Rati o Index >2, a FibroScan score ≥14.6 kPa or screening 
Discriminant Score (z) greater than zero

Main exclusion criteria:

• A positi ve test result for hepati ti s B surface anti gen or 
anti -HIV anti body

• Clinical evidence of Child-Pugh B or C classifi cati on or clinical 
history of decompensated cirrhosis

• Any cause of liver disease other than chronic HCV-infecti on 

• Abnormal screening laboratory results (Table 1)

Table 1. Abnormal Laboratory Results Exclusion 
Criteria for Pati ents Without Cirrhosis and 
Pati ents With Compensated Cirrhosis

Assessment Without Cirrhosis Compensated Cirrhosis

eGFR*, mL/min/1.73m2 N/A <30

CrCl, mL/min ≤50 N/A

Serum albumin, g/dL <LLN (3.3 g/dL) <2.8

INR ≥1.2 ≥1.8

Hemoglobin, g/dL <12 <10

Platelet count, cells/mm3 <90 000 <50 000

INR, Internati onal normalized rati o; LLN, lower limit of normal. CrCl, creati nine clearance.
*eGFR, esti mated glomerular fi ltrati on rate (using the MDRD method modifi ed for Japanese populati on: 
eGFR  =  194 × Serum Creati nine–1.094 × Age–0.287 × 0.739 [if female]).

• SVR12 was achieved by 43/46 (93.5%) pati ents enrolled in 
Arm B and treated with SOF + RBV for 12 weeks (ITT populati on)

 – Two pati ents had virologic relapse by post-treatment 
Week 12, the third pati ent not achieving SVR12 
prematurely disconti nued treatment

• 100% (18/18) HCV GT2-infected pati ents with compensated 
cirrhosis enrolled in CERTAIN-1 Arm C and treated with G/P 
for 12 weeks achieved SVR12

Figure 2. SVR12 Rates For Each Arm in the ITT 
and mITT Populati ons

98 94 100 100 96 100

*ITT = intent-to-treat, mITT = modifi ed ITT (excludes failures due to reasons other than virologic failures).
Arm A: 8-week G/P treatment; Arm B: 12-week SOF+RBV treatment; Arm C: 12-week G/P treatment. 
In Arm A, 1 pati ent was lost to follow-up and 1 pati ent disconti nued study drug.
In Arm B, 2 pati ents had a relapse and 1 pati ent disconti nued study drug.
The error bars represent the 95% confi dence intervals.

SAFETY

• The lower rates of AEs in Arm A compared to Arm B are 
stati sti cally signifi cant (P = .002 and P <.001 for all AEs and 
drug-related AEs, respecti vely; Table 3)

 – AEs that occurred at a stati sti cally signifi cant lower rate 
in Arm A than Arm B (P <.05) were anaemia, blood bilirubin 
increase and hyperuricaemia 

• Two pati ents (2%) in Arm A experienced serious adverse 
events, spontaneous pneumothorax in 1 pati ent and unstable 
angina in the other, neither event was assessed by the 
treati ng physician as being related to G/P 

• One pati ent (1%) in Arm A disconti nued study drug due 
to a drug-related AE (nausea and vomiti ng) aft er 18 days 
of treatment

• One pati ent (2%) in Arm B disconti nued study drug due to a 
drug-related AE (Malaise) aft er 12 days of treatment 

• No liver decompensati on events occurred in any arm

• One pati ent in CERTAIN-1 (Arm-C) disconti nued study drug 
due to a Grade 2 drug-related AE (drug erupti on, on Day 12, 
characterized as a patchy purpuric rash and eczema) which 
was resolved on Day 29

• Post-baseline abnormaliti es in key laboratory parameters 
were rare across all treatment arms (Table 4)

 – No Grade ≥3 abnormaliti es occurred in hemoglobin, alanine 
aminotransferase or aspartate aminotransferase levels in 
pati ents treated with G/P

METHODS ΈCONTINUEDΉ

 – One pati ent with compensated cirrhosis treated 
with G/P had a Grade 3 elevati on in total bilirubin 
(predominantly indirect bilirubin) at Week 1, which 
returned to baseline (Grade 2) at the Day 15 visit, with 
no concomitant ALT elevati on

 – Post-baseline Grade ≥2 levels in hemoglobin and total 
bilirubin were stati sti cally signifi cantly lower in pati ents in 
Arm A compared to Arm B

 – One pati ent in Arm B treated with SOF+RBV had a Grade 3 
elevati on in total bilirubin levels lasti ng for approximately 
58 days 

Table 3. Treatment-emergent Adverse Events

Event

CERTAIN-2
Without Cirrhosis

CERTAIN-1
Compensated 

Cirrhosis

Arm A
G/P

N = 90
n (%)

Arm B
SOF + RBV

N = 46
n (%)

Arm C
G/P

N = 18
n (%)

Any AE* 43 (48) 35 (76) 12 (67)

Any drug-related AE† 16 (18) 23 (50) 7 (39)

Any serious AE 2 (2)‡ 2 (4)§ 0

Any study–drug related serious AE 0 1 (2) 0

Any AE leading to D/C of study drug 1 (1.1)ll 1 (2.2)¶ 1 (6)

Any AE leading to interruption of study drug 0 2 (4.3)** 0

Common AEs (occurring in ≥5% and ≥2 patient in any group)

 Anaemia†† 0 16 (35) 1 (6)

 Pruritus 3 (3) 2 (4) 4 (22)

 Blood bilirubin increased‡‡ 1 (1) 7 (15) 2 (11)

 Nasopharyngitis 9 (10) 5 (11) 2 (11)

 Malaise 5 (6) 4 (9) 1 (6)

 Headache 6 (7) 1 (2) 0

 Nausea 3 (3) 3 (7) 0

 Stomatitis 1 (1) 3 (7) 0

 Hyperuricaemia§§ 0 3 (7) 0

*Diff erence between Arm A and Arm B is stati sti cally signifi cant (P = .002).
†Diff erence between Arm A and Arm B is stati sti cally signifi cant (P <.001).
‡Pneumothorax spontaneous and angina unstable.
§Pneumonia and Castleman’s disease, the former assessed as not drug-related and the latt er as drug related.
llNausea and vomiti ng.
¶Malaise.
**Pneumonia and anaemia, the latt er assessed as study-drug related.
††Diff erence between Arm A and Arm B is stati sti cally signifi cant (P <.001).
‡‡Diff erence between Arm A and Arm B is stati sti cally signifi cant (P = .002).
§§Diff erence between Arm A and Arm B is stati sti cally signifi cant (P = .037).

Table 4. Key Post-baseline Laboratory 
Abnormaliti es

Laboratory abnormalities

CERTAIN-2
Without Cirrhosis

CERTAIN-1
Compensated Cirrhosis

Arm A
G/P

N = 90
n (%)

Arm B
SOF + RBV

N = 46
n (%)

Arm C
G/P

N = 18
n (%)

Haemoglobin

 Grade 2 (<10–8 g/dL)* 1 (1) 4 (9) 2 (11)

 Grade ≥3 (<8 g/dL) 0 1 (2) 0

Alanine aminotransferase

 Grade 2 (>3–5 × ULN) 0 0 0

 Grade ≥3 (>5 × ULN) 0 0 0

Aspartate aminotransferase

 Grade 2 (>3–5 × ULN) 0 0 1 (6)

 Grade ≥3 (>5 × ULN) 0 0 0

Total bilirubin

 Grade 2 (>1.5–3 × ULN)† 4 (4) 9 (22) 2 (11)

 Grade ≥3 (>3 × ULN) 0 1 (2) 1 (6)

ULN, upper limit of the normal range.
*Diff erence in Grade ≥2 between Arm A and B was stati sti cally signifi cant (P = .017).
†Diff erence in Grade ≥2 between Arm A and B was stati sti cally signifi cant (P = .005).



STUDY ASSESSMENTS

• Percentage of pati ents with SVR12 (HCV RNA <LLOQ 12 weeks aft er the 
last dose of study drug)

• Adverse events (AEs), including serious adverse events (SAEs) and those 
leading to treatment disconti nuati on and death, and clinical laboratory 
parameters were monitored throughout the treatment and immediate 
post-treatment periods (within 30 days aft er treatment completi on)

• Safety analyses included pooled AEs and laboratory data from all pati ents 
who received at least 1 dose of study drug in the studies specifi ed

RESULTS
• A total of 2265 pati ents were enrolled from 25 countries and included 

in this safety analysis

• Baseline demographic and clinical characteristi cs strati fi ed by cirrhoti c 
status are shown in Table 1

Table 1. Baseline Demographics and Disease 
Characteristi cs

Characteristic
Patients without cirrhosis

n = 1977

Patients with 
compensated cirrhosis

n = 288
Total

N = 2265

Male, n (%) 1057 (54) 182 (63) 1239 (55)

Age, median (range), years 53 (19–84) 58 (26–88) 54 (19–88)

White race, n (%) 1590 (81) 244 (85) 1834 (81)

BMI, median (range), kg/m2 26 (17–66) 28 (18–55) 26 (17–66)

HCV genotype, n (%)

 1 821 (42) 112 (39) 933 (41)

 2 426 (22) 34 (12) 460 (20)

 3 517 (26) 115 (40) 632 (28)

 4 144 (7) 18 (6) 162 (7)

 5 29 (2) 2 (1) 31 (1)

 6 40 (2) 7 (2) 47 (2)

Treatment-naive, n (%) 1406 (71) 174 (60) 1580 (70)

Treatment-experienced, n (%) 571 (29) 114 (40) 685 (30)

 PRS-experienced 485 (25) 87 (30) 572 (25)

 NS5A- and/or PI-experienced 86 (4) 27 (9) 113 (5)

Baseline fi brosis stage, n (%)

 F0–F1 1593 (81) 0 1593 (71)

 F2 154 (8) 0 154 (7)

 F3 226 (12) 2 (<1) 228 (10)

 F4 0 286 (99) 286 (13)

 Missing 4 0 4

Baseline HCV RNA level, log
10

 IU/mL, 
median (range)

6.2 (0.8–7.8) 6.2 (3.1–7.4) 6.2 (0.7–7.8)

Baseline platelet, 10^9/L, n (%)

 <100 6 (<1) 68 (24) 74 (3)

 ≥100 1971 (99) 220 (76) 2191 (97)

Baseline eGFR, mL/min/1.73 m2, n (%)

 <30 0 0 0

 ≥30–<60 27 (1) 8 (3) 35 (2)

 ≥60–<90 930 (49) 115 (46) 1045 (46)

 ≥90 925 (49) 129 (51) 1054 (46)

 Missing 95 36 131

BMI, body mass index; eGFR, esti mated glomerular fi ltrati on rate; HCV, hepati ti s C virus; PI, protease inhibitor; PRS, pegIFN/RBV or SOF + RBV ± pegIFN.

BACKGROUND 
• Chronic hepati ti s C virus (HCV) infecti on is a major cause of cirrhosis, 

hepatocellular carcinoma (HCC), and end-stage liver disease1; achieving 
a sustained virologic response (SVR) is associated with reduced risk of 
developing cirrhosis, hepati c decompensati on, HCC, and death2

• Glecaprevir (formerly ABT-493), an NS3/4A protease inhibitor, and 
pibrentasvir (formerly ABT-530), an NS5A inhibitor, are direct-acti ng 
anti virals (DAAs) being developed as a once-daily, fi xed-dose combinati on 
regimen (G/P) to treat genotype (GT) 1–6 HCV infecti on (Figure 1)

• In phase 2 studies and a large registrati onal programme, G/P achieved 
SVR12 rates of 95% or greater in pati ents infected with GT 1–6 and 
demonstrated a favourable safety profi le without relevant laboratory 
abnormaliti es or alanine aminotransferase (ALT) elevati ons3–12

• Here we report results of an integrated safety analysis of 2265 pati ents 
treated with G/P 300/120 mg once daily, regardless of formulati on, 
in phase 2 or 3 studies

Figure 1. Next Generati on Direct-acti ng Anti virals 
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metabolism:
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Pibrentasvir
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Coformulated: G/P

GLE PIB

G/P is coformulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Note in the phase 2 SURVEYOR-I and SURVEYOR-II studies, once daily GLE (300 mg) + PIB (120 mg) were administered separately.
Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVES
• To describe the safety of G/P in pati ents treated for 8, 12, or 16 weeks 

across eight phase 2 or 3 studies, including all major HCV genotypes

 – This analysis focuses primarily on pati ents without cirrhosis; however, 
safety data are also presented for those pati ents with compensated 
cirrhosis to allow comparison of the safety profi les; detailed safety and 
pharmacokineti c (PK) informati on for pati ents with compensated cirrhosis 
is being presented separately (Gane E, et al. EASL 2017, Poster number: 
THU-263)

METHODS
STUDY DESIGN

• Eight global, multi centre, open-label or double blind and placebo controlled 
phase 2 and 3 clinical trials were included in this analysis:

 – ENDURANCE-I (NCT02604017): phase 3, randomised study to evaluate 
the effi  cacy and safety of G/P in adults with chronic HCV GT1 infecti on

 – ENDURANCE-II (NCT02640482): phase 3, randomised, double-blind, 
placebo-controlled study to evaluate the effi  cacy and safety of G/P in 
adults with chronic HCV GT2 Infecti on 

 – ENDURANCE-III (NCT02640157): phase 3, randomised, acti ve-controlled 
study to compare effi  cacy and safety of G/P with sofosbuvir (SOF) 
co-administered with daclatasvir in adults with chronic HCV GT3 infecti on 
(Foster GR, et al. EASL 2017, Oral presentati on number: GS-006)

 – ENDURANCE-IV (NCT02636595): phase 3, single-arm study to evaluate 
the effi  cacy and safety of G/P in adults with chronic HCV GT4, GT5, 
or GT6 infecti on 

 – EXPEDITION-I (NCT02642432): phase 3, single-arm study to evaluate the 
effi  cacy and safety of ABT-493/ABT-530 in adults with chronic HCV GT1, 
GT2, GT4, GT5, or GT6 infecti on and compensated cirrhosis (Forns X, 
et al. EASL 2017, Oral presentati on number: GS-005)
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CONCLUSIONS
 In pati ents with HCV GT1–6 infecti on treated in phase 2 and 3 clinical 
studies, G/P achieved 97% (1926/1977) SVR12 in non-cirrhoti c pati ents 
and 97% (279/288) SVR12 in cirrhoti c pati ents. G/P was well tolerated, 
with very low rates of disconti nuati ons and DAA-related SAEs

 The safety profi le in subjects with cirrhosis was similar to those in 
subjects without cirrhosis (see also Gane E, et al. EASL 2017, Poster 
number: THU-263)

 Grade ≥3 laboratory abnormaliti es more severe than baseline were 
infrequent
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 – MAGELLAN-I (NCT02446717): phase 2, randomised study to evaluate 
the effi  cacy, safety, and PK of co-administrati on of GLE and PIB or G/P ± 
ribavirin (RBV) in adults with chronic HCV infecti on who failed a prior 
DAA-containing therapy (Poordad F, et al. EASL 2017, Oral presentati on 
number: PS-156). Pati ents who received RBV were excluded from this 
integrated analysis

 – SURVEYOR-I (NCT02243280): phase 2 study to evaluate the effi  cacy, 
safety, and PK of co-administrati on of GLE and PIB ± RBV in subjects with 
HCV GT1, GT4, GT5, or GT6 infecti on. Pati ents who received RBV were 
excluded from this integrated analysis

 – SURVEYOR-II (NCT02243293): phase 2/3, randomised, multi -part study 
to evaluate the effi  cacy, safety, and PK of co-administrati on of GLE and 
PIB ± RBV in subjects with chronic HCV GT2–6 infecti on. Pati ents who 
received RBV were excluded from this integrated analysis

• Pati ents were assigned to treatment arms of 8-, 12-, or 16-week durati on, 
as defi ned in the study protocols (Figure 2)

Figure 2. Phase 2 and 3 Multi center Studies of GT1–6 
HCV-infected Pati ents Without Cirrhosis or With 
Compensated Cirrhosis

N = 120

GT1–6 N = 1317

N = 828

Day 0 16 24

G/P 300/120 mg QD

Post-treatment period

G/P 300/120 mg QD

G/P 300/120 mg QD

Week 8 12

Cirrho�c  n = 63
Non-cirrho�c n = 57

Non-cirrho�c

Cirrho�c  n = 225
Non-cirrho�c n = 1092

G/P, glecaprevir (formerly ABT-493) and pibrentasvir (formerly ABT-530); GT, genotype; QD, once daily.

KEY ELIGIBILITY CRITERIA

• Eligible pati ents were treatment-naive or treatment-experienced with 
prior pegylated interferon (pegIFN)/RBV or SOF + RBV ± pegIFN or in the 
MAGELLAN-1 study, experienced with a NS5A and/or protease inhibitor-
containing regimen. Pati ents were ≥18 years of age with no upper limit, 
with compensated liver disease, and without HIV (except ENDURANCE-1) 
or HBV co-infecti on

• Compensated cirrhosis was confi rmed at screening by:

 – Child-Pugh score ≤6, and no current or past clinical evidence of 
Child-Pugh B or C classifi cati on, or clinical history of liver decompensati on

 – Documentati on of one of the following:

 Histological diagnosis from liver biopsy

 FibroTest score ≥0.75 and aspartate aminotransferase (AST): platelet 
rati o index (APRI) >2

 FibroScan score ≥ 14.6 kPa

• Pati ents documented as non-cirrhoti c were defi ned as meeti ng one of the 
following criteria:

 – Histological diagnosis from liver biopsy demonstrati ng the absence 
of cirrhosis

 – FibroTest score <12.5 kPa or indeterminate FibroTest score 
≥12.5 –<14.6 kPa with a qualifying liver biopsy

 – FibroTest score ≤0.48 and AST–APRI <1 or indeterminate FibroTest score 
>0.48–<0.75 kPa, or confl icti ng APRI results with a qualifying liver biopsy

• At screening, pati ents must not have co-infecti on with >1 HCV GT; HCC; 
ALT, or AST levels >10 × the upper limit of normal (ULN) (or >5 × ULN in 
SURVEYOR-I); creati nine clearance <50 mL/min; or internati onal normalised 
rati o (INR) >2.3 (unless subject has known haemophilia or is on a stable 
anti coagulant regimen aff ecti ng INR); albumin <2.8 g/dL; total bilirubin 
>3.0 × ULN

• Pati ents at screening must have had platelets ≥60 000 cells per mm3 
(≥120 000 cells per mm3 in SURVEYOR-I and SURVEYOR-II) and 
≥90 000 cells per mm3 in pati ents with compensated cirrhosis and 
without, respecti vely

RESULTS ΈCONTINUEDΉ

EFFICACY

• Overall, 97% (1926/1977) of pati ents without cirrhosis achieved SVR12 
(intent-to-treat); high SVR12 rates were achieved irrespecti ve of HCV GT

SAFETY

ADVERSE EVENTS

• Overall, 68% (1529/2265) of pati ents reported experiencing ≥1 AE of any 
type; 67% (1316/1977) of non-cirrhoti c pati ents experienced an AE (Table 2)

• The most commonly reported AEs (>10%) were headache and fati gue

• Most AEs were mild in severity, and the frequency and severity were similar 
in pati ents with compensated cirrhosis compared with those without cirrhosis

• Only 1 pati ent experienced an SAE considered by the investi gator to be 
possibly DAA-related (transient ischemic att ack) on Day 11; the pati ent 
disconti nued treatment on Day 12 and the SAE resolved the same day. 
The pati ent did not return for SVR12 (Table 2)

• Eight (0.4%) pati ents without cirrhosis experienced an AE that led to 
disconti nuati on of study drug; of which 3 pati ents disconti nued study 
drugs due to AEs assessed as being possibly related to DAA treatment

• All deaths were considered not related to the study drug

Table 2. Summary of Adverse Events 

Event
Non-cirrhotic patients

n = 1977

Patients with 
compensated cirrhosis

n = 288
Total

N = 2265

Any AE, n (%) 1316 (67) 213 (74) 1529 (68)

AE occurring in ≥10% of patients, n (%)

 Headache 363 (18) 47 (16) 410 (18)

 Fatigue 272 (14) 58 (20) 330 (15)

Any SAE 31 (2) 17 (6) 48 (2.1)

DAA-related SAE 1 (<0.1) 0 1 (<0.1)

Any AE leading to discontinuation of study drug* 8 (0.4) 0 8 (0.4)

Any DAA-related AE with ≥grade 3† 4 (0.2) 0 4 (0.2)

Any fatal AE 2 (0.1) 0 2 (<0.1)

Death‡ 5 (0.3) 1 (0.3) 6 (0.3)

*Of the total 8 pati ents, 3 pati ents experienced a total of 9 DAA-related AEs leading to study drug disconti nuati on, including abdominal pain, 
diarrhoea, dyspepsia, nausea, fati gue, malaise, dizziness, headache, and transient ischaemic att ack; †Four (0.2%) pati ents experienced any 
DAA related AE with ≥grade 3, including upper abdominal pain, asthenia, migraine, and increased ALT, AST, and GGT; ‡Causes of death, all n = 1: 
pneumonia, accidental overdose, adenocarcinoma, hepati c cancer metastati c, cerebral haemorrhage, alcohol poisoning, and toxicity to various 
agents. AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DAA, direct-acti ng anti viral; SAE, serious adverse event.

LABORATORY ABNORMALITIES

• Two (<0.1%) pati ents experienced grade 3 elevati ons in ALT from baseline 
(>5 × ULN, grade higher than baseline) 

 – Across the phase 2 and 3 studies, four (<0.1%) pati ents experienced 
a post-nadir grade 3 in ALT (>5 × ULN). All 4 pati ents were non-cirrhoti c 
and elevati ons were considered not clinically relevant or most likely 
associated with eti ologies unrelated to study drug (passage of gallstone)

• No cases consistent with drug-induced liver injury occurred (Table 3)

• Six pati ents (0.3%) without cirrhosis experienced grade 3 (>3 × ULN) 
elevati ons of total bilirubin. Most of these were transient elevati ons of 
predominantly indirect bilirubin without associated ALT increase in pati ents 
with indirect hyperbilirubinaemia at baseline (Gilbert’s syndrome) (Table 3)

• No pati ents disconti nued prematurely due to laboratory abnormaliti es

Table 3. Summary of Laboratory Abnormaliti es

Laboratory abnormalities
Non-cirrhotic patients

n/N (%)

Patients with 
compensated cirrhosis

n/N(%)
Total

n/N(%)

ALT ≥grade 3 (>5 × ULN)* 2/1975 (0.1) 0 2/2263 (<0.1)†

Total bilirubin ≥grade 3 (>3 × ULN)* 6/1975 (0.3) 2/288 (0.7) 8/2263 (0.4)‡

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ULN, upper limit of normal.
*Increased grade from baseline result; †One pati ent experienced grade 3 and above ALT (>5 × ULN) elevati ons concomitant with total bilirubin 
(>2 × ULN) elevati ons 1 day post-treatment. Laboratory abnormaliti es were consistent with an obstructi ve patt ern, most likely due to transient 
passage of a biliary stone; ‡Most elevati ons were predominantly indirect bilirubin without associated ALT increase in pati ents with indirect 
hyperbilirubinemia at baseline (Gilbert’s syndrome).



• A total of 308 pati ents with compensated cirrhosis were included in this 
integrated PK and safety analysis

• Baseline demographic and disease characteristi cs are shown in Table 1

• Most pati ents were of white race, were male, were treatment-naive and 
had a baseline Child-Pugh score of 5

Table 1. Baseline Demographics and Disease Characteristi cs

Characteristic

Patients with compensated 
cirrhosis
N = 288

Patients with 
severe renal impairment

N = 20

Male, n (%) 182 (63) 17 (85)

Age, median (range), years 58 (26–88) 61 (34–77)

White race, n (%) 244 (85) 17 (85)

BMI, median (range), kg/m2 28 (18–55) 26 (18–45)

HCV genotype, n (%)

 1 112 (39) 11 (55)

 2 34 (12) 4 (20)

 3 115 (40) 1 (5)

 4 18 (6) 4 (20)

 5 2 (<1) 0

 6 7 (2) 0

Treatment-naive, n (%) 174 (60) 8 (40)

Treatment-experienced, n (%) 114 (40) 12 (60)

 PRS-experienced 87 (30) 12 (60)

 NS5A- and/or PI-experienced 27 (9) 0

Baseline Fibrosis stage*, n (%)

 F0-F1 0 0

 F2 0 2 (10.5)

 F3 2 (<1) 0

 F4 286 (99) 17 (89.5)

 Missing 0 1

Screening Child-Pugh Score

 5 261 (91) 15 (75)

 6 27 (9) 5 (25)

Baseline Child-Pugh Score

 5 249 (87) 15 (75)

 ≥6† 38 (13) 5 (25)

 Missing 1 0

Baseline HCV RNA level (log
10

 IU/mL), median (range) 6.2 (3–7) 5.9 (4–7)

Baseline platelet counts (109/L), n (%)

 <100 68 (24) 2 (10)

 ≥100 220 (76) 18 (90)

Baseline albumin (g/L), n (%)

 <35 21 (7) 2 (10)

 ≥35 267 (93) 18 (90)

Baseline total bilirubin (μmol/L), (n%)

 <34.2 282 (98) 20 (100)

 ≥34.2 6 (2) 0

Baseline eGFR (mL/min/1.73 m2)

 <30 0 20 (100)

 ≥30–<60 8 (3) 0

 ≥60–<90 115 (46) 0

 ≥90 129 (51) 0

 Missing 36 0

BMI, body mass index; eGFR, esti mated glomerular functi on; HCV, hepati ti s C virus; PI, protease inhibitor; 
PRS, IFN or pegIFN/± RBV or SOF + RBV ± pegIFN. 
*Baseline fi brosis stage was defi ned for subjects with non-missing liver biopsy scores, FibroScan scores, or FibroTest scores; cirrhosis status was 
determined as collected in EDC; †One pati ent had a CP score of 7.

SAFETY

• Overall, 74% (213/288) of pati ents with compensated cirrhosis 
experienced ≥1 AE of any type (Table 2) with the most commonly 
reported AEs (≥10%) being fati gue and headache

• Most AEs were mild or moderate in severity. No pati ent with compensated 
cirrhosis, and without severe renal impairment (N = 288) experienced a 
DAA-related SAE, a DAA-related AE grade ≥ 3, or an AE leading to 
disconti nuati on of study drug

BACKGROUND 
• Pati ents with chronic hepati ti s C virus (HCV) infecti on and 

cirrhosis are at greatest risk of progression to liver decompensati on 
and death1,2

• Achievement of a sustained virologic response (SVR) with chronic 
HCV treatment reduces the risk of hepati c decompensati on events, 
end-stage liver disease, hepatocellular carcinoma, and liver-related 
mortality3

• Glecaprevir (formerly ABT-493), an NS3/4A protease inhibitor (PI), 
and pibrentasvir (formerly ABT-530), an NS5A inhibitor, are 
direct-acti ng anti virals (DAAs) being developed as a once-daily, 
fi xed-dose combinati on regimen (G/P) to treat genotypes (GTs) 1–6 
chronic HCV infecti on, including those with compensated cirrhosis 
(Figure 1)

• G/P has been studied in a large registrati onal program, in which high 
(≥95%) SVR rates and low rates of virologic failure were achieved in a 
broad range of pati ent populati ons across all major genotypes4–12

• Here we report results of an integrated safety and pharmacokineti c (PK) 
analysis of 308 pati ents with compensated cirrhosis treated with G/P 
300 mg/120 mg without ribarivin (RBV) in phase 2 and 3 studies

Figure 1. Next Generati on Direct-acti ng Anti virals 

In vitro:13

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Oral dosing of 3 pills once-daily

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)
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protease inhibitor

Pibrentasvir
(formerly ABT-530)
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inhibitor

Coformulated: G/P

GLE PIB

G/P is coformulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Note in the phase 2 SURVEYOR-I and SURVEYOR-II studies, once daily GLE (300 mg) + PIB (120 mg) were administered separately.
Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVES
• To describe the safety and PK properti es of G/P in pati ents with 

compensated cirrhosis treated for 12 or 16 weeks across four phase 2 
and 3 studies

 – Detailed safety informati on for pati ents without cirrhosis is 
being presented separately (Dufour JF et al. EASL 2017, Poster 
number: FRI-238)

METHODS
STUDY DESIGN

• Arm(s) from 4 global, open-label multi center, phase 2 and 3 clinical trials 
that evaluated the effi  cacy, safety, and/or PK of HCV-infected pati ents with 
compensated cirrhosis treated with G/P were included in this analysis:

 – EXPEDITION-I (NCT02642432): phase 3, single-arm, evaluated G/P 
for 12 weeks in HCV GT1, 2, 4, 5, or 6-infected adults (Forns X, et al. 
EASL 2017, Oral presentati on number: GS-005)

 – EXPEDITION-IV (NCT02651194): phase 3, single-arm study to evaluate 
the effi  cacy and safety of G/P for 12 weeks in renally impaired adults 
with chronic HCV GT1–6 infecti on

 – SURVEYOR-II (NCT02243293) study arms O, Q, and R: phase 2, parti ally 
randomized study evaluated co-administrati on of GLE and PIB, or G/P, 
for 12 or 16 weeks in treatment-naive or treatment-experienced 
GT3-HCV-infected adults 
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CONCLUSIONS
 In HCV GT1–6-infected pati ents with compensated cirrhosis 
treated in phase 2 and phase 3 clinical studies, G/P was well tolerated, 
with no DAA-related SAEs and no AEs leading to disconti nuati on of 
study drug

 Most AEs were mild or moderate in severity. The GLE exposure was 
higher in pati ents with cirrhosis compared with those without cirrhosis; 
however, on-treatment laboratory abnormaliti es of grade ≥3 were rare, 
and no ALT elevati ons occurred

 Despite higher GLE exposure in pati ents with compensated cirrhosis, 
the safety profi le was similar to those in pati ents without cirrhosis. 
Reported AEs (>10%) were consistent between pati ents with cirrhosis 
and without cirrhosis (see also Dufour JF, et al. EASL 2017, 
Poster number: FRI-238)
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METHODS ΈCONTINUEDΉ

 – MAGELLAN-I (NCT02446717) study arms D and E: phase 2, randomized, 
study evaluated G/P for 12 or 16 weeks in HCV GT1- or GT4-infected 
adults who failed a prior DAA-containing therapy (Poordad F, et al. EASL 
2017, Oral presentati on number: PS-156)

• Pati ents were assigned to treatment arms of 12- or 16-week durati on, 
as defi ned in the study protocols (Figure 2)

Figure 2. Phase 2 and 3 Multi center Studies of GT1–6 
HCV-infected Pati ents With Compensated Cirrhosis

G/P 300/120 mg QD

G/P 300/120 mg QDN = 225

Post-treatment period

GT1–6

N = 63

Day 0 16 24Week 8 12

N = 20 Renally impaired pa�ents
G/P 300/120 mg QD

G/P, glecaprevir (formerly ABT-493) and pibrentasvir (formerly ABT-530); QD, once daily.

KEY ELIGIBILITY CRITERIA

• Eligible pati ents for studies EXPEDITION-I and SURVEYOR-II were 
treatment-naive or treatment-experienced with prior interferon (IFN) 
or pegylated interferon (pegIFN)/± RBV or SOF + RBV ± pegIFN or in 
the MAGELLAN-I study, experienced with a PI and/or NS5A inhibitor-
containing regimen. Pati ents were ≥18 years of age, and had no HIV 
or hepati ti s B virus co-infecti on

• Compensated cirrhosis was confi rmed at screening by:

 – Child-Pugh score ≤6 and no current or past clinical evidence 
of Child-Pugh B or C classifi cati on or clinical history of liver 
decompensati on

 – Documentati on of one of the following:

 Histologic diagnosis from liver biopsy

 FibroTest score ≥0.75 and AST–to-platelet rati o index (APRI) >2

 FibroScan score ≥14.6 kPa

• At screening, pati ents must not have had co-infecti on with 
>1 HCV GT or diagnosed with hepatocellular carcinoma (HCC). 
Pati ents enrolled across the studies must not have the following 
lab eligibility criteria: alanine aminotransferase (ALT) or aspartate 
aminotransferase (AST) levels >10 × the upper limit of normal (ULN) 
(or >5 × ULN in SURVEYOR-II arm O); creati nine clearance <50 mL/min 
(EXPEDITION-I, SURVEYOR-I and -II, and MAGELLAN-I) or eGFR 
≥30 mL/min/1.73 m2 (EXPEDITION-IV); or internati onal normalized 
rati o (INR) >2.3 (unless subject has known hemophilia or is on a stable 
anti coagulant regimen aff ecti ng INR; or >1.35 in SURVEYOR-II Arm O); 
albumin <2.8 g/dL; total bilirubin >3.0 ULN (or direct bilirubin >ULN 
in SURVEYOR-II Arm O)

• Pati ents with compensated cirrhosis at screening did not have platelets 
<40 000 cells per mm3 (EXPEDITION-4), <60 000 cells per mm3 
(EXPEDITION-1) and <90 000 cells per mm3 (phase 2 studies)

STUDY ASSESSMENTS

• Adverse events (AEs), including serious adverse events (SAEs) 
and those leading to treatment disconti nuati on and death, and 
clinical laboratory parameters were monitored throughout the 
treatment and immediate post-treatment periods (within 30 days 
of treatment completi on)

• Safety analyses included pooled AEs and laboratory data from all 
pati ents who received at least one dose of study medicati ons in the 
studies specifi ed

• PK exposure in pati ents with compensated cirrhosis was esti mated using 
populati on PK analyses approach. Plasma concentrati ons were analyzed 
using non-linear mixed-eff ects modeling with NONMEM 7.3. Exposure 
(steady-state area under the curve) of each agent was obtained using 
post-hoc esti mati ons for individual subjects from populati on PK analyses

• One pati ent experienced an AE with a sign of hepati c decompensati on. 
The pati ent had a previous history of esophageal varices and experienced 
esophageal variceal bleeding on Day 22 without worsening of hepati c 
functi on and without progression to hepati c failure. The event was not 
deemed to be related to the study drug and resolved; the pati ent achieved 
SVR12 with completi on of treatment with G/P

• Two pati ents died post-treatment, both due to an AE considered not 
related to study drug (cerebral hemorrhage)

Table 2. Summary of Adverse Events 

Event, n (%)

Patients with 
compensated 

cirrhosis
N = 288

Patients with 
compensated 
cirrhosis and

CP score 5
N = 261

Patients with 
compensated 
cirrhosis and 

CP score 6
N = 27

Patients with 
severe renal 
impairment

N = 20

Any AE 213 (74) 196 (75) 17 (63) 20 (100)

Any SAE 17 (6) 14 (5) 3 (11) 11 (55)

DAA-related SAE 0 0 0 0

Any AE leading to discontinuation of study drug 0 0 0 2 (10)

Any fatal AE 0 0 0 1 (5)

Death 1 (0.3) 1 (0.4) 0 1 (5)

AE consistent with hepatic decompensation 1 (0.3)* 0 1 (4) 0

AEs occurring in ≥10% of patients in the N = 288 cirrhotic population

 Fatigue 58 (20) 53 (20) 5 (19) 1 (5)

 Headache 47 (16) 44 (17) 3 (11) 1 (5)

AE, adverse event; CP, Child-Pugh; DAA, direct-acti ng anti viral; SAE, serious adverse event.
*Pati ent experienced an AE with a sign of hepati c decompensati on. The pati ent had previous history of esophageal varices and met the Hepati c 
Decompensati on and Hepati c Failure PMQ search criteria. The event was not deemed to be related to the study drug.

LABORATORY ABNORMALITIES

• Post-baseline grade ≥3 laboratory abnormaliti es were infrequent; 
there were no grade 3 ALT increases and no cases consistent with 
drug-induced liver injury (Table 3)

Table 3. Summary of Post-baseline Laboratory 
Abnormaliti es

Post-baseline laboratory abnormalities, 
n/N (%)

Patients with 
compensated 

cirrhosis 
N = 288

Patients with 
compensated 
cirrhosis and

CP score 5
N = 261

Patients with 
compensated 
cirrhosis and

CP score 6
N = 27

Patients with 
severe renal 
impairment

N = 20

Hemoglobin ≥grade 3 (<8 g/dL) 1 (0.3)* 0 1 (3.7) 1 (5)

ALT ≥grade 3 (>5 × ULN) 0 0 0 0

AST ≥grade 3 (>5 × ULN) 0 0 0 0

Total bilirubin ≥grade 3 (>3 × ULN) 2 (0.7)† 1 (0.4) 1 (3.7) 1 (5)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CP, Child-Pugh; ULN, upper limit of normal.
*One pati ent experienced a ≥ grade 3 hemoglobin elevati on on Day 29 of treatment. The elevati on reduced to grade 2 post-treatment; 
†One pati ent experienced ≥ grade 3 total bilirubin elevati on at Days 10, 87, and 115 of treatment, which reduced to grade 2 post-treatment and 
were predominantly indirect. One pati ent experienced ≥ grade 3 total bilirubin elevati on at Days 15, 44, 71, and post treatment. The elevati ons were 
predominantly indirect or mixed hyperbilirubinemia and resolved post treatment. Bilirubin elevati ons were not associated with ALT increases in 
either pati ent.

PHARMACOKINETICS

• GLE exposure in pati ents with compensated cirrhosis was approximately 
2.2-fold higher than exposure in pati ents without cirrhosis (Table 4)

• PIB exposure in pati ents with compensated cirrhosis was similar to that 
previously reported in pati ents without cirrhosis (Table 4)

Table 4. AUC24 Values for GLE and PIB in Pati ents With and 
Without Compensated Cirrhosis

Patient cirrhosis status N

AUC24,ss (ng*h/mL)
Geometric Mean (%CV)

GLE PIB

Non-cirrhotic patients 1804* 4800 (198) 1430 (63)

Patients with compensated cirrhosis 288 10 700 (124) 1530 (50)

*N derived from pati ents without cirrhosis enrolled into phase 2 and 3 studies across the registrati onal program.



SUMMARY
Among 2256 treatment-naïve and pegIFN, RBV and/or SOF treatment-experienced patients without cirrhosis 
or with compensated cirrhosis treated with G/P without RBV at a dose of 300/120 mg for 8, 12, or 16 weeks:

 � 38 HCV subtypes were identified 

 � Fewer than 1% (22 patients) experienced virologic failure 

 – 2 GT1 failures: 1 had treatment-emergent substitutions A156V in NS3 and Q30R/L31M/H58D in NS5A, 
and 1 had Q30R/H58D (while Y93N was present at baseline and post-treatment) in NS5A

 – 2 GT2 failures: no treatment-emergent substitutions were observed in NS3 or NS5A 

 – 18 GT3 failures: treatment-emergent substitutions Y56H/N, Q80K/R, A156G, or Q168L/R in NS3 were 
observed in 11 patients; treatment-emergent substitutions M28G, A30G/K, L31F, P58T, or Y93H in NS5A 
were observed in 16 patients

 � The presence of baseline polymorphisms in NS3 and/or NS5A did not have an impact on SVR12 rates for 
GT1-, GT2-, GT4-, GT5-, or GT6-infected patients

 � Baseline polymorphisms in NS3 and NS5A did not have an impact on SVR12 in GT3-infected patients with 
the exception of treatment-experienced patients treated for 12 weeks. A 16-week regimen in GT3 
treatment-experienced patients may be required to achieve SVR rates ≥95% 

IMPACT OF BASELINE POLYMORPHISMS ON TREATMENT OUTCOME

• The presence of baseline polymorphisms in NS3 and/or NS5A did not have an impact on SVR12 rates 
for patients infected with GT1 or GT2

• There were no virologic failures among GT4, GT5, or GT6-infected patients

• Four GT3-infected patients experiencing virologic failure had NS3-A166S or Q168R, and 14 had  
NS5A-A30K or Y93H at baseline (Table 4). The prevalence of these polymorphisms is shown in 
Figure 4. The impact of these polymorphisms on treatment outcome is shown in Table 6

Figure 4. Prevalence of Specific Baseline Polymorphisms in GT3-Infected 
Patients

 

 
Table 6. Impact of A166S or Q168R in NS3 and/or A30K or Y93H in NS5A  
at Baseline on Treatment Outcome in GT3-Infected Patients

Baseline 
Polymorphism

No Cirrhosis Cirrhosis

Treatment-naïve Treatment-experienced Treatment-naïve
Treatment-
experienced

8 Weeks 12 Weeks 12 Weeks 16 Weeks 12 Weeks 16 Weeks

SVR12 % (n/N)

OVERALL SVR12a 97 (175/181) 99 (254/257) 90 (44/49) 95 (20/21) 100 (63/63) 94 (48/51)

NS3

With A166S 82 (14/17)b 100 (21/21) 80 (4/5)d 100 (2/2) 100 (6/6) 67 (4/6)

Without A166S 98 (161/164) 99 (231/234) 91 (40/44) 95 (18/19) 100 (57/57) 98 (44/45)

With Q168R (0/1)b 50 (1/2)c - - - 100 (1/1)

Without Q168R 97 (175/180) 99 (251/253) 90 (44/49) 95 (20/21) 100 (63/63) 94 (47/50)

NS5A

With A30K 78 (14/18)b 93 (13/14)c 25 (1/4)d (0/1) 100 (1/1) -

Without A30K 99 (161/163) 99 (241/243) 96 (43/45) 100 (20/20) 100 (62/62) 94 (48/51)

With Y93H 100 (10/10) 91 (10/11)c 50 (2/4) - 100 (5/5) 100 (1/1)

Without Y93H 97 (165/171) 99 (244/246) 93 (42/45) 95 (20/21) 100 (58/58) 94 (47/50)

aSVR12 rate in patients with available NS3/4A and/or NS5A baseline sequence.
bOne patient experiencing virologic failure had NS3-A166S/Q168R + NS5A-A30K (though NS3-A166S/Q168R were not detectable at the time of failure in this patient); 1 virologic failure patient had 
NS3-A166S + NS5A-A30K; two SVR12 achieving patients had NS3-A166S + NS5A-A30K at baseline. 
cOne patient experiencing virologic failure had NS3-Q168R + NS5A-A30K/Y93H at baseline.
dOne patient experiencing virologic failure had NS3-A166S + NS5A-A30K at baseline. 

• Four of the 7 patients experiencing virologic failure with A166S and/or Q168R in NS3 at baseline  
also had polymorphisms in NS5A; and in 3 of the 7 patients these NS3 polymorphisms were not 
detectable at the time of failure. Baseline polymorphisms in NS3 did not have an impact on SVR12  
in GT3-infected patients

• With the exception of treatment-experienced patients treated for 12 weeks, the presence of A30K  
or Y93H in NS5A at baseline had minimal impact on overall efficacy

Figure 3. Prevalence of Baseline Polymorphisms in NS5A

 

• Prevalence of polymorphisms at amino acid positions (24, 28, 30, 31, 58, 
92, 93) in NS5A ranged between 12.9% and 26.8% in GT1, 3, and 5, and 
ranged between 49.7% and 79.8% in GT2, 4, and 6. Prevalence of baseline 
polymorphisms in NS5A in each genotype is shown in Figure 3

 – The high incidence of baseline NS5A polymorphisms was driven by the 
common L/M31 polymorphism in GT2a and GT2b, and R30K in GT2c; 
polymorphisms at position 58 in GT4a-, 4d- and 4f; and polymorphisms  
at position 28 in GT6 

• Within each genotype and drug target, the prevalence of baseline 
polymorphisms was similar in patients across treatment durations, prior 
treatment experience, cirrhosis status, or geographic region (data not shown) 

PATIENTS EXPERIENCING VIROLOGIC FAILURE IN POOLED 
ANALYSIS OF PHASE 2 AND 3 STUDIES

• 22 patients experienced virologic failure (Table 3)

 – Among the 2 GT1a-infected patients, 1 had treatment-emergent 
substitutions A156V in NS3 and Q30R/L31M/H58D in NS5A, and 1 had 
treatment-emergent Q30R/H58D (while Y93N was present at baseline  
and post-treatment) in NS5A

 – Among the 2 GT2a-infected patients, no baseline or treatment-emergent 
substitutions were observed in NS3 or NS5A

 – Baseline polymorphisms and treatment-emergent substitutions in  
GT3-infected virologic failures are summarized in Table 4

 – Resistance conferred by substitutions detected in patients experiencing 
virologic failure to GLE or PIB in the in vitro replicon system are shown  
in Table 5

Table 3. Description of Virologic Failures in Pooled 
Analysis of Phase 2 and 3 Studies

GT
Duration  
(Weeks)

Prior Treatment 
Experience

Cirrhosis  
(Y/N)

Number of Virologic  
Failures and Outcomes

1a 8 TE-PRS N 1 OTVF

1a 12 TE-PRS Y 1 Relapse

2a 8 TE-PRS N 2 Relapse

3a 8 TN N 1 OTVF, 5 Relapse

3a 12 TN N 1 OTVF, 1 Relapse

3b 12 TN N 1 Relapse

3a 12 TE-PRS N 1 OTVF, 4 Relapse

3a 16 TE-PRS Y 1 OTVF, 2 Relapse

3a 16 TE-PRS N 1 Relapse

GT = HCV subtype by phylogenetic analysis; OTVF = on treatment virologic failure; TN = treatment-naïve;  
TE-PRS = treatment-experienced to pegIFN + RBV ± SOF; Y/N = yes/no.

BACKGROUND 
Next Generation Direct-acting Antivirals 

In vitro:
• Synergis�c an�viral ac�vity
• High barrier to resistance
• Potent against common NS3 and NS5A polymorphisms 

Clinical PK & 
metabolism:

• Once-daily oral dosing
• Minimal metabolism and primary biliary excre�on
• Negligible renal excre�on (<1%)
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High barrier to resistance
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Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor (PI)

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Collec�vely: G/P

GLE PIB

G/P (100/40 mg) dosed once daily for a total dose of 300/120 mg.
Glecaprevir was identified by AbbVie and Enanta.

• Eight Phase 2 and 3 studies evaluated the safety and efficacy of 
G/P without RBV at a dose of 300/120 mg for 8, 12, or 16 weeks 
in HCV genotype (GT) 1–6 infected patients without cirrhosis or 
with compensated cirrhosis who were treatment-naïve or 
-experienced to pegIFN, RBV and/or sofosbuvir (Table 1). Pooled 
SVR12 rates by HCV genotype, treatment duration, prior 
treatment experience and cirrhosis status are shown in Table 2

• Fewer than 1% (22/2256) of the patients experienced  
virologic failure

• A pooled resistance analysis grouped by HCV genotype, 
treatment duration, prior treatment experience and cirrhosis 
status was conducted. Patients with prior NS5A-inhibitor and/or 
PI experience (MAGELLAN-I study) were analyzed separately 
(see Poster SAT-204)

Table 1. Phase 2 and 3 Studies Included in  
the Pooled Resistance Analyses (Combination 
Regimen of GLE 300 mg QD and PIB 120 mg QD)

Study HCV Genotype Study Design and Population Duration

Total Enrolled 
and  

Treated (N)

Number of 
Sequences 
Analyzeda

SURVEYOR-1 1, 4, 5, 6
Open-label; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
no cirrhosis

8 and 
12 weeks 66 66

SURVEYOR-2 2, 3, 4, 5, 6
Open-label; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
with or without compensated cirrhosis

8, 12, and 
16 weeks 524 498

ENDURANCE-1 1
Open-label; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
no cirrhosis

8 and 
12 weeks 703 680

ENDURANCE-2 2
Double-blind; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
no cirrhosis

12 weeks 202 190

ENDURANCE-3 3 Open-label; treatment-naïve; no cirrhosis 8 and 
12 weeks 390 384

ENDURANCE-4 4, 5, 6
Open-label; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
no cirrhosis

12 weeks 121 110

EXPEDITION-1 1, 2, 4, 5, 6
Open-label; treatment-naïve or treatment-

experienced to pegIFN + RBV ± SOF;  
with compensated cirrhosis

12 weeks 146 142

EXPEDITION-4 1, 2, 3, 4, 5, 6

Open-label; severe renal impairment; 
treatment-naïve or treatment-experienced  

to pegIFN + RBV ± SOF;  
with or without compensated cirrhosis

12 weeks 104 96

aIndicates number of patients with NS3/4A or NS5A sequences available for analysis. 90 out of 2256 baseline sequences were 
not available.

Table 2. SVR12 [% (n/N)] in Pooled Analysis of 
Phase 2 and 3 Studies (Combination Regimen  
of GLE 300 mg QD and PIB 120 mg QD,  
ITT Population)

HCV GT

No Cirrhosis
With Compensated 

Cirrhosis
No  

Cirrhosis

With 
Compensated 

Cirrhosis

8 Weeks 12 Weeks 12 Weeks 16 Weeks

TN TE-PRS TN TE-PRS TN TE-PRS TE-PRS TE-PRS

GT1 99 (245/248) 99 (138/139) >99 
(241/242)

100  
(159/159) 97 (69/71)  97 (29/30) — —

GT2 99 (172/174) 91 (21/23) 99 (167/169) 100 (65/65) 100 (26/26) 100 (9/9) — —

GT3 95 (177/186) — 96 (258/270) 90 (44/49) 99 (64/65) — 96 (21/22) 94 (48/51)

GT4–6 92 (45/49) 100 (9/9) 100 (120/120) 98 (50/51) 100 (20/20) 100 (9/9) — —

TN = treatment-naïve; TE-PRS = treatment-experienced to pegIFN + RBV ± SOF.
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Table 4. Baseline Polymorphisms and Treatment-Emergent 
Substitutions in GT3-infected Virologic Failure Patients

Baseline Polymorphismsa % (n/N) Treatment-emergent Substitutionsa % (n/N)

8 weeks 12 weeks 16 weeks All Durations 8 weeks 12 weeks 16 weeks All Durations

NS3

Anyb 17 (1/6) 25 (2/8) 25 (1/4) 22 (4/18) Anyb 67 (4/6) 63 (5/8) 50 (2/4) 61 (11/18)

A166S 17 (1/6) 13 (1/8) 25 (1/4) 17 (3/18) Y56H/N 33 (2/6) 38 (3/8) 25 (1/4) 33 (6/18)

Q168R — 13 (1/8) — 6 (1/18) Q80K/R 17 (1/6) 38 (3/8) — 22 (4/18)

A156G 17 (1/6) — 25 (1/4) 11 (2/18)

Q168L/R 33 (2/6) 38 (3/8) 25 (1/4) 33 (6/18)

NS5A

Anyb 67 (4/6) 88 (7/8) 75 (3/4) 78 (14/18) Anyb 83 (5/6) 88 (7/8) 100 (4/4) 89 (16/18)

A30K 67 (4/6) 50 (4/8) 25 (1/4) 50 (9/18) M28G — — 25 (1/4) 6 (1/18)

V31Mc — 13 (1/8) — 6 (1/18) A30G/K — 25 (2/8) 25 (1/4) 17 (3/18)

Y93H — 38 (3/8) 50 (2/4) 28 (5/18) L31F — 13 (1/8) 25 (1/4) 11 (2/18)

P58T — 25 (2/8) — 11 (2/18)

Y93H 83 (5/6) 88 (7/8) 75 (3/4) 83 (15/18)

n = number of patients with the variants; N = number of patients experiencing virologic failure.
aVariants at amino acid positions of interest for NS3/4A protease and NS5A inhibitor class were analyzed. Baseline polymorphisms that remained at similar levels or were 
enriched at the time of failure within a patient’s viral population are listed. Treatment-emergent substitutions that were not present at baseline or were enriched relative  
to baseline (by at least 20% within the patient’s viral population) are listed.
bAny, indicates number of patients with any of the listed variants.
cVariant relative to subtype specific reference sequence in GT3b-infected virologic failure.

RESULTS (CONTINUED)
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METHODS
• Next Generation Sequencing (NGS)

 – HCV RNA was reverse-transcribed and amplified using RT-PCR 
and nested PCR followed by library preparation using the 
Nextera XT sample preparation kit. Paired end sequencing  
was conducted for full length NS3/4A and NS5A using the 
Illumina MiSeq platform 

 – HCV subtype assignment

 � For each sample analyzed by NGS, a consensus sequence  
was generated for each target gene from the NGS nucleotide 
sequences, with an ambiguity setting of 0.25

 � Phylogenetic analyses were conducted using the available 
full-length HCV NS3/4A and/or NS5A consensus nucleotide 
sequences in order to confirm the subtype assignment

• Data Analysis

 – NGS data were analyzed at detection thresholds of 2% and 
15% relative to the subtype specific reference sequence. 
Conclusions from analyses using 2% vs 15% detection 
threshold were similar, therefore, only the analyses conducted 
at 15% detection threshold are presented in this poster

 – Patients who did not achieve SVR12 for reasons other than 
virologic failure (such as early treatment discontinuations  
or missing SVR12 data) were excluded from the analyses  

RESULTS
HCV SUBTYPE DISTRIBUTION IN POOLED ANALYSIS OF 
PHASE 2 AND 3 STUDIES

Figure 1. Prevalence of HCV Subtypes by 
Phylogenetic Analysis of NS3/4A and/or NS5A 
Baseline Sequences
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Subtypes detected at low prevalence are labelled according to clockwise slices within each figure. 

PREVALENCE OF BASELINE POLYMORPHISMS IN POOLED 
ANALYSIS OF PHASE 2 AND 3 STUDIES

Figure 2. Overall Prevalence of Baseline 
Polymorphisms by Genotype

 

Includes polymorphisms at amino acid positions 155, 156, 168 in NS3, and 24, 28, 30, 31, 58, 92, 93 in NS5A relative to the 
subtype specific reference sequence.

• Polymorphisms at amino acid positions (155, 156, 168) in NS3 
were rare (< 3%) in GT1-4, and 6. In GT5a, the high prevalence  
of polymorphisms in NS3 was driven by the presence of D168E 
in 41.9% (13/31) of the samples

Table 5A. In Vitro Activity  
of GLE Against Amino Acid 
Substitutions in NS3

NS3 Amino Acid 
Substitutions

GLE,  
Fold EC50 change

GT1a A156V NA

GT3a

Y56H NA

Q80R 21

A156G 1654

S166A NA

S166T 4.7

Q168L 13

Q168R 54

Y56H + Q168R 1387

NA = not available due to poor replication capacity of the variant.

Table 5B. In Vitro Activity  
of PIB Against Amino Acid 
Substitutions in NS5A

NS5A Amino Acid 
Substitutions

PIB,  
Fold EC50 change

GT1a

Q30R 1.7

L31M 1.1

H58D 1.1

Y93N 7

Q30R + L31M 3

Q30R + Y93N 131

L31M + H58D 23

Q30R + L31M + H58D 1704

GT3a

M28G NA

A30K 1.1

L31F NA

Y93H 2.3

A30K + Y93H 69

L31F + Y93H NA

NA = not available due to poor replication capacity of the variant.

• Treatment-emergent substitutions were detected in both targets in majority of the 
patients. Though single substitutions did not confer resistance, multiple substitutions  
in NS5A, which were detected at the time of failure in most patients, conferred  
resistance to PIB

• Neither NS5A A30K nor Y93H confer resistance to PIB in GT3a, while the combination 
confers 69-fold resistance. In patients experiencing virologic failure with pre-existing 
A30K, acquiring Y93H at the time of failure requires a single nucleotide change. The 
acquisition of an A30K substitution requires a 2 nucleotide change from the wild type 
sequence and was therefore rarely detected as a treatment-emergent substitution



PIB Resistance Analysis
Table 5. Selection of NS5A Amino Acid Substitutions by PIB in Replicon Cell Lines With NS5A From HCV GTs 1–61 

HCV Subtype

Colony Survival (%)a

NS5A Amino Acid Substitution

Prevalence in Replicon Selectionb

Fold Change in PIB EC50
c Replication Efficiencyd, %10× EC50 100× EC50 10× EC50 100× EC50

1a 0.0065 0.0002

Q30De — 1/4g 94 50
Q30 deletion — 1/4g 3549 0.5

Y93D — 1/4g NV <0.5
Y93H 18/20 — 6.7 18
Y93Nf 1/20 — 7.1 25

H58Df + Y93H — 1/4g 2238 13
1b 0 ND — — — — —

2a 0.00015 0
F28S + M31I 2/3g — 14 448 —
P29S + K30G 1/3g — 2.3 —

2b 0 0 — — — — —
3a 0.0003 0 Y93Hf 3/3h — 2.3 —
4a 0 0 — — — — —
5a 0 0 — — — — —
6a 0 0 — — — — —

a(Number of surviving colonies/number of input replicon cells) × 100. 
bNumber of times the amino acid substitution(s) was detected/total number of colonies analyzed. 
cRelative to PIB EC50s for the respective wild-type replicons in transient transfection assays: GT1a = 0.72 pM, GT2a = 0.99 pM, and GT3a = 0.65 pM. 
dRelative to replication efficiency of wild-type replicon (100%). 
eSubstitution with double nucleotide changes. 
fHighlighted substitution, alone or in combination with other substitution(s), detected in at least 1 patient who experienced virologic failure with treatment of GLE/PIB in Phase 2 or 3 study.3  

gDenominator indicates total number of colonies that survived selection out of 2 × 106 input cells. 
hDenominator indicates total number of colonies that survived selection out of 1 × 106 input cells.
ND = not determined; NV = not viable (replication efficiency <0.5%).

• PIB demonstrates high genetic barrier to resistance

 – Selection of no or very few drug-resistant colonies in GT 1–6 replicon cells

 – Selection of substitutions requiring 2 nucleotide changes (eg, Q30D, dual amino acid substitutions)

• NS5A resistance-associated substitutions selected by PIB

 – GT1a: All but Q30D (2 nucleotide changes) had low (≤25%) replication efficiency; most common were Y93H and Y93N, each confers ≤7-fold resistance to PIB

 – GT2a: Only 3 colonies survived selection, each containing 2 amino acid substitutions in NS5A 

 – GT3a: Only 3 colonies survived selection, each containing Y93H, which confers <3-fold resistance to PIB

 – GTs 1b, 2b, 4a, 5a, and 6a: No drug-resistant colonies were selected

• Most substitutions that confer resistance to other NS5A inhibitors were not selected by PIB because they do not confer resistance to PIB (Tables 6 and 7)

BACKGROUND 
AbbVie’s NEXT GENERATION HCV DIRECT-ACTING 
ANTIVIRALS (DAAs)

• Glecaprevira (GLE; formerly ABT-493): NS3/4A protease inhibitor (PI) 

• Pibrentasvir (PIB; formerly ABT-530): NS5A inhibitor 

• In vitro, GLE and PIB have each demonstrated1,2

 – Potent antiviral activity against all major HCV genotypes (GTs)

 – High genetic barrier to development of resistance

 – Potent against common NS3 and NS5A polymorphisms

 – Synergistic antiviral activity when combined with each other

• Safety and efficacy of the combination regimen of GLE/PIB 
(300/120 mg) have been evaluated in Phase 2 and 3 studies  
in patients infected with HCV GTs 1–63

aGLE was identified by AbbVie and Enanta

Table 1. Antiviral Activity of GLE and PIB

DAA 

Stable HCV Replicon EC50, nM

GT1a GT1b GT2a GT2b GT3a GT4a GT5a GT6a

GLE 0.85 0.94 2.2 4.6 1.9 2.8 0.12a 0.86
PIB 0.0018 0.0043 0.0023 0.0019 0.0021 0.0019 0.0014 0.0028

aTransient replicon results.

OBJECTIVES
• To determine the in vitro resistance profiles of GLE or PIB in major 

HCV genotypes

 – To select and characterize resistance-associated substitutions

 – To determine genetic barrier to resistance

METHODS
• Drug-resistant replicon colony selection

 – 1 × 106 subgenomic stable replicon cells with G418 and GLE  
or PIB for ~3 weeks at 10-fold or 100-fold over EC50

 � Selection with GLE

• Non-chimeric replicons GT1a-H77, GT1b-Con1, and  
GT2a-JFH-1

• Chimeric replicon (GT1b-Con1 or GT2a-JFH-1 backbone) 
containing NS3 or NS3/4A from GT2b, 3a, 4a, or 6a 

• Stable replicon cell line with NS3 from GT5 not available

 � Selection with PIB

• Non-chimeric replicons GT1a-H77 and GT1b-Con1 

• Chimeric replicon (GT1b-Con1 backbone) containing NS5A 
domain I from GT2a, 2b, 3a, 4a, 5a, or 6a 

 – After drug selection, substitutions in HCV drug targets in 
surviving replicon colonies were identified by DNA sequencing 
after RT-PCR

 � ~20–30 colonies, or all if fewer colonies, from each treatment 
condition were analyzed

• Sequence analysis 

 – Amino acid positions at which substitutions have been observed 
with drugs for the inhibitor classes

 � NS3

• GT1a: 36, 43, 54, 55, 56, 80, 107, 122, 132, 155, 156, 158, 
168, and 170

• GT1b: 36, 54, 55, 56, 80, 107, 122, 155, 156, 158, 168, 170, 
and 175

• GT3a: 36, 43, 54, 55, 56, 80, 155, 156, 166, and 168

• GT2a, 2b, 4a, and 6a: 36, 43, 54, 55, 56, 80, 155, 156,  
and 168

 � NS5A

• GT1a: 24, 28, 29, 30, 31, 32, 58, 62, 92, and 93

• GT1b: 24, 28, 29, 30, 31, 32, 54, 58, 62, 92, and 93

• GT2a, 2b, 3a, 4a, 5a, and 6a: 24, 28, 29, 30, 31, 32, 58, 92, 
and 93

 – Substitutions at other positions detected in >2 colonies in each 
selection condition are also reported

• Phenotypic analyses were performed by introducing substitutions 
into corresponding wild-type replicons and testing susceptibility  
to GLE or PIB in transient replicon assays
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SUMMARY
 � GLE and PIB each demonstrated a high genetic barrier to resistance in 
major HCV genotypes in vitro, consistent with the low virologic failure  
rate (overall <1%) observed in Phase 2 and 3 studies with GLE/PIB (300/120 
mg) regimen in patients infected with GTs 1–63

 – GLE predominantly selected NS3 A156 substitutions in GTs 1–4 and D168 
substitutions in GT6 in vitro 

• In most HCV subtypes, A156 substitutions have low replication efficiency 
and are unlikely to persist

• Substitutions important for the HCV NS3/4A PI class at other positions 
in NS3 have little or no impact on GLE activity

 – PIB selected few NS5A substitutions in vitro 

• No viable colonies selected in most genotypes (GTs 1b, 2b, 4a, 5a,  
and 6a)

• Few colonies selected in GTs 1a, 2a, and 3a

• Single NS5A substitutions in GTs 1–6 important for the NS5A inhibitor 
class have little or no impact on the activity of PIB

RESULTS
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GLE Resistance Analysis
Table 2. Selection of NS3 Amino Acid Substitutions by GLE in Replicon Cell Lines With Protease From HCV GTs 1–4 and GT6 

HCV Subtypea

Colony Survival (%)b

NS3 Amino Acid Substitution

Prevalence in Replicon Selectionc

Fold Change in GLE EC50
d Replication Efficiencye, %10× EC50 100× EC50 10× EC50 100× EC50

1a 0.043 0.0029

Q41R 8h/28 — 1.6 36
A156T 3h/28 9h/17 1361 5.2
A156Vg — 3/17 NV <0.5

Q41R + I170V 5/28 — NV <0.5
V71A + I170V 3/28 — 3.3 1.0
Q89R + A156T — 5h/17 3585 1.0
Q89R + D168A 3/28 — — —

1b 0.047 0.03

A156T 5h/25 5h/25 640 19
A156V 8h/25 9h/25 1786 9.2

P89L + A156V 8h/25 6h/25 4243 119
A156S + D168V 3/25 — — —
A156V + D168V — 5/25 5244 17

2af >0.05 >0.05
A156T 15h/24 5/23 216 —
A156V 9h/24 18h/23 1143 —

2bf >0.05 >0.05
A156T 21/23 16/20 148 —
A156V 2/23 4h/20 1455 —

3a 0.1 0.0003
A156Gg —i 1/3j 1654 —

Y56Hg + Q168Rg —i 2/3j 1387 —

4a 0.0015 0.0018
A156T 27h/36 8h/9 1436 —
A156V 9/36 1/9 3106 —

6a 0.018 0

D168G 3h/25 — 191 —
D168H 10/25 — 146 —
D168V 7h/25 — 38 —

D168H + M179T + A192V 3/25 — — —
aGT5a stable replicon not available. 
b(Number of surviving colonies/number of input replicon cells) × 100; number of input replicon cells: 1 × 106 cells except for GT3a 10× EC50 selection (1 × 104 cells). 
cNumber of times the amino acid substitution(s) detected/total number of colonies analyzed. 
dRelative to GLE EC50s for the respective wild-type replicons in transient transfection assays: GT1a = 0.21 nM, GT1b = 0.47 nM, GT2a = 2.5 nM, GT2b = 3.1 nM, GT3a = 0.55 nM, GT4a = 0.67 nM, and GT6a = 0.15 nM.
eRelative to replication efficiency of wild-type replicons (100%). 
fGT2a JFH-1 replicon used for GT2a selection, and a GT2a JFH-1 chimeric replicon with GT2b protease used for GT2b selection. 
gHighlighted substitution, alone or in combination with other substitution(s), detected in at least 1 patient who experienced virologic failure with treatment of GLE/PIB in Phase 2 or 3 study.3  
hNumber of times the amino acid substitution(s) by itself (themselves) or in combination with other substitution(s) detected. 
iNone of the substitutions were detected in >2 colonies. 
jDenominator indicates total number of colonies that survived selection out of 1 × 106 input cells.
NV = not viable (replication efficiency <0.5%).

• GLE generally selected low number of colonies in replicons of different genotypes at >10× EC50s 

• High colony counts observed with selections using replicons with GT2a JFH-1 backbone due to exceptionally high replication rates4

• Common NS3 resistance-associated substitutions selected by GLE

 – GT1a, 1b, 2a, 2b, and 4a: A156T/V

 – GT3a: A156G, and Y56H + Q168R

 – GT6a: D168G/H/V

 – A156T/V generally have very low replication efficiency

• Other NS3 substitutions that confer resistance to other NS3/4A PIs were not selected by GLE because they do not confer resistance to GLE (Tables 3 and 4)

Table 3. Activity of GLE Against Common GT1 NS3 
Resistance-associated Substitutions

HCV Subtype NS3 Amino Acid Substitution Fold Change in GLE EC50
a

1a

V36M 1.4
F43L 0.3
T54S 1.0
V55I 0.2
Y56H 1.0
Q80K 0.9
R155K 0.5
D168A 4.0
D168E 1.3
D168V 4.4
I170T 0.5

1b 

T54A 1.0
V55A 0.4

R155K 0.6
D168A 1.5
D168E 0.9
D168V 3.2
V170A 1.1

aRelative to GLE EC50s for the respective wild-type replicons in transient transfection assays: GT1a = 0.21 nM, and GT1b = 0.47 nM.

• GLE is active against common HCV GT1 NS3 amino acid 
substitutions that confer resistance to other NS3/4A PIs

Table 4. Activity of GLE Against Common GT 2–4 
and GT6 NS3 Resistance-associated Substitutions

HCV Subtype NS3 Amino Acid Substitution Fold Change in GLE EC50
a

2a
D168A 1.9
D168E 3.3
D168V 2.0

2b
D168A 1.3
D168E 2.1
D168V 2.9

3a
R155K 0.5
Q168R 54

4a
R155C 2.6
D168V 9.7

4d D168V 1.9
6a D168Y 109

aRelative to GLE EC50s for the respective wild-type replicons in transient transfection assays: GT2a = 2.5 nM, GT2b = 3.1 nM, 
GT3a = 0.55 nM, GT4a = 0.67 nM, GT4d = 0.15 nM, and GT6a = 0.15 nM.

• GLE is active against most of the common HCV GT 2–4 and GT6 
NS3 amino acid substitutions that confer resistance to other 
NS3/4A PIs

Table 6. Activity of PIB Against Common GT1 
NS5A Resistance-associated Substitutions1

HCV Subtype NS5A Amino Acid Substitution Fold Change in PIB EC50
a

1a

M28T 2.1
M28V 1.8
Q30E 2.4
Q30H 1.0
Q30R 1.7
L31M 1.1
L31V 1.3
P32L 1.7
H58D 1.1
Y93C 1.7
Y93H 6.7
Y93N 7.1

1b
L28T 0.9
Y93H 0.6
Y93N 0.6

aRelative to PIB EC50s for the respective wild-type replicons in transient transfection assays: GT1a = 0.72 pM, and GT1b = 1.9 pM.

• PIB is active against common HCV GT1 amino acid substitutions 
that confer resistance to other NS5A inhibitors

Table 7. Activity of PIB Against Common GT 2–6 
NS5A Resistance-associated Substitutions1

HCV Subtype NS5A Amino Acid Substitution Fold Change in PIB EC50
a

2ab
T24A 1.3
F28S 1.2

2bc

L28F 0.8
L31M 1.2
L31V 0.5

3a
M28T 1.7
Y93H 2.3

4a
L28V 1.1
L30H 1.3

5a
L28I 1.1
L31F 2.1
L31V 0.8

6a
L31V 1.0
T58A 1.4
T58N 1.8

aRelative to PIB EC50s for the respective wild-type replicons in transient transfection assays: GT2a = 0.99 pM, GT2b = 1.2 pM, 
GT3a = 0.65 pM, GT4a = 0.78 pM, GT5a = 0.93 pM, and GT6a = 1.0 pM. 
bThe 2a wild-type replicon has M31 in NS5A.  
cThe 2b wild-type replicon has L31 in NS5A.

• PIB is active against common HCV GT 2–6 amino acid 
substitutions that confer resistance to other NS5A inhibitors



Prevalence of Baseline Substitutions and Impact on Outcome Based on Previous DAA Experience
Overall prevalence (N = 88)

Prevalence in PI-experienced, 
NS5A inhibitor naïve (N = 26)

Prevalence in PI + NS5A 
inhibitor-experienced (N = 30)

Prevalence in NS5A inhibitor-
experienced, PI naïve (N = 32)

30%

7%

24%

30%

10%

16%

31%
53%

58%
19%

12%

8% 4%
20%

3%

27%23%

27%

SVR12 % (n/N)

12 weeks 16 weeks

100 (13/13) 100 (13/13)

100 (2/2) 100 (4/4)

80 (8/10) 100 (11/11)

86 (12/14) 92 (11/12)

80 (4/5) 25 (1/4)

SVR12 % (n/N)

12 weeks 16 weeks

100 (3/3) 100 (3/3)

— 100 (1/1)

60 (3/5) 100 (3/3)

100 (2/2) 100 (5/5)

75 (3/4) 25 (1/4)

SVR12 % (n/N)

12 weeks 16 weeks

100 (1/1) 100 (4/4)

100 (4/4) 100 (6/6)

82 (9/11) 83 (5/6)

SVR12 % (n/N)

12 weeks 16 weeks

100 (9/9) 100 (6/6)

100 (2/2) 100 (3/3)

100 (1/1) 100 (2/2)

100 (1/1) 100 (1/1)

100 (1/1) —

No subs�tu�ons

NS3 only

NS5A only (single)

NS5A only (mul�ple)

NS3 + NS5A

Analysis excluded 3 SVR-achieving patients in the 16-week arm who did not have available sequences (1 was PI only-experienced and 2 were NS5A inhibitor only-experienced). Substitutions at positions 155, 156, 168 in NS3 and 24, 28, 30, 31, 58, 92, 93 in NS5A 
relative to the subtype specific reference sequence were included in the analysis.

• Patients who had no baseline substitutions or only had them in NS3 achieved 100% SVR12 regardless of previous treatment

• Most patients with NS5A inhibitor-experience had NS5A baseline substitutions, but that was not the case for PI-experienced patients and 
NS3 baseline substitutions

• The majority of patients with substitutions in NS5A had them at multiple positions, and the SVR12 rate was not substantially affected by 
multiple vs single NS5A substitutions

• Among patients with previous NS5A inhibitor experience (with or without PI) treated for 16 weeks, the SVR12 rate in patients with single 
target or no substitutions was 96% (27/28) whereas the SVR12 rate in the presence of substitutions in both NS3 and NS5A was 25% (1/4)

Profile of Patients Who Experienced Virologic Failure

GLE/PIB 
duration

Prior Treatment

HCV 
GT

Type  
of VF

NS3 substitutionsa,b NS5A substitutionsa,b

DAAsc

Category Baseline VF Baseline VF

PI NS5Ai Substitutions
Fold EC50 
change Substitutions

Fold EC50 
change Substitutions

Fold EC50 
change Substitutions

Fold EC50 
change

12 Weeks

SOF+LDV No Yes 1a OTVF None — A156V NV Q30E/K 2.4 Q30K+Y93H >1000

SMV+SOF; SOF+LDV Yes Yes 1a Relapse V36M+R155K 0.7 V36M+R155K+A156T NV M28V+Q30R 1.1 M28G+Q30R >1000

DCV No Yes 1a Relapse None — None — Q30R+H58D 126 Q30R+H58D 126

ASV+DCV+BCV Yes Yes 1a Relapse None — None — Q30G 1.3 P29R+Q30G NV

ASV+DCV Yes Yes 1b Relapse None — None — L28M, P32deletion >1000 L28M+P32deletion >1000

16 Weeks

TVR; SMV+SOF; 
SOF+LDV; 

PTV+OBV+DSV
Yes Yes 1a OTVF Y56H+D168E 47 V36M+Y56H+D168E 127 K24Q+Y93H 6.7 K24R, K24Q+Q30K+Y93H >1000

SOF+LDV No Yes 1a OTVF None — A156V NV Q30R+L31M 3.0 Q30R+L31M+H58D >1000

DCV; PTV+OBV+DSV Yes Yes 1a OTVF Y56H+D168A 39 Y56H+A156G+D168A NV M28T/V, Q30R+L31M 4.6 NA —

PTV+OBV+DSV Yes Yes 1a OTVF Y56H, D168A 39 R155T+A156V+D168A NV Q30H+Y93H 17 M28A, Q30H+H58D+Y93H >1000

NA = sequence not available; NV = not viable (replication efficiency <0.5%); NS5Ai = NS5A inhibitor; OTVF = on-treatment virologic failure; VF = virologic failure.
aFor samples with multiple substitutions within a target, if individual substitutions were detected at ≥ 90% prevalence, they are considered to be linked and denoted by “+”, whereas if one or more of the substitutions was detected at <90% prevalence, the variants are 
separated by a comma.
bSubstitutions seen at positions 36, 56, 155, 156, 168 in NS3 and 24, 28, 30, 31, 32, 58, 92, 93 in NS5A are included.
cEach prior DAA regimen separated by semicolon.

• There were 8 GT1a and 1 GT1b patients who experienced virologic failure

• All 9 patients had substitutions in NS5A at baseline, and 4/9 also had substitutions in NS3

• Most patients had treatment-emergent substitutions in NS3 and NS5A at the time of failure, but no consistent substitution pattern  
was seen, either at baseline or at the time of failure

Baseline NS3 or NS5A Substitutions Present in GT1-Infected Patients
GT1a 
N = 67

GT1b 
N = 18
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Analysis excludes 2 GT1-infected patients who did not have available sequence. GT4-infected subjects were excluded due to small numbers (N = 4).

• The most common amino acid substitutions at baseline were at NS5A amino acid positions 
Q30, H58, and Y93 in GT1a, and L31 and Y93 in GT1b 

• 21/67 patients with GT1a infection had 2 or more NS5A substitutions 

 – Combinations seen in more than 1 patient were at positions M28+Q30 (n = 5),  
Q30+Y93 (n = 5), Q30+L31 (n = 2), Q30+H58 (n = 2), and L31+H58 (n = 2)

• 7/18 patients with GT1b infection had 2 or more NS5A substitutions 

 – Combinations seen in more than 1 patient were at positions L31+Y93 (n = 4)

SVR12 Rate by Presence of Baseline Substitutions
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OTVF = on-treatment virologic failure. Analysis excluded 3 SVR-achieving patients in the 16-week arm who did not have available sequences (1 was PI only-experienced  
and 2 were NS5A inhibitor-only experienced). Substitutions at positions 155, 156, 168 in NS3 and 24, 28, 30, 31, 58, 92, 93 in NS5A relative to the subtype specific reference 
sequence were included in the analysis.

• Among patients in the NS5A only category with Y93H/N/S, 100% (17/17) achieved SVR12 
across both study arms 

• Lowest SVR12 rates were observed in the patients with substitutions in both NS3 and 
NS5A, although number of patients in this category was small in each arm

In Vitro Activity of GLE and PIB Against Substitutions Seen at 
Baseline in NS3 or NS5A

Target

GT1a GT1b

Substitution(s) Fold EC50 change Substitution(s) Fold EC50 change

NS3

R155K 0.5 D168E 0.9

R155T 1.9 D168V 3.2

D168A 4.0

D168E 1.3

D168N 0.4

NS5A

K24R 0.3 L28M 1.0

M28A 2.0 R30Q 0.5

M28T 2.1 L31M 1.5

M28V 1.8 L31V 0.8

Q30E 2.4 P58S 1.2

Q30G 1.3 A92E 0.5

Q30H 1.0 Y93H 0.6

Q30K 1.0 Y93S 0.4

Q30R 1.7 L31M+Y93H 0.7

L31M 1.1

H58D 1.1

H58P 0.6

Y93H 6.7

Y93N 7.1

M28T+Q30R 1.6

M28V+Q30R 1.1

Q30H+Y93H 17

Q30R+L31M 2.4

Q30R+H58D 108.0

M28T+Q30R+L31M 4.6

BACKGROUND 
Next Generation Direct-acting Antivirals 

In vitro:
• Synergis�c an�viral ac�vity
• High barrier to resistance
• Potent against common NS3 and NS5A polymorphisms 

Clinical PK & 
metabolism:

• Once-daily oral dosing
• Minimal metabolism and primary biliary excre�on
• Negligible renal excre�on (<1%)

yneerrggggiiiisss����cc aann���vviiirrraaallll aaaccc����vvviiitttyyyyy
High barrier to resistance

otent against common NS3 and NS5A 

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor (PI)

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Collec�vely: G/P

GLE PIB

G/P (100/40 mg) dosed once daily for a total dose of 300/120 mg.
Glecaprevir was identified by AbbVie and Enanta.

Antiviral Activity of GLE and PIB

DAA 

Stable HCV Replicon EC50, nM

GT1a GT1b GT2a GT2b GT3a GT4a GT5a GT6a

GLE 0.85 0.94 2.2 4.6 1.9 2.8 0.12a 0.86

PIB 0.0018 0.0043 0.0023 0.0019 0.0021 0.0019 0.0014 0.0028
aTransient replicon results.

• In vitro, GLE and PIB have each demonstrated potent antiviral 
activity against all major HCV genotypes

RESISTANCE PROFILES OF GLE AND PIB

• GLE is potent against common NS3 substitutions at positions 36, 
43, 54, 55, 56, 80, 155, and 168

• Substitutions at NS3 position A156 confer resistance to GLE,  
but are associated with low viral fitness and are rarely detected 
clinically

• PIB is potent against common NS5A substitutions at positions 
24, 28, 30, 31, 58, 92, and 93 that confer resistance to 1st/2nd 
generation NS5A inhibitors, including Y93H/N

MAGELLAN-I (PART 1) 

• In MAGELLAN-I (Part 1), 50 GT1-infected PI and/or NS5A 
inhibitor-experienced patients without cirrhosis were treated 
with GLE/PIB ± RBV

 – 92% SVR12 with a virologic failure rate of 4%

• Based on the results from MAGELLAN-I (Part 1), Part 2 of the 
study expanded the population to include those infected with 
GT1, 4, 5, or 6 with or without cirrhosis

MAGELLAN-I (PART 2) STUDY DESIGN 

• MAGELLAN-I (Part 2) is an open-label, multicenter, randomized 
trial in DAA-experienced patients (PI, NS5A inhibitor, or both) 
with GT1, GT4, GT5*, or GT6* infection, without cirrhosis or  
with compensated cirrhosis

*The study was open to patients with GT5 or GT6, but none were enrolled.

Week 4 Week 8

GLE/PIB 300/120 mg for 16 weeks (n = 47)

Week 12

GLE/PIB 300/120 mg for 12 weeks (n = 44)

Week 0 Week 16

MAGELLAN-I (Part 2) Key Demographics and 
Patient Characteristics

Characteristic
12-week Arm

N = 44
16-week Arm

N = 47

HCV RNA, median log
10

 IU/mL (range) 6.09 (4.71–7.20) 6.25 (4.73–7.12)

HCV subtype by phylogenetic analysis, n (%)

 1a 35 (79.5) 32 (68.1)

 1b 8 (18.2) 10 (21.3)

 1e 0 1 (2.1)

 4r 1 (2.3) 2 (43)

 Missing 0 2* (43)

Presence or absence of cirrhosis n (%)

 With cirrhosis 15 (34.1) 12 (25.5)

 Without cirrhosis 29 (65.9) 35 (74.5) 

* Based on LiPA 2.0 analysis, 1 GT1 and 1 GT4.
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CONCLUSIONS

PI-EXPERIENCED PATIENTS (NS5A 
INHIBITOR-NAÏVE)

 � No impact on efficacy with G/P; 
high SVR12 rates observed 
regardless of duration

NS5A INHIBITOR-EXPERIENCED 
PATIENTS (PI-NAÏVE)

 � G/P for 16 weeks demonstrated 
high SVR12 rates regardless of the 
presence of single or multiple 
baseline NS5A substitutions

 – No need for NS5A resistance 
testing at baseline

PI AND NS5A INHIBITOR-EXPERIENCED 
PATIENTS

 � Virologic failure was associated with 
presence of baseline substitutions 
in both NS3 and NS5A

 – G/P for 16 weeks demonstrated 
high SVR12 rates in patients 
without NS3 baseline  
substitutions

RESULTS
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OBJECTIVES
• Resistance analysis of virus from HCV-infected DAA-experienced 

patients treated with G/P in MAGELLAN-I (Part 2)

 – Prevalence of baseline NS3 and NS5A amino acid substitutions

 – Impact of baseline substitutions on response to G/P

 – Characterization of treatment-emergent substitutions 

METHODS
• Next Generation Sequencing (NGS)

 – HCV RNA was reverse-transcribed and amplified using RT-PCR 
and nested PCR for NS3/4A and NS5A followed by library 
preparation using the Nextera XT sample preparation kit

 – Paired end sequencing was conducted using the Illumina 
MiSeq platform 

 – HCV subtype assignment

 � For each sample analyzed by NGS, a consensus sequence  
was generated for each target gene from the NGS nucleotide 
sequences, with an ambiguity setting of 0.25

 � Phylogenetic analysis was conducted using the full-length 
HCV NS3/4A and NS5A consensus nucleotide sequences in 
order to confirm the subtype assignment

 – Substitutions at baseline (NGS detection threshold of 15%) 
relative to subtype-specific reference sequence at the 
following amino acid positions for NS3/4A protease or NS5A 
inhibitor class were analyzed

 � NS3: 155, 156, 168

 � NS5A: 24, 28, 30, 31, 58, 92, 93

• In vitro studies

 – Resistance analyses were performed by introducing NS3 or 
NS5A substitutions into the wild-type replicons and testing 
their drug susceptibility in transient replicon assays

SVR12 Rate by DAA Class in Prior Therapy
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OTVF = on-treatment virologic failure. 

Prior DAA Regimen

NS3/4A PI
NS5A

Inhibitor
NS5B

Inhibitor

Total Number of Patients Treated

12-week Arm 16-week Arm

LDV SOF 9 11

PTV OBV DSV 8 11

DCV* 7 7

BOC* 4 7

TVR* 7 2

SMV* ± SOF 3 4

ASV DCV ± BCV 3 2

SMV DCV 1 1

Other DAA combinations not listed above 2 2

*Included pegIFN + RBV in some cases.
Table includes most recent DAA-containing regimen. Ten patients had previously failed 2 or more DAA-containing regimens; 
70% achieved SVR12 in this study.
NS3/4A protease inhibitors (PIs): ASV = asunaprevir; BOC = boceprevir; PTV = paritaprevir; SMV = simeprevir; TVR = telaprevir.
NS5A inhibitors: DCV = daclatasvir; LDV = ledipasvir; OBV = ombitasvir.
NS5B polymerase inhibitors: BCV = beclabuvir; DSV = dasabuvir; SOF = sofosbuvir.

• The most common prior DAAs received were LDV/SOF or  
PTV/OBV/DSV

SUMMARY

• The presence of NS3 baseline substitutions alone had no impact on efficacy

• Among NS5A inhibitor-experienced patients and/or patients with NS5A substitutions at baseline, the 12-week regimen was associated with a higher rate of relapse than the  
16-week regimen

• Among patients treated for 16 weeks, the presence of single or multiple NS5A baseline substitutions at positions 24, 28, 30, 31, 58, 92, 93 (in the absence of ones in NS3 at positions 
155, 156, or 168) at baseline had no impact on efficacy: 

 – SVR12 rate in NS5A inhibitor-experienced patients was 95% (19/20)

 – SVR12 rate in patients with NS5A substitutions was 96% (22/23)

• In patients experienced to both classes treated for 16 weeks:

 – Majority had baseline substitutions only in NS5A; just 25% (4/16) had both NS3 and NS5A substitutions

 – SVR12 rate in patients with both NS3 and NS5A baseline substitutions was 25% (1/4)

 – SVR12 rate in patients without substitutions in both NS3 and NS5A at baseline was 100% (12/12)



PATIENTS

• A total of 2238 pati ents were enrolled from 26 countries and included 
in this integrated PK, effi  cacy, and safety analysis 

• Baseline demographic and clinical characteristi cs strati fi ed by CKD 
stage, as defi ned by eGFR, are shown in Table 1

• The highest proporti on of pati ents were HCV GT1, treatment-naive, 
non-cirrhoti c and CKD stage 1 (normal renal functi on), or 2 (mild renal 
impairment)

Table 1. Baseline Demographics and Disease 
Characteristi cs

Characteristic
CKD 1

n = 1054
CKD 2

n = 1045
CKD 3
n = 36

CKD 4–5
n = 103

Total
N = 2238

Male, n (%) 624 (59) 506 (48) 14 (39) 79 (77) 1223 (55)

Age, median (range), years 50 (19–88) 56 (25–84) 60 (29–75) 57 (28–83) 54 (19–88)

Race, n (%)

 White 836 (80%) 872 (83) 29 (81) 64 (62) 1801 (81)

 Black or African American 53 (5) 39 (4) 3 (8) 24 (23) 119 (5)

 Asian 143 (14) 114 (11) 3 (8) 9 (9) 269 (12)

BMI, median (range), kg/m2 25 (17–49) 26 (18–66) 29 (18–41) 26 (18–45) 26 (17–66)

HCV genotype, n (%)

 1 399 (38) 421 (40) 15 (42) 54 (52) 889 (40)

 2 195 (19) 239 (23) 12 (33) 16 (16) 462 (21)

 3 329 (31) 285 (27) 7 (19) 11 (11) 632 (28)

 4 89 (8) 66 (6) 0 20 (19) 175 (8)

 5 11 (1) 19 (2) 1 (3) 1 (1) 32 (1)

 6 31 (3) 15 (1) 1 (3) 1 (1) 48 (2)

Treatment-naive, n (%) 786 (75) 757 (72) 25 (69) 60 (58) 1628 (73)

Treatment-experienced, n (%) 268 (25) 288 (28) 11 (31) 43 (42) 610 (27)

Cirrhosis status

 Yes 129 (12) 115 (11) 8 (22) 20 (19) 272 (12)

 No 925 (88) 930 (89) 28 (78) 83 (81) 1966 (88)

Baseline HCV RNA level, log
10

 IU/mL, 
median (range)

6.2 (1–8) 6.2 (1–8) 6.3 (4–8) 5.9 (3–8) 6.2 (1–8)

Baseline eGFR, mL/min/1.73 m2, 
median (range)

103 (90–204) 82 (60–90) 56 (38–60) 8 (4–28) 89 (4–204)

CKD stages are defi ned by eGFR (mL/min/1.73 m2); CKD stage 1 = eGFR ≥90 (normal renal functi on), CKD stage 2 = eGFR ≥60–<90 (mild 
renal impairment), CKD stage 3 = eGFR ≥30–<60 (moderate renal impairment), and CKD stage 4–5 = eGFR <30 (severe renal impairment). 
CKD, chronic kidney disease; BMI, body mass index; eGFR, esti mated glomerular fi ltrati on rate; HCV, hepati ti s C virus.

EFFICACY

• High SVR12 rates were achieved irrespecti ve of baseline CKD stage 
(Figure 3A), and HCV genotype (Figure 3B)

Figure 3A. Percentage of Pati ents Achieving SVR12 
(ITT) by Baseline eGFR (mL/min/1.73m2)
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Figure 3B. Percentage of Pati ents Achieving SVR12 
(ITT) by Baseline eGFR (mL/min/1.73m2) and HCV 
Genotype
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• High SVR12 rates were achieved across all CKD stages irrespecti ve of 
baseline characteristi cs, including treatment durati on, cirrhosis status, 
and prior HCV treatment (Table 2)

INTRODUCTION 
• Pati ents with chronic kidney disease (CKD) have an increased 

prevalence of chronic hepati ti s C virus (HCV) infecti on1

• HCV infecti on is associated with an increased risk of CKD progression2,3 
and mortality from renal disease4,5

• Glecaprevir (GLE, formerly ABT-493), an NS3/4A protease inhibitor, 
and pibrentasvir (PIB, formerly ABT-530), an NS5A inhibitor, are direct-
acti ng anti virals (DAAs) being developed as a once-daily, ribavirin 
(RBV)-free, fi xed-dose combinati on regimen (G/P) to treat genotype 
(GT) 1–6 chronic HCV infecti on in pati ents with any degree of renal 
impairment, including those with end-stage renal disease (Figure 1)

• GLE and PIB both undergo minimal metabolism and negligible renal 
excreti on, which makes them potenti ally suitable for the treatment 
of pati ents with renal disease6

• Phase 1 pharmacokineti c (PK) studies demonstrated that no dose 
modifi cati on is required in pati ents with any degree of CKD, including 
those on haemodialysis7,8

• Here, we report results of an integrated analysis of effi  cacy, safety, 
and PK of 2238 NS5A inhibitor-naive pati ents in phase 2 or 3 studies

• In phase 3 studies, pati ents were treated with a fi xed-dose combinati on 
of G/P, whereas pati ents in phase 2 studies (ie, SURVEYOR-I [parts 1 
and 2] and SURVEYOR-II) were treated with separately formulated 
tablets. The total daily dose for both formulati ons was 300 mg/120 mg 
and will be collecti vely referred to as G/P

Figure 1. Next Generati on Direct-acti ng Anti virals 

In vitro:9

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Oral dosing of 3 pills once-daily

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)

arrieerr ttttttooooo rrrrreeeeesssssiiiiiisssssttttaaaannnncccceeee

againstt commmmoonn NNSS33 ppoollyymmoorrpphhiissmmss ((eg,
5A polymorphisms (eg, posi�ons 28, 30, 31

is�c an�viral ac�vity

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Coformulated: G/P

GLE PIB

G/P is coformulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Note in the phase 2 SURVEYOR-I and SURVEYOR-II studies, once daily GLE (300 mg) + PIB (120 mg) were administered separately.
Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVES
• To describe the effi  cacy, safety, and PK properti es of G/P in pati ents 

treated for 8, 12, or 16 weeks across eight phase 2 or 3 studies, 
including all major HCV GTs, without or with compensated cirrhosis, 
as a functi on of CKD stage

METHODS
• Eight global, multi centre, open-label or double blind and placebo 

controlled phase 2 and 3 clinical trials with available esti mated 
glomerular fi ltrati on rate (eGFR mL/min/1.73 m2) results were 
included in this analysis:

 – ENDURANCE-I (NCT02604017): phase 3, randomised study to 
evaluate the effi  cacy and safety of G/P in adults with chronic HCV 
GT1 infecti on

 – ENDURANCE-II (NCT02640482): phase 3, randomised, double-blind, 
placebo-controlled study to evaluate the effi  cacy and safety of G/P 
in adults with chronic HCV GT2 Infecti on 

 – ENDURANCE-III (NCT02640157): phase 3, randomised, 
acti ve-controlled study to compare effi  cacy and safety of G/P to 
sofosbuvir (SOF) co-administered with daclatasvir in adults with 
chronic HCV GT3 infecti on (Foster GR et al. EASL 2017, Oral 
presentati on number: GS-006)

 – ENDURANCE-IV (NCT02636595): phase 3, single-arm study to 
evaluate the effi  cacy and safety of G/P in adults with chronic HCV 
GT4, GT5, or GT6 infecti on 

 – EXPEDITION-I (NCT02642432): phase 3, single-arm study to evaluate 
the effi  cacy and safety of ABT-493/ABT-530 in adults with chronic 
HCV GT1, GT2, GT4, GT5, or GT6 infecti on and compensated cirrhosis 
(Forns X et al. EASL 2017, Oral presentati on number: GS-005)

 – EXPEDITION-IV (NCT02651194): phase 3, single-arm study to evaluate 
the effi  cacy and safety of G/P in renally-impaired adults with chronic 
HCV GT1–6 infecti on

SAT-273Safety and Effi  cacy of Glecaprevir/Pibrentasvir in Adults With Chronic Hepati ti s C Virus 
Infecti on Genotype 1–6 as a Functi on of Chronic Kidney Disease Stage
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CONCLUSIONS
 In HCV GT1–6 infected pati ents treated in phase 2 and 3 clinical 
studies, once daily RBV-free, G/P 300/120 mg achieved high 
SVR12 rates and was well tolerated regardless of any degree 
of renal impairment

 Majority of AEs were mild or moderate in severity. SAEs considered 
drug-related were rare (<0.1%) and none occurred among pati ents 
with CKD stage 4 or 5

 The type and frequency of AEs observed across CKD stages 1–5 
were broadly similar with the excepti on of pruritus which occurred 
at a higher frequency in the pati ents with CKD stages 4–5 which 
is consistent with the high background rates of pruritus in this 
populati on11,12

 Post-baseline grade ≥3 laboratory abnormaliti es were infrequent and 
there were no cases consistent with drug-induced liver injury

 This integrated analysis demonstrates that renal functi on does not 
impact on the very high effi  cacy and favorable safety profi le of G/P
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METHODS ΈCONTINUEDΉ

 – SURVEYOR-I (NCT02243280): phase 2 study to evaluate the effi  cacy, 
safety, and PK of co-administrati on of GLE and PIB ± RBV in subjects 
with HCV GT1, GT4, GT5, or GT6. Pati ents who received RBV were 
excluded from this integrated analysis

 – SURVEYOR-II (NCT02243293): phase 2, randomised study to evaluate 
the effi  cacy, safety, and PK of co-administrati on of GLE and PIB ± RBV 
in subjects with chronic HCV GT2–6 infecti on. Pati ents who received 
RBV were excluded from this integrated analysis

• Pati ents were strati fi ed by CKD stage, defi ned by eGFR 
(mL/min/1.73 m2) according to the Modifi cati on of Diet in Renal 
Disease (MDRD) equati on10 measured at baseline:

 – CKD stage 1 = eGFR ≥90 (normal renal functi on)

 – CKD stage 2 = eGFR ≥60–<90 (mild renal impairment)

 – CKD stage 3 = eGFR ≥30–<60 (moderate renal impairment)

 – CKD stage 4  = eGFR ≥15–<30 (severe renal impairment)

 – CKD stage 5 = eGFR <15 (severe renal impairment or on dialysis)

• Pati ents were assigned to treatment arms of 8-, 12-, or 16-week 
durati on, as defi ned in the study protocols (Figure 2)

Figure 2. Phase 2 and 3 Multi centre Studies of GT1–6 
HCV-infected Pati ents*

G/P 300/120 mg QD 

G/P 300/120 mg QD N = 822 

Post-treatment period 

GT1–6 

N = 69 

Day 0 16 24 Week 8 12 

N = 1347 G/P 300/120 mg QD 

G/P, glecaprevir (formerly ABT-493) and pibrentasvir (formerly ABT-530); GT, genotype; QD, once daily.
*Only pati ents with available eGFR (mL/min/1.73 m2) results were included in this integrated analysis.

KEY ELIGIBILITY CRITERIA

• Eligible pati ents in studies ENDURANCE-I, ENDURANCE-II, 
ENDURANCE-III, ENDURANCE-IV, EXPEDITION-I, EXPEDITION-IV, 
SURVEYOR-I, and SURVEYOR-II had chronic HCV GT1–6 infecti on 
at screening, did not have co-infecti on with >1 HCV GT and were 
documented as without cirrhosis or with compensated cirrhosis

• Pati ents enrolled included those who were treatment-naive or 
treatment-experienced with prior pegylated interferon (pegIFN)/RBV 
or SOF + RBV ± pegIFN. Pati ents were ≥18 years of age, without HIV 
(except ENDURANCE-I) or HBV co-infecti on

• Pati ents enrolled in phase 3 studies were required to have 
platelets ≥60 000 cells per mm3 or ≥90 000 cells per mm3 in those 
with compensated cirrhosis and without cirrhosis, respecti vely 
(with the excepti on of ≥40 000 cells per mm3 in EXPEDITION-IV). 
Pati ents enrolled in phase 2 studies were required to have platelets 
≥120 000 cells per mm3 for pati ents without cirrhosis or ≥90 000 cells 
per mm3 for pati ents with compensated cirrhosis

• Pati ents were eligible for enrolment if they had:

 – Direct bilirubin ≤ upper limit of normal (ULN 0.4 mg/dL) and albumin 
>3.3 g/dL in pati ents without cirrhosis in phase 3 studies and in 
SURVEYOR-I and SURVEYOR-II (which included both cirrhoti c and 
non-cirrhoti c pati ents)

 – Total bilirubin <3.0 mg/dL and albumin >2.8 g/dL in pati ents with 
compensated cirrhosis in phase 3 studies and in EXPEDITION-IV 
(which included both cirrhoti c and non-cirrhoti c pati ents)

 – An internati onal normalised rati o <2.3

• Eligible pati ents had creati nine clearance of ≥50 mL/min (except 
EXPEDITION-IV)

• Eligible pati ents for EXPEDITION-IV were documented at screening 
to have eGFR by MDRD <30 mL/min/1.73 m2

 – Stage 4 CKD: eGFR 15–29 mL/min/1.73 m2

 – Stage 5 CKD: eGFR <15 mL/min/1.73 m2 or haemodialysis dependent

STUDY ASSESSMENTS

• Percentage of pati ents with SVR12 (HCV RNA < LLOQ* 12 weeks aft er 
the last dose of study drug)

• Adverse events (AEs) and clinical laboratory parameters were 
monitored throughout the treatment and immediate post-treatment 
periods (within 30 days aft er treatment completi on)

• Safety analyses included pooled AEs and laboratory data from all 
pati ents who received at least 1 dose of study medicati ons in the 
studies specifi ed

• PK exposures in pati ents were esti mated using populati on PK analyses 

*Phase 3 studies: Roche COBAS® AmpliPrep/COBAS® TaqMan® HCV Quanti tati ve Test, v2.0. HCV RNA ≤ 15 IU/mL (LLOQ), phase 2 studies 
Roche COBAS TaqMan® real-ti me reverse transcriptase-PCR (RT-PCR) assay v. 2.0 HCV RNA <25 IU/mL (LLOQ).

Table 2. Percentage of Pati ents Achieving SVR12 (ITT) 
Strati fi ed by Baseline CKD Stage 

Characteristic, n (%)
CKD 1

n = 1054
CKD 2

n = 1045
CKD 3
n = 36

CKD 4–5
n = 103

Total
N = 2238

Baseline HCV RNA level

 ≥6 000 000 IU/mL 207/220 (94) 238/248 (96) 12/12 (100) 8/8 (100) 465/488 (95)

 <6 000 000 IU/mL 821/834 (98) 786/797 (99) 23/24 (96) 93/95 (98) 1723/1750 (99)

Treatment duration

 8 weeks 378/392 (96) 407/413 (99) 16/17 (94) 0 801/822 (97)

 12 weeks 622/633 (98) 581/593 (98) 18/18 (100) 101/103 (98) 1322/1347 (98)

 16 weeks 28/29 (97) 36/39 (92) 1/1 (100) 0 65/69 (94)

Treatment-naive, n (%) 764/786 (97) 746/757 (99) 24/25 (96) 58/60 (97) 1592/1628 (98)

Treatment-experienced, n (%) 264/268 (99) 278/288 (97) 11/11 (100) 43/43 (100) 596/610 (98)

Cirrhosis status

 Yes 127/129 (98) 112/115 (97) 8/8 (100) 18/20 (90) 265/272 (97)

 No 901/925 (97) 912/930 (98) 27/28 (96) 83/83 (100) 1923/1966 (98)

IL28B

 CC 361/372 (97) 325/332 (98) 15/15 (100) 24/24 (100) 725/743 (98)

 non-CC 666/681 (98) 699/713 (98) 20/21 (95) 77/79 (98) 1462/1494 (98)

 Missing 1/1 (100) N/A N/A N/A 1/1 (100)

Presence of polymorphisms

 NS5A 176/183 (96) 177/184 (96) 5/5 (100) 17/17 (100) 375/389 (96)

 NS3 15/17 (88) 17/17 (100) 1/1 (100) 1/1 (100) 34/36 (94)

Haemodialysis

 Yes  N/A  N/A  N/A 83/85 (98) 83/85 (98)

 No 1028/1054 (98) 1024/1045 (98) 35/36 (97) 18/18 (100) 2105/2153 (98)

CKD stages are defi ned by eGFR (mL/min/1.73m2); CKD stage 1 = eGFR ≥90 (normal renal functi on), CKD stage 2 = eGFR ≥60–<90 (mild 
renal impairment), CKD stage 3 = eGFR ≥30–<60 (moderate renal impairment), and CKD stage 4–5 = eGFR <30 (severe renal impairment).
CKD, chronic kidney disease; eGFR, esti mated glomerular fi ltrati on rate; HCV, hepati ti s C virus; N/A = not applicable.

SAFETY

• In total, 1507/2238 (67%) pati ents reported experiencing at least 1 AE 
(Table 3)

• The type and frequency of AEs observed across CKD stages 1–5 were 
broadly similar and the majority of events were mild or moderate in 
severity, with only 3% (70/2238) of all pati ents experiencing a serious 
adverse event (SAE)

• The number of pati ents 25/103 (24%) who experienced SAEs was 
larger amongst those with CKD stage 4–5; however, none was 
considered drug-related

• The most commonly reported AEs occurring in ≥10% of pati ents in 
any CKD stage group were nausea, fati gue, headache, nasopharyngiti s, 
vomiti ng, and pruritus (reported at higher rate in the CKD stage 4–5 
subjects) (Table 3)

• Only 1 pati ent experienced a DAA-related SAE (transient ischaemic 
att ack) judged to be DAA-related by the investi gator; the pati ent 
disconti nued treatment on Day 12 and did not achieve SVR12. The 
AE subsequently resolved; but, a second transient ischaemic att ack 
occurred following disconti nuati on

• Overall rates of AEs leading to disconti nuati on of study drug were low 
(12/2238; 0.5%); 5/2238 (0.2%) pati ents disconti nued study drugs due 
to AEs assessed as being possibly related to DAA treatment

• 6/2238 (0.3%) pati ents died across all CKD stages. All deaths were 
considered not related to the study drug

Table 3. Summary of Adverse Events 

Event
CKD 1

n = 1054
CKD 2

n = 1045
CKD 3
n = 36

CKD 4–5
n = 103

Total
N = 2238

Any AE, n (%) 712 (68) 698 (67) 23 (64) 74 (72) 1507 (67)

AEs occurring in ≥10% of patients, n (%)

 Nausea 111 (11) 78 (8) 7 (19) 12 (12) 208 (9)

 Fatigue 154 (15) 158 (15) 4 (11) 15 (15) 331 (15)

 Headache 204 (19) 174 (17) 4 (11) 9 (9) 391 (18)

 Nasopharyngitis 58 (6) 39 (4) 4 (11) 2 (2) 103 (5)

 Vomiting 20 (2) 21 (2) 4 (11) 7 (7) 52 (2)

 Pruritus 35 (3) 61 (6) 2 (6) 21 (20) 119 (5)

Any SAE 25 (2) 17 (2) 3 (8) 25 (24) 70 (3)

DAA-related SAE 0 1 (<0.1) 0 0 1 (<0.1)

Any AE leading to discontinuation of study drug 4 (0.4) 3 (0.3) 1 (3) 4 (4) 12 (0.5)

Any fatal AE 1 (<0.1) 0 1 (3) 1 (1) 3 (0.1)

Death*† 3 (0.3) 1 (<0.1) 1 (3) 1 (1) 6 (0.3)

*All deaths were considered not related to the study drug; †Causes of death: CKD stage 1 (n = 3) pneumonia, accidental overdose, 
alcohol poisoning and toxicity to various agents; CKD stage 2 (n  = 1) cerebral haemorrhage; CKD stage 3 (n = 1) adenocarcinoma; 
CKD stage 4–5 (n = 1) cerebral haemorrhage. 
AE, adverse event; CKD, chronic kidney disease; DAA, direct-acti ng anti viral; SAE, serious adverse event.

LABORATORY ABNORMALITIES

• Grade ≥3 laboratory abnormaliti es from baseline were infrequent 
(Table 4)

• Two (<0.1%) pati ents experienced grade 3 elevati ons in alanine 
aminotransferase (ALT) from baseline; >5 × ULN; both pati ents had 
CKD stage 2

 – Across the phase 2 and 3 studies, 4 (<0.1%) pati ents experienced 
a post-nadir grade 3 in ALT (>5 × ULN). All 4 pati ents were non-
cirrhoti c and elevati ons were considered not clinically relevant or 
most likely associated with eti ologies unrelated to study drug 
(passage of gallstone)

• There were no cases consistent with drug-induced liver injury

• Nine (0.4%) pati ents experienced grade 3 (>3.0 × ULN) elevati ons of 
total bilirubin; most had indirect predominance without associated ALT 
increase, at isolated visits in pati ents with indirect hyperbilirubinaemia 
at baseline (Gilbert’s syndrome)

Table 4. Summary of Laboratory Abnormaliti es

Laboratory Abnormalities, n (%)
CKD 1

n/N (%)
CKD 2

n/N (%)
CKD 3

n/N (%)
CKD 4–5
n/N (%)

Total
n/N (%)

ALT ≥grade 3 (>5 × ULN)* 0/1052 2/1045 (0.2) 0/36 0/103 2/2236 (<0.1)

Total bilirubin ≥grade 3 (>3 × ULN)* 5/1052 (0.5) 3/1045 (0.3) 0/36 1/103 (1) 9/2236 (0.4)

ALT, alanine aminotransferase; CKD, chronic kidney disease; ULN, upper limit of normal.
*Increased grade from baseline result.

MEAN CHANGE IN eGFR

• The mean change assessment excluded pati ents on haemodialysis

• Overall, the mean change in eGFR (mL/min/1.73m2) from baseline to 
fi nal post-treatment visit was -2.54 ± 12.74. Renal functi on appeared 
to slightly improve in pati ents with CKD stage 3 (7.73 ± 9.49) (Table 5)

Table 5. Mean Change in eGFR (mL/min/1.73m2) From 
Baseline to Final Post-Treatment Visit by CKD Stage*

Event

CKD 1
n = 920

CKD 2
n = 905

CKD 3
n = 31

CKD 4–5
n = 18

Total
N = 1874

Mean change in eGFR (mL/min/1.73m2) 
from baseline to fi nal post-treatment visit

-6.02 ± 14.13 0.62 ± 10.21 7.73 ± 9.49 -0.82 ± 2.29 -2.54 ± 12.74

GFR from creati nine adjusted for BSA (mL/min/1.73m2).
*Mean change assessment excludes pati ents on haemodialysis. 
BSA, body surface area; CKD, chronic kidney disease; eGFR, esti mated glomerular fi ltrati on rate.

PHARMACOKINETIC DATA

• Exposures of GLE and PIB were higher in pati ents with more advanced 
CKD; however, maximum increases in geometric mean AUC24,ss were 
<2-fold and were not clinically relevant (Table 6)

Table 6. Summary of Individual Esti mated 
Steady-state Exposures for GLE and PIB by CKD Stage, 
Geometric Mean (Mean, CV %) 

CKD Stage N* 

GLE AUC24,ss, ng*h/mL PIB AUC24,ss, ng*h/mL

Geometric Mean 
(Mean, %CV)

Central Value Ratio 
(90% Confi dence 

Interval) 
vs CKD Stage 1

Geometric Mean 
(Mean, %CV)

Central Value Ratio 
(90% Confi dence 

Interval) 
vs CKD Stage 1

1 1050 5120 (9040, 189) — 1390 (1590, 58) —

2 1042 5490 (9290, 158) 1.07 (1.00 to 1.15) 1510 (1720, 56) 1.08 (1.04 to 1.12)

3–4 48 8320 (16600, 156) 1.63 (1.29 to 2.06) 1540 (1870, 65) 1.11 (0.98 to 1.25)

5 91 9490 (18200, 175) 1.85 (1.56 to 2.20) 2090 (2580, 76) 1.50 (1.37 to 1.65)

*Plasma samples for pharmacokineti c analysis were unavailable in N = 4 CKD stage 1 pati ents and N = 3 CKD stage 2 pati ents.
AUC24,ss, steady-state area under concentrati on-ti me curve over the dosing interval; CKD, chronic kidney disease; CV, coeffi  cient of variati on; 
GLE, glecaprevir; PIB, pibrentasvir.



Table 1. Baseline Demographics and Disease 
Characteristi cs

Characteristic
8-Week G/P

N = 828
12-Week G/P

N = 1076

Male, n (%) 424 (51) 584 (54)

Race, n (%)

 White 688 (83) 825 (77)

 Asian 81 (10) 163 (15)

 Black 41 (5) 61 (6)

Age, median (range), years 53 (19 – 84) 53 (20 – 83)

BMI, median (range), kg/m2 25.6 (17.3 – 65.7) 25.3 (17.4 – 54.1)

Genotype, n (%)

 1 387 (47) 401 (37)

  Subtype 1a 178 (21) 168 (16)

  Subtype 1b 208 (25) 230 (21)

  Other 1 (0.1) 3 (0.3)

 2 197 (24) 234 (22)

 3 186 (22) 270 (25)

 4 46 (6) 112 (10)

 5 2 (0.2) 28 (3)

 6 10 (1) 31 (3)

IL28B non-CC genotype, n (%) 534 (64) 723 (67)

HCV treatment-naïve, n (%) 657 (79) 801 (74)

HCV treatment-experienced, n (%)* 171 (21) 275 (26)

 IFN-based 164 (96) 266 (97)

 SOF-based 7 (4) 9 (3)

HCV RNA, median (range), log
10

 IU/mL 6.2 (0.7 – 7.6) 6.2 (2.5 – 7.8)

Baseline HCV RNA level, IU/mL, n (%)

 <1000000 338 (41) 446 (41)

 ≥1000000 490 (59) 630 (59)

 <6000000 623 (75) 850 (79)

 ≥6000000 205 (25) 226 (21)

Fibrosis stage, n/N (%)†

 F0–F1 678/825 (82) 870/1075 (81)

 F2 56/825 (7) 87/1075 (8)

 F3 91/825 (11) 118/1075 (11)

HIV-1 co-infected, n (%) 15 (2) 18 (2)

Concomitant PPI use, n (%) 61 (7) 125 (12)

On stable opiate substitution, n (%) 62 (7) 63 (6)

>80% treatment compliant, n (%) 735 (89) 979 (91)

APRI, n (%)

 <1 686 (83) 881 (82)

 ≥1 142 (17) 195 (18)

Fibroscan, n/N (%)‡

 <9.6 kPa 501/579 (87) 703/801 (88)

 ≥9.6 kPa 78/579 (13) 98/801 (12)

Fibrotest n/N (%)‡

 <0.59 279/347 (80) 292/367 (80)

 ≥0.59 68/347 (20) 75/367 (20)

G/P, glecaprevir/pibrentasvir; BMI, body mass index; HCV, hepati ti s C virus; HIV, human immunodefi ciency virus; 
IFN, interferon; SOF, sofosbuvir; PPI, proton pump inhibitor; APRI, aspartate aminotransferase to platelet rati o.
*IFN-based: IFN or pegIFN ± RBV; SOF-based: SOF + RBV ± pegIFN; SOF + RBV ± pegIFN pati ents counted as 
SOF-experienced only.
†N adjusted for pati ents missing data.
‡N adjusted for pati ents with fi brosis status assessed by FibroScan or Fibrotest.

• Pati ent baseline demographics and disease characteristi cs were 
similar across the 8 and 12 week treatment arms

Figure 2. SVR12 by Subgroup, mITT Populati on, n/N (%)
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2-sided 95% confi dence intervals are shown.
*Indicates variable that was included in the logisti c regression analysis (also included in logisti c regression: presence of baseline polymorphisms at a key subset of positi ons, treatment 
durati on, and HCV genotype).

LOGISTIC REGRESSION ANALYSIS

• A multi variate stepwise logisti c regression analysis revealed that neither treatment durati on 
(8-week or 12-week) nor genotype (1–6) was associated with achievement of SVR12 

• Presence of baseline polymorphisms in key NS3 positi ons (155, 156, or 168) or in NS5A had no 
impact on SVR12

• Presence of baseline polymorphisms in key NS3 positi ons (155, 156, or 168) combined with 
NS5A polymorphisms had a stati sti cally signifi cant impact on SVR12 (odds rati o = 0.017 
[95% CI 0.003–0.098], P-value <.0001)

 – Since all pati ents in this analysis were NS5A inhibitor/PI-naïve, less than 1% (9/1773) 
had polymorphisms in those key NS3 positi ons combined with NS5A polymorphisms

 – Most achieved SVR12 (78%; 7/9)

 – This observati on may be relevant for pati ents with prior treatment experience with both NS5A 
and  protease inhibitors

Table 4. Overview of Adverse Events and Laboratory Abnormaliti es

Event, n (%)
8-week G/P

N = 828
12-week G/P

N = 1076

Any AE 524 (63) 733 (68)

Serious AE 12 (1) 27 (3)

DAA-related serious AE 0 1 (<0.1)

AE leading to D/C 1 (0.1) 9 (0.8)

DAA-related AE leading to D/C 0 3 (0.3)

Laboratory Abnormalities, n/N (%)

 ALT, grade ≥3 (>5 × ULN) 0 1/1075 (<0.1)*

 Total bilirubin, grade ≥3 (>3 × ULN) 4/827 (0.5)† 2/1075 (0.2)†

AE, adverse event; DAA, direct-acti ng anti viral; D/C, disconti nuati on; ALT, alanine aminotransferase.
*Grade 3 ALT elevati on associated with grade 2 bilirubin and grade 3 AST and alkaline phosphatase elevati ons at Week 12 in the context of cholelithiasis (multi ple gallstones); pati ent 
achieved SVR12.
†All pati ents had bilirubin elevati ons at baseline; the grade 3 elevati ons were primarily indirect, with no associated post-nadir ALT elevati ons by grade.

• G/P was well-tolerated regardless of treatment durati on

• An in-depth safety analysis of G/P in pati ents without cirrhosis is being presented 
Friday, April 21st, poster FRI-238

INTRODUCTION 
• In seven phase 2 or 3 clinical trials, treatment with the all-oral, interferon- 

and ribavirin-free glecaprevir and pibrentasvir combinati on regimen achieved 
SVR12 (HCV RNA <lower limit of quanti fi cati on 12 weeks post-treatment) rates 
of 93−100% across all 6 major HCV genotypes  (GTs)1–5

Next Generati on Direct-acti ng Anti virals 

In vitro:6

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Oral dosing of 3 pills once-daily

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)

arrieerr ttttttooooo rrrrreeeeesssssiiiiiisssssttttaaaannnncccceeee

againstt commmmoonn NNSS33 ppoollyymmoorrpphhiissmmss ((eg,
5A polymorphisms (eg, posi�ons 28, 30, 31

is�c an�viral ac�vity

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Coformulated: G/P

GLE PIB

Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVE 
Conduct an integrated effi  cacy analysis of treatment for 8 or 12 weeks in 
non-cirrhoti c pati ents with GT1-6 infecti on, and determine whether any baseline 
factors impact achievement of SVR12 

METHODS
• Data was pooled from arms of the SURVEYOR-I and -II, and EXPEDITION-4 and 

ENDURANCE 1, 2, 3, and 4 studies, in which pati ents received treatment with 
GLE 300 mg + PIB 120 mg or coformulated G/P (300 mg/120 mg) without 
ribavirin (RBV) for either 8 or 12 weeks

KEY ELIGIBILITY CRITERIA

• Adults with chronic HCV GT 1, 2, 3, 4, 5 or 6 infecti on (HCV RNA >1000 IU/mL)

• Age ≥18 years and BMI ≥18 kg/m2

• HCV treatment-naïve or treatment-experienced with interferon (IFN) or 
pegylated IFN (pegIFN) ± RBV, or sofosbuvir (SOF) plus RBV ± pegIFN

• Absence of cirrhosis based on liver biopsy, transient elastography (Fibroscan®), 
or serum biomarkers (Fibrotest®) and APRI

• No prior HCV treatment experience with a DAA other than SOF

• Absence of co-infecti on with hepati ti s B virus

ENDPOINTS AND ANALYSES

Safety 
Assessments

Primary Efficacy 
Endpoint

Secondary 
Efficacy

Endpoints

The propor�on of pa�ents with on-treatment 
virologic failure and post-treatment relapse, 
conducted in the ITT popula�on

The propor�on of pa�ents with SVR12, 
conducted in the ITT (inten�on-to-treat) and 
mITT (modified ITT) popula�ons*

Adverse events (AEs) and laboratory 
abnormali�es were assessed in ITT popula�on

• Over 20 con�nuous and categorical 
baseline variables were included in the 
analysis

• Mul�variate stepwise logis�c regression 
was performed to iden�fy factors 
associated with reduced SVR12 rates 

• Conducted in mITT popula�on 

Subgroup 
Analyses

 

*ITT populati on includes all pati ents that received at least 1 dose of study drug, mITT populati on excludes pati ents with non-virologic failures.
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Figure 1. Effi  cacy of 8- vs 12-week G/P
Figure 1a. SVR12, ITT Populati on
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Figure 1b. SVR12, mITT Populati on
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ITT, intenti on-to-treat; mITT, modifi ed ITT (excludes pati ents with non-virologic failure).
*GT3 pati ents included in this analysis were treatment-naïve only.
†Pati ent missing SVR12 data returned aft er post-treatment Week 12 visit and has achieved HCV RNA <lower limit of quanti fi cati on.

• Across all genotypes, G/P for 8 weeks yielded high SVR12 rates comparable to those following 
12-week treatment, with no virologic failures in pati ents with GT 4–6 infecti on

Table 2. Reasons for Non-Response, Pooled

Reasons for Non-Response, n (%)
8-week G/P

N = 828
12-week G/P

N = 1076

Breakthrough 2 (0.2)* 1 (<0.1)†

Relapse 7 (0.9)‡ 3 (0.3)§

Non-virologic failure

 Discontinuation 5 (0.6) 6 (0.6)

 Missing data 7 (0.8) 6 (0.6)

*1 GT1, 1 GT3. †1 GT3. ‡2 GT2, 5 GT3. §3 GT3.

• Less than 1% of pati ents had virologic failure, and the relapse rate was similarly low (<1%) in 
both the 8 and 12 week treatment arms 

Table 3. SVR12 by Presence of Baseline Polymorphisms at a Key Subset 
of Positi ons*

Sequence

8-week G/P 12-week G/P

Patients with 
Polymorphisms (ITT), n (%)

N  =  783†

mITT SVR12
n/N (%; 95% CI)

N = 772‡

Patients with 
Polymorphisms (ITT), n (%)

N = 1013†

mITT SVR12
n/N (%; 95% CI)

N = 1001‡

NS3 alone 6 (0.8) 6/6 (100; 100–100) 14 (1) 14/14 (100; 100–100)

NS5A alone 122 (16) 119/122 (98; 94.8–100) 184 (18) 182/183 (99; 98.4–100)

Both NS3 and NS5A 3 (0.4) 2/3 (67; 13.3–100) 6 (0.6) 5/6 (83; 53.5–100)

None 652 (83) 636/641 (99; 98.5−99.9) 809 (80) 796/798 (99.7; 99.4−100)

mITT, modifi ed ITT populati on, which excludes pati ents with non-virologic failure.
*Baseline polymorphisms relati ve to subtype specifi c reference sequence detected at 15% next generati on sequencing threshold in samples that had sequences available for both targets 
(N) at a key subset of amino acid positi ons:
NS3: 155, 156, 168.
NS5A: 28, 30, 31, 93, or H58D, E62A in GT1a; 31 or 93 in GT1b, 24, 28, 30, 92, 93 in GT2; 24, 28, 30, 31, 58, 93 in GT3; 24, 28, 30, 31, 93 in GT4; 24, 28, 30, 31, 58, 92, 93 in GT5-6.
†N adjusted for pati ents missing data.
‡N adjusted for pati ents missing data and excludes those with non-virologic failure.

• Pooled resistance analysis of HCV pati ents receiving G/P (300 mg/120 mg) in Phase 2 and 3 
clinical trials is being presented Friday, April 21st, poster FRI-205 

CONCLUSIONS

 8 and 12 weeks of G/P demonstrated high SVR12 rates 
(≥97%) in pati ents with HCV GT 1–6 infecti on without 
cirrhosis and was well-tolerated

 – G/P was highly effi  cacious regardless of baseline host 
and viral factors, including HCV RNA, fi brosis stage, 
prior treatment experience, HIV-1 co-infecti on and 
NS5A polymorphisms

 – The relapse rate was similarly low (<1%) for the 8- and 
12-week treatment durati ons

 Eight weeks of the pangenotypic G/P regimen is the 
opti mal treatment durati on for the majority of chronic 
HCV-infected pati ents without cirrhosis, currently the 
most prevalent subpopulati on 
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Table 1. Baseline Demographics and Disease 
Characteristi cs

Characteristic

Without Cirrhosis
8 Weeks
N = 137

With Cirrhosis
12 Weeks

N = 16

Male, n (%) 113 (83) 15 (94)

Age, median (range), years 45 (23–74) 50 (35–62)

BMI, median (range), kg/m2 25.0 (18.1–40.6) 27.6 (21.6–38.2)

Race, n (%)*

 White 106 (77) 15 (94)

 Black 24 (18) 1 (6)

Genotype, n (%)†

 1 84 (61) 10 (63)

  Subtype 1a 66 (48) 5 (31)

  Subtype 1b 18 (13) 5 (31)

 2‡ 12 (9) 1 (6)

 3‡ 22 (16) 4 (25)

 4‡ 16 (12) 1 (6)

 5‡ 0 0

 6‡ 3 (2) 0

HCV RNA, median (range), log
10

 IU/mL§ 6.2 (4.0–7.4) 6.1 (4.4–7.0)

HCV treatment-naïve, n (%) 111 (81) 14 (87)

HCV treatment-experienced, n (%) 26 (19) 2 (13)

 IFN-based 23 (17) 2 (13)

 SOF-based 3 (2) 0

Fibrosis Stage, n (%)

 F0–F1 120 (88) 0

 F2 2 (1) 0

 F3 15 (11) 0

 F4 0 16 (100)

CD4+ cell count, median (range), cells/mm3 588 (154–2103) 545 (222–1806)

No antiretroviral therapy, n (%) 9/137 (7) 0

Anchor ARV Agent, n (%)

 Raltegravir 39 (29) 6 (38)

 Dolutegravir 62 (45) 5 (31)

 Rilpivirine 27 (20) 5 (31)

 Elvitegravir/cobi 1 (1) 0

 Darunavir/r 0 0

 Lopinavir/r 0 0

N(t)RTI backbone agent, n (%)

 Tenofovir disoproxil fumarate 74 (54) 13 (81)

 Tenofovir alafenamide 6 (4) 0

 Abacavir 49 (36) 3 (19)

Concomitant PPI use, n (%) 11 (8) 1 (6)

IDU within 12 months, n (%) 12 (9) 1 (6)

IDU >12 months prior to screening, n (%) 62 (45) 10 (63)

On opiate substitution therapy, n (%) 11 (8) 2 (13)

BMI, body mass index; IFN, interferon; SOF, sofosbuvir; ARV, anti retroviral; N(t)RTI, nucleoside/nucleoti de reverse transcriptase 
inhibitor; PPI, proton pump inhibitor; IDU, injecti on drug use.
*Race was self-reported.
†Genotype determined by the Versant HCV Genotype Inno-LiPA Assay v2.0.
‡The following subtypes were reported: GT2a/2c, GT2b; GT3a; GT4a/4c/4d; GT6c-l; GT6xa.
§HCV RNA quanti fi ed by Roche COBAS Ampliprep/TaqMan v2.0.

INTRODUCTION 
• In phase 2 and 3 studies, pati ents with hepati ti s C virus (HCV) 

genotype (GT) 1–6 infecti on without cirrhosis achieved sustained 
virologic response (HCV RNA <lower limit of quanti fi cati on [LLOQ]) 
12 weeks post-treatment (SVR12) rates of 93–100% following 
treatment with the all-oral, once-daily, interferon- and ribavirin-free, 
pangenotypic glecaprevir/pibrentasvir (G/P) regimen1–4

• 100% (33/33) of HCV GT1/HIV-1 co-infected pati ents without 
cirrhosis achieved SVR12 following 8- or 12- week treatment 
with G/P1

Next Generati on Direct-acti ng Anti virals 

In vitro:5

• High barrier to resistance

• Potent against common NS3 polymorphisms (eg, posi�ons 80, 155, and 168)
and NS5A polymorphisms (eg, posi�ons 28, 30, 31, and 93)

• Synergis�c an�viral ac�vity

Clinical PK & 
metabolism:

• Once-daily oral dosing

• Minimal metabolism and primary biliary excre�on

• Negligible renal excre�on (<1%)

arrieerr ttttttooooo rrrrreeeeesssssiiiiiisssssttttaaaannnncccceeee

againstt commmmoonn NNSS33 ppoollyymmoorrpphhiissmmss ((eg,
5A polymorphisms (eg, posi�ons 28, 30, 31

is�c an�viral ac�vity

Glecaprevir
(formerly ABT-493)

pangenotypic NS3/4A
protease inhibitor

Pibrentasvir
(formerly ABT-530)

pangenotypic NS5A
inhibitor

Coformulated: G/P

GLE PIB

G/P is coformulated and dosed once daily as three 100 mg/40 mg pills for a total dose of 300 mg/120 mg.
Glecaprevir was identi fi ed by AbbVie and Enanta.

OBJECTIVE
• EXPEDITION-2 is a phase 3, multi center global study evaluati ng 

8- or 12-week treatment with G/P in HCV/HIV-1 co-infected adults 
without or with compensated cirrhosis, respecti vely

MATERIALS AND METHODS
STUDY DESIGN

Day 0 

Open-label Treatment 

Week 20 Week 8 

8-week G/P 
N = 137 

(no cirrhosis) 

SVR12 

12-week G/P 
N = 16 

(with cirrhosis) 

Week 12 Week 24 Post-treatment
Week 24 

SVR12 

• Pati ents were enrolled in Australia, Belarus, France, Germany, Poland, 
Puerto Rico, Russian Federati on, United Kingdom and United States

KEY INCLUSION CRITERIA

• ≥18 years of age and with BMI ≥18 kg/m2

• Chronic HCV infecti on with GT 1, 2, 3, 4, 5, or 6 (HCV RNA 
≥1000 IU/mL) and a positi ve test result for anti -HIV-1 anti body

• HCV treatment-naïve or treatment-experienced with interferon (IFN), 
pegIFN ± ribavirin (RBV), or sofosbuvir (SOF) + RBV ± pegIFN 

 – All GT3 pati ents must be treatment-naïve
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CONCLUSIONS
 An overall SVR12 rate of 98% with no relapses was achieved in 
HCV/HIV-1 co-infected pati ents without or with cirrhosis following 
8 or 12 weeks of G/P, respecti vely

 – Achievement of SVR12 was not impacted by high baseline viral 
load, cirrhosis status, or any other baseline factor

 – Non-inferiority to historical standard of care was achieved

 G/P was well tolerated and exhibited a similar safety profi le in 
HCV/HIV-1 co-infected pati ents with or without cirrhosis; serious 
adverse events, clinically signifi cant laboratory abnormaliti es, 
and treatment disconti nuati ons were rare

 In HCV/HIV-1 co-infected pati ents without cirrhosis, 8-week G/P 
yielded a 99.3% SVR12 rate, with no virologic failures

 –  These results suggest that the G/P regimen could be the fi rst 
8-week pangenotypic treatment opti on for HCV/HIV-1 co-infected 
pati ents without cirrhosis
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MATERIALS AND METHODS ΈCONTINUEDΉ

• Anti retroviral therapy (ART) naïve with CD4+ count ≥500 cells/mm3 
or ≥29% or

• On a stable ART regimen for at least 8 weeks prior to screening, with 
CD4+ count ≥200 cells/mm3 or ≥14%, and plasma HIV-1 RNA <LLOQ:

Allowed ART Anchor Agents 
(all patients)

Raltegravir (RAL) BID

Dolutegravir (DTG) QD or BID

Rilpivirine (RPV) QD

Elvitegravir/cobicistat (EVG/COBI) QD

Allowed ART Regimens 
(patients without cirrhosis)

Darunavir (DRV) + ritonavir (r) QD

DRV/COBI QD

Lopinavir/r BID

Allowed N(t)RTI Backbone 
(all patients)

Tenofovir disoproxil fumarate (TDF)

Tenofovir alafenamide (TAF)

Abacavir (ABC)

Emtricitabine (FTC)

Lamivudine (3TC)

ART, anti retroviral therapy; BID, twice-daily; QD, once-daily; N(t)RTI, nucleoside/nucleoti de reverse transcriptase inhibitor.

• Absence or presence of cirrhosis documented by liver biopsy or:

Without Cirrhosis With Cirrhosis

Transient elastography (Fibroscan) or <12.5 kPa ≥12.5 kPa

Serum biomarkers (FibroTest) and
APRI

≤0.48 +
<1

≥0.75 +
>2

For discordant cases, cirrhosis status was dictated by FibroScan results.

KEY EXCLUSION CRITERIA

• Co-infecti on with HBV (HBsAg positi ve) or more than 
1 HCV genotype

• GT3 infecti on with prior HCV treatment experience

• Abnormal laboratory values including: ALT or AST >10 × ULN, 
albumin <3.0 g/dL, CrCl <50 mL/min, platelets <60 000 cells/mm3 
(with cirrhosis) or <90 000 cells/mm3 (without cirrhosis)

ENDPOINTS AND ASSESSMENTS

Safety 
Assessments

Primary Efficacy 
Endpoint

Secondary 
Efficacy

Endpoints

The propor�on of pa�ents in the ITT popula�on 
with on-treatment virologic failure and 
post-treatment relapse

The propor�on of total pa�ents with SVR12 
in the ITT popula�on 
•

Adverse events (AEs) and laboratory 
abnormali�es were assessed in the 
ITT popula�on

Next genera�on sequencing was performed on 
samples from pa�ents with virologic failure to 
iden�fy baseline polymorphisms and treatment-
emergent subs�tu�ons in NS3 and NS5A using a 
15% detec�on threshold

Addi�onal 
Assessments

Efficacy comparison to 96% SVR12 rate of historical standard 
of care (SOF + ledipasvir or grazoprevir/elbasvir) with the 
lower confidence bound of the 2-sided 95% confidence 
interval for SVR12 of >90%

ITT, intenti on to treat; includes all pati ents who received at least 1 dose of study drug.

Figure 1. Effi  cacy of G/P
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mITT, modifi ed ITT populati on, which excludes pati ents with non-virologic failure.
*One pati ent achieved SVR4 but was lost to follow-up due to homelessness and did not return for PTW12 visit

• The SVR12 rate was 100% (136/136) in pati ents without cirrhosis 
treated for 8 weeks

• The SVR12 rate in the mITT populati on of pati ents with cirrhosis 
treated for 12 weeks was 93% (14/15)

 – One pati ent with GT3a infecti on and cirrhosis had on-treatment 
virologic failure at treatment Week 8:

 NS3: no polymorphisms at baseline; Y56H at failure

 NS5A: A30V at baseline; S24F and M28K (not A30V) at failure

Table 3. Adverse Events and Laboratory 
Abnormaliti es

Event, n (%)

Without Cirrhosis
8 Weeks
N = 137

With Cirrhosis
12 Weeks

N = 16

Any AE 86 (63) 8 (50)

Serious AE 3 (2)* 1 (6)†

DAA-related serious AE 0 0

AE leading to discontinuation 0 1 (6)†

AEs occurring in ≥5% of overall patients

 Fatigue 18 (13) 0

 Nausea 12 (9) 1 (6)

 Headache 12 (9) 0

 Nasopharyngitis 12 (9) 0

Laboratory Abnormalities‡

 ALT, grade ≥3 (>5 × ULN) 0 0

 AST, grade ≥3 (>5 × ULN) 0 0

 Total bilirubin, grade ≥3 (>3 × ULN) 1 (0.7) 0

AE, adverse event; DAA, direct-acti ng anti viral; ALT, alanine aminotransferase; AST, aspartate aminotransferase. *Upper GI 
hemorrhage, obliterati ng arteriopathy, and urolithiasis in 1 pati ent each, all unrelated to G/P. †One pati ent with cerebrovascular 
accident and cerebral hemorrhage, both unrelated to G/P. ‡Grade must be more extreme than baseline.

• One GT2-infected pati ent with cirrhosis experienced serious 
AEs unrelated to G/P of cerebrovascular accident and cerebral 
hemorrhage on Day 23 that led to disconti nuati on of study drug; 
the pati ent did not achieve SVR12 

• One pati ent had a Grade 3 total bilirubin elevati on on Day 10 that 
conti nued through Day 31; levels normalized by Day 59 without 
treatment interrupti on

• No pati ents met pre-specifi ed criteria for failure to maintain HIV RNA 
suppression during the Treatment Period
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