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Summary
Glecaprevir	 coformulated	with	 pibrentasvir	 (G/P)	 is	 approved	 to	 treat	 hepatitis	 C	
virus	(HCV)	infection	and	was	highly	efficacious	in	phase	2	and	3	studies.	Treating	
HCV	genotype	(GT)	3	infection	remains	a	priority,	as	these	patients	are	harder	to	cure	
and	at	a	greater	risk	for	liver	steatosis,	fibrosis	progression	and	hepatocellular	carci-
noma.	Data	were	pooled	from	five	phase	2	or	3	trials	that	evaluated	8-	,	12-		and	16-	
week	G/P	in	patients	with	chronic	HCV	GT3	infection.	Patients	without	cirrhosis	or	
with	 compensated	 cirrhosis	 were	 either	 treatment-	naïve	 or	 experienced	 with	
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1  | INTRODUC TION

Hepatitis	C	virus	(HCV)	genotype	(GT)	3	is	the	second	most	preva-
lent	GT	worldwide,	responsible	for	approximately	25-	30%	of	an	esti-
mated	71-	80	million	HCV	infections.1,2	Direct-	acting	antiviral	(DAA)	
therapies	have	replaced	pegylated	interferon	(pegIFN)	plus	ribavirin	
(RBV)	as	the	standard-	of-	care	treatment	for	chronic	HCV	infection,3 
and	demonstrate	high	rates	of	sustained	virologic	response	at	post-	
treatment	week	12	(SVR12)	in	most	HCV	genotypes;	however,	these	
rates	can	be	lower	in	subpopulations	of	patients	with	GT3	infection,	
particularly	those	with	cirrhosis	and/or	prior	HCV	therapy.4-9	In	ad-
dition	to	being	more	difficult	 to	cure,	HCV	GT3	 is	associated	with	
higher	rates	of	 liver	steatosis,10-12	a	higher	 incidence	of	hepatocel-
lular	carcinoma	than	other	HCV	genotypes,13	and	is	an	independent	
predictor	of	fibrosis	progression.14,15

Coformulated	 glecaprevir/pibrentasvir	 (G/P)	 is	 an	 approved	
treatment	in	countries	including	the	United	States,	Canada,	Europe,	
Australia	 and	 Japan,	 for	 all	 six	major	HCV	GTs	 in	 patients	without	
cirrhosis	and	with	compensated	cirrhosis.16-18	Glecaprevir	(GLE)	and	
pibrentasvir	(PIB)	each	have	a	high	barrier	to	resistance,	potent	pange-
notypic	antiviral	activity,19,20	primarily	biliary	metabolism	and	clear-
ance,	and	negligible	renal	excretion.21	In	vitro,	PIB	maintains	activity	
against	GT3a	NS5A	single-	position	amino	acid	substitutions	known	
to	confer	high	degrees	of	resistance	to	earlier-	generation	NS5A	inhib-
itors:	M28T,	A30K	and	Y93H,	each	of	which	confers	less	than	2.5-	fold	
increase	to	the	effective	half-	maximal	concentration	(EC50)	of	PIB.

19

Based	on	recent	figures	from	the	Polaris	Observatory,	treatment-	
naïve	patients	without	cirrhosis	are	projected	to	represent	approx-
imately	 80%	of	 patients	with	HCV	 infection,	 including	 those	with	
GT3.22	In	addition,	epidemiological	evidence	suggests	that	50-	65%	

of	people	with	GT3	 infection	are	current	or	were	former	 injection	
drug	 users,4,23,24	 a	 patient	 population	 that	 is	 implicated	 in	 driving	
emerging	trends	in	the	HCV	epidemic.25,26	Currently,	G/P	is	the	only	
8-	week	regimen	recommended	by	both	the	American	Association	for	
the	Study	of	Liver	Diseases	(AASLD)	and	the	European	Association	
of	 the	Liver	 (EASL)	 treatment	guidelines	 for	 treatment-	naïve	GT3-	
infected	 patients	 without	 cirrhosis27,28;	 this	 was	 based	 on	 a	 95%	
SVR	at	post-	treatment	week	12	(SVR12)	rate	in	the	phase	3	study,	
ENDURANCE-	3.29

As	mentioned	 above,	 HCV	GT3-	infected	 patients	 with	 concom-
itant	 cirrhosis	 and/or	 prior	 HCV	 treatment	 experience	 have	 his-
torically	been	the	most	difficult	patients	 to	cure.30-32	 In	 the	phase	3	
study	SURVEYOR-	2	Part	3,	98%	 (39/40)	of	 treatment-	naïve	patients	
with	HCV	GT3	infection	and	compensated	cirrhosis	achieved	SVR12	
after	 12	weeks	 of	 G/P.33	 Based	 in	 part	 on	 these	 findings,	 AASLD	
and	EASL	recommend	12	weeks	of	G/P	for	treatment-	naïve	patients	
with	compensated	cirrhosis.	In	SURVEYOR-	2	Part	3,	the	SVR12	rates	
in	 treatment-	experienced	 patients	 without	 cirrhosis	 treated	 for	 12	
and	 16	weeks	 were	 91%	 and	 95%,	 respectively;	 the	 SVR12	 rate	 in	
treatment-	experienced	 patients	 with	 compensated	 cirrhosis	 treated	
for	16	weeks	was	96%.33	Based	in	part	on	these	results,	16-	week	G/P	is	
an	alternative	regimen	per	AASLD	guidelines	for	patients	with	pegIFN-	
based	treatment	experience,	irrespective	of	the	presence	of	cirrhosis.

In	this	integrated	analysis,	data	were	pooled	across	five	phase	2	
or	3	trials	that	evaluated	efficacy	and	safety	of	8,	12	and	16	weeks	
of	G/P	in	patients	with	chronic	HCV	GT3	infection,	including	those	
with	 compensated	 cirrhosis	 and/or	 prior	 treatment	 experience.	
Patients	were	grouped	by	cirrhosis	 status,	prior	 treatment	experi-
ence	and	G/P	treatment	duration.	Safety	and	SVR12	were	analysed	
for	each	subgroup.

interferon-		 or	 sofosbuvir-	based	 regimens.	 Safety	 and	 sustained	 virologic	 response	
12	weeks	post-	treatment	(SVR12)	were	assessed.	The	analysis	included	693	patients	
with	GT3	infection.	SVR12	was	achieved	by	95%	of	treatment-	naïve	patients	without	
cirrhosis	 receiving	8-	week	 (198/208)	and	12-	week	 (280/294)	G/P.	Treatment-	naïve	
patients	with	cirrhosis	had	a	97%	(67/69)	SVR12	rate	with	12-	week	G/P.	Treatment-	
experienced,	non	cirrhotic	patients	had	SVR12	rates	of	90%	(44/49)	and	95%	(21/22)	
with	12-		and	16-	week	G/P,	respectively;	94%	(48/51)	of	treatment-	experienced	pa-
tients	with	cirrhosis	treated	for	16	weeks	achieved	SVR12.	No	serious	adverse	events	
(AEs)	were	attributed	to	G/P;	AEs	 leading	to	study	drug	discontinuation	were	rare	
(<1%).	G/P	was	well-	tolerated	and	efficacious	for	patients	with	chronic	HCV	GT3	in-
fection,	regardless	of	cirrhosis	status	or	prior	treatment	experience.	Eight-		and	12-	
week	durations	were	efficacious	for	treatment-	naïve	patients	without	cirrhosis	and	
with	compensated	cirrhosis,	 respectively;	16-	week	G/P	was	efficacious	 in	patients	
with	prior	treatment	experience	irrespective	of	cirrhosis	status.

K E Y W O R D S

cirrhosis,	G/P,	GT3,	hepatitis	C	virus,	PWID
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2  | PATIENTS AND METHODS

2.1 | Study oversight

All	patients	signed	informed	consent	for	their	respective	trial,	and	the	
original	studies	were	conducted	in	accordance	with	the	International	
Conference	on	Harmonization	guidelines	and	the	ethics	set	forth	by	
the	Declaration	of	Helsinki.	All	authors	had	access	to	all	relevant	study	
data,	and	reviewed	and	approved	this	manuscript	for	submission.

2.2 | Study design

Data	were	pooled	from	five	clinical	trials:	SURVEYOR-	2	Parts	1	and	
2	(phase	2),	SURVEYOR-	2	Part	3	(phase	3)	[NCT02243293],	and	the	
phase	 3	 studies	 ENDURANCE-	3	 (NCT02640157),	 EXPEDITION-	2	
(NCT02738138),	EXPEDITION-	4	(NCT02651194)	and	MAGELLAN-	2	
(NCT02692703).	Patients	received	once-	daily	oral	GLE	(identified	by	
AbbVie	and	Enanta	Pharmaceuticals;	300	mg)	and	PIB	(120	mg),	ei-
ther	as	separate	tablets	(phase	2	studies)	or	coformulated	(phase	3	
studies),	without	ribavirin,	for	8,	12	or	16	weeks.

2.3 | Patient population

Eligibility	criteria	were	generally	the	same	between	studies;	Table	S1	
shows	any	discrepancies	in	eligibility	criteria	between	phase	2	and	
phase	 3	 studies.	 Briefly,	 adults	 at	 least	 18	years	 old,	with	 chronic	
HCV	GT3	 infection	 and	 compensated	 liver	 disease,	 with	 or	 with-
out	 cirrhosis,	 were	 enrolled.	 Patients	 enrolled	 in	 EXPEDITION-	2,	
MAGELLAN-	2	and	EXPEDITION-	4	were	coinfected	with	human	im-
munodeficiency	virus	 (HIV-	1),	 post–liver	or	post–kidney	 transplant	
recipients,	or	had	chronic	kidney	disease	stage	4	or	5,	respectively.	
Coinfection	with	hepatitis	B	virus	or	multiple	HCV	GTs	was	exclu-
sionary	for	all	studies.	Patients	who	were	HCV	treatment-	naïve	or	
treatment-	experienced,	defined	here	as	having	been	treated	previ-
ously	with	interferon	(IFN)	or	pegylated	IFN	(pegIFN)	with	or	with-
out	RBV,	or	sofosbuvir	(SOF)	plus	RBV	with	or	without	pegIFN,	were	
included.	Ongoing	recreational	drug	use	was	not	exclusionary	unless	
it	could	preclude	protocol	adherence,	as	assessed	by	the	study	inves-
tigator.	Determination	of	 the	presence	or	absence	of	cirrhosis	and	
fibrosis	staging	are	detailed	in	the	Supporting	Information.	HCV	GT	
and	subtype	were	determined	by	the	Versant®	HCV	Genotype	Inno	
LiPA	assay,	 version	2.0.	 If	 the	 LiPA	assay	was	unable	 to	 genotype	
a	sample,	GT	and	subtype	were	determined	by	a	Sanger	sequenc-
ing	 assay	of	 a	 region	of	 the	NS5B	gene.	Genotypes	 and	 subtypes	
were	subsequently	confirmed	via	phylogenetic	analysis	of	available	
NS3/4A	and/or	NS5A	sequences.

2.4 | Endpoints

The	endpoint	of	efficacy	was	described	for	the	following	GT3	subpopu-
lations:	treatment-	naïve	non	cirrhotic	(8	and	12	weeks	G/P),	treatment-	
naïve	cirrhotic	(12	weeks	G/P),	treatment-	experienced	non	cirrhotic	(12	
or	16	weeks	G/P)	and	treatment-	experienced	cirrhotic	(16	weeks	G/P).	
The	endpoint	of	safety	was	described	for	the	GT3	population	overall	

and	for	the	GT3	subpopulations	of	without	cirrhosis	and	with	cirrhosis,	
regardless	of	treatment	duration	or	prior	treatment	experience.

The	primary	efficacy	assessment	was	SVR12,	defined	as	hav-
ing	HCV	RNA	 less	 than	 the	 lower	 limit	of	quantification	 (LLOQ)	
at	 post-	treatment	 week	 12.	 For	 patients	 enrolled	 and	 treated	
in	 SURVEYOR-	2,	 sample	 preparation	 was	 done	 using	 the	 High	
Pure	 System	 and	 plasma	 HCV	 RNA	 levels	 were	 determined	 by	
a	 central	 laboratory	 using	 the	 COBAS	 TaqMan®	 real-	time	 re-
verse	transcriptase-	PCR	(RT-	PCR)	assay	v.	2.0	 (Roche	Molecular	
Diagnostics	 Pleasanton,	CA,	USA),	which	 has	 a	 LLOQ	of	 25	IU/
mL	 and	 a	 lower	 limit	 of	 detection	 (LLOD)	 of	 15	IU/mL	 for	HCV	
GT3.	For	patients	enrolled	and	treated	in	all	other	trials	included	
in	 this	 analysis,	 plasma	HCV	 RNA	 levels	 were	 determined	 by	 a	
central	 laboratory	 using	 the	 COBAS®	 AmpliPrep/TaqMan	 HCV	
Quantitative	Test,	v2.0	(Roche	Molecular	Diagnostics),	which	has	
an	LLOQ	and	LLOD	of	15	IU/mL	for	all	HCV	GTs.	Efficacy	anal-
yses	were	 conducted	 in	 the	 intention-	to-	treat	 (ITT)	 population,	
which	 included	 all	 patients	 who	 received	 at	 least	 one	 dose	 of	
study	drug.	A	modified	intention-	to-	treat	(mITT)	analysis	was	also	
conducted,	in	which	patients	who	failed	treatment	due	to	reasons	
unrelated	to	efficacy	such	as	premature	discontinuation,	 loss	 to	
follow-	up,	 or	 non	adherence	 to	 the	 study	 drug	 (defined	 below	
under	 “Other	 Assessments”)	 were	 excluded	 from	 the	 analysis.	
Secondary	efficacy	endpoints	were	the	percentage	of	patients	in	
the	ITT	population	with	on-	treatment	virologic	failure	and	post-	
treatment	relapse.

Adverse	 events	 (AEs),	 vital	 signs,	 physical	 examination,	 elec-
trocardiogram	 and	 laboratory	 assessments	 were	 evaluated	 in	 all	
studies.	Treatment-	emergent	AEs	were	collected	from	the	first	ad-
ministration	of	study	drug	until	30	days	after	study	drug	discontinu-
ation.	Relatedness	of	AEs	to	DAA	administration	was	determined	by	
the	study	investigator.

2.5 | Other assessments

Treatment	 adherence	 was	 calculated	 as	 the	 percentage	 of	 tablets	
taken	 (determined	by	pill	counts	at	study	visits	 from	week	4,	8,	12	
[where	applicable]	and	16	[where	applicable])	relative	to	the	total	ex-
pected	number	of	tablets,	where	adherence	needed	to	be	between	
80%	and	120%	at	each	4-	week	dispensation	interval	(thus,	adherence	
values	below	80%	and	above	120%	were	considered	non	adherent).	
For	 resistance	analyses,	 a	polymorphism	was	defined	as	a	baseline	
amino	 acid	 difference	 relative	 to	 the	 appropriate	 subtype-	specific	
reference	sequence.	Regions	encoding	full-	length	NS3/4A	or	NS5A	
were	sequenced	by	next-	generation	sequencing	from	available	base-
line	samples	from	all	patients.	Baseline	polymorphisms	were	identi-
fied	using	a	15%	detection	threshold	at	amino	acid	positions	155,	156	
and	168	in	NS3	and	24,	28,	30,	31,	58,	92	and	93	in	NS5A.

2.6 | Statistical analyses

Demographics,	 baseline	 characteristics	 and	 safety	 analyses	 were	
performed	on	 the	 ITT	population,	which	 included	all	 patients	 that	



340  |     FLAMM et AL.

TA
B
LE
 1
 
Ba
se
lin
e	
de
m
og
ra
ph
ic
s	
an
d	
di
se
as
e	
ch
ar
ac
te
ris
tic
s

Ch
ar

ac
te

ris
tic

Tr
ea

tm
en

t-
 na

ïv
e

Tr
ea

tm
en

t-
 ex

pe
rie

nc
ed

W
ith

ou
t c

irr
ho

si
s

Ci
rr

ho
si

s
W

ith
ou

t c
irr

ho
si

s
Ci

rr
ho

si
s

8 
w

ee
ks

 N
 =

 2
08

12
 w

ee
ks

 N
 =

 2
94

12
 w

ee
ks

 N
 =

 6
9

12
 w

ee
ks

 N
 =

 4
9

16
 w

ee
ks

 N
 =

 2
2

16
 w

ee
ks

 N
 =

 5
1

M
al
e,
	n
	(%
)

12
3	
(5
9)

16
7	
(5
7)

41
	(5
9)

32
	(6
5)

14
	(6
4)

38
	(7
5)

Ra
ce
,	n
	(%
)

W
hi
te

18
0	
(8
7)

25
8	
(8
8)

64
	(9
3)

42
	(8
6)

20
	(9
1)

45
	(8
8)

A
si
an

14
	(7
)

20
	(7
)

2	
(3
)

7	
(1
4)

2	
(9
)

4	
(8
)

Bl
ac
k	
or
	A
fr
ic
an
	A
m
er
ic
an

6	
(3
)

4	
(1
)

1	
(1
)

0
0

0

A
ge
,	m
ed
ia
n	
ye
ar
s	
(ra
ng
e)

46
	(2
0-
	76
)

49
	(2
2-
	71
)

56
	(3
5-
	70
)

56
	(2
5-
	68
)

59
	(2
9-
	66
)

59
	(4
7-
	70
)

BM
I,	
m
ed
ia
n	
kg
/m

2 	(
ra
ng
e)

25
	(1
8-
	44
)

25
	(1
7-
	49
)

28
	(1
9-
	51
)

26
	(1
9-
	42
)

28
	(2
2-
	48
)

27
	(2
1-
	42
)

H
C
V
	R
N
A
,	m
ed
ia
n	
lo
g 1

0	I
U
/

m
L	
(ra
ng
e)

6.
1	
(1
.2
-	7
.5
)

6.
2	
(3
.4
-	7
.6
)

6.
2	
(4
.2
-	7
.2
)

6.
5	
(5
.1
-	7
.6
)

6.
1	
(4
.7
-	7
.3
)

6.
5	
(4
.6
-	7
.2
)

Pr
io
r	t
re
at
m
en
t	e
xp
er
ie
nc
e,
	n
	(%
)

Pe
gI
FN
/R
BV
-	b
as
ed

–
–

–
41
	(8
4)

13
	(5
9)

26
	(5
1)

SO
F-
	ba
se
d

–
–

–
8	
(1
6)

9	
(4
1)

25
	(4
9)

H
is
to
ry
	o
f	i
nj
ec
tio
n	
dr
ug
	u
se
,	

n	
(%
)

14
1	
(6
8)

18
6	
(6
3)

51
	(7
4)

25
	(5
1)

13
	(5
9)

25
	(4
9)

Re
ce
nt

a 	d
ru
g	
us
e

20
	(1
6)

20
	(1
2)

0
0

–
0

O
pi
oi
d	
su
bs
tit
ut
io
n	
th
er
ap
y,	
n	
(%
)

38
	(1
8)

46
	(1
6)

11
	(1
6)

4	
(8
)

0
2	
(4
)

H
C
V
	G
T3
	s
ub
ty
pe
,	n
	(%
)

3a
20
6	
(9
9)

29
1	
(9
9)

68
	(9
9)

48
	(9
8)

20
	(9
1)

50
	(9
8)

3b
2	
(1
)

1	
(<
1)

1	
(1
)

1	
(2
)

1	
(5
)

1	
(2
)

3	
g/
i

0
2	
(1
)

0
0

1	
(5
)

0

C
irr
ho
si
s,
	n
	(%
)

0
0

69
	(1
00
)

0
0

51
	(1
00
)

Ba
se
lin
e	
fib
ro
si
s	
st
ag
e,
	n
	(%
)

F0
-	F
2

17
0	
(8
2)

26
3	
(8
9)

0
36
	(7
3)

17
	(8
7)

0

F3
38
	(1
8)

31
	(1
1)

1	
(1
)b

13
	(2
7)

5	
(2
3)

0

F4
0

0
68
	(9
9)

0
0

51
	(1
00
)

C
K
D
	S
ta
ge
	4
	o
r	5
,	n
	(%
)

0
11
	(4
)

1	
(2
)

0
N
A

0

H
IV
	c
oi
nf
ec
tio
n,
	n
	(%
)

22
	(1
1)

0
4	
(6
)

0
N
A

0

Po
st
–l
iv
er
	o
r	p
os
t–
ki
dn
ey
	

tr
an
sp
la
nt
,	n
	(%
)

0
24
	(8
)

0
0

N
A

0

G
eo
gr
ap
hi
c	
re
gi
on
,	n
	(%
)

(C
on

tin
ue

s)



     |  341FLAMM et AL.

Ch
ar

ac
te

ris
tic

Tr
ea

tm
en

t-
 na

ïv
e

Tr
ea

tm
en

t-
 ex

pe
rie

nc
ed

W
ith

ou
t c

irr
ho

si
s

Ci
rr

ho
si

s
W

ith
ou

t c
irr

ho
si

s
Ci

rr
ho

si
s

8 
w

ee
ks

 N
 =

 2
08

12
 w

ee
ks

 N
 =

 2
94

12
 w

ee
ks

 N
 =

 6
9

12
 w

ee
ks

 N
 =

 4
9

16
 w

ee
ks

 N
 =

 2
2

16
 w

ee
ks

 N
 =

 5
1

N
or
th
	A
m
er
ic
a

71
	(3
4)

11
0	
(3
7)

49
	(7
1)

21
	(4
3)

15
	(6
8)

33
	(6
5)

Eu
ro
pe

99
	(4
8)

10
8	
(3
7)

5	
(7
)

6	
(1
2)

1	
(5
)

2	
(4
)

Re
st
	o
f	w
or
ld

38
	(1
8)

76
	(2
6)

15
	(2
2)

22
	(4
5)

6	
(2
7)

16
	(3
1)

Pr
es
en
ce
	o
f	b
as
el
in
e	
po
ly
m
or
ph
is
m
sc ,	
n/
N
	(%
)

N
on

e
14
6/
20
6	
(7
1)

23
4/
28
9	
(8
1)

52
/6
8	
(7
6)

38
/4
9	
(7
8)

18
/2
1	
(8
6)

43
/5
1	
(8
4)

N
S3
/4
A

2/
20
6	
(1
)

5/
28
9	
(2
)

3/
68
	(4
)

0
0

1/
51
	(2
)

N
S5
A

60
/2
06
	(2
9)

53
/2
89
	(1
8)

13
/6
8	
(1
9)

11
/4
9	
(2
2)

3/
21
	(1
4)

7/
51
	(1
4)

A
30
K

19
	(9
)

15
	(5
)

1	
(1
)

4	
(8
)

1	
(5
)

0

Y9
3H

10
	(5
)

14
	(5
)

5	
(7
)

4	
(8
)

0
1	
(2
)

BM
I,	
bo
dy
	m
as
s	
in
de
x;
	C
K
D
,	c
hr
on
ic
	k
id
ne
y	
di
se
as
e;
	G
T,
	g
en
ot
yp
e;
	H
C
V,
	h
ep
at
iti
s	
C	
vi
ru
s;
	H
IV
,	h
um
an
	im
m
un
od
ef
ic
ie
nc
y	
vi
ru
s.

a <
12
	m
on
th
s	
pr
io
r	t
o	
sc
re
en
in
g;
	re
ce
nt
	d
ru
g	
us
e	
da
ta
	w
er
e	
no
t	c
ap
tu
re
d	
fo
r	p
at
ie
nt
s	
en
ro
lle
d	
in
	S
U
RV
EY
O
R-
	2.
	

b P
at
ie
nt
	w
as
	e
nr
ol
le
d	
as
	c
irr
ho
tic
	b
y	
th
e	
in
ve
st
ig
at
or
.	

c In
cl
ud
es
	p
at
ie
nt
s	
w
ith
	a
va
ila
bl
e	
ba
se
lin
e	
N
S3
	o
r	N
S5
A
	s
eq
ue
nc
e	
da
ta
;	a
m
in
o	
ac
id
	p
os
iti
on
s	
in
cl
ud
ed
	in
	th
e	
an
al
ys
is
:	1
55
,	1
56
	a
nd
	1
68
	in
	N
S3
	a
nd
	2
4,
	2
8,
	3
0,
	3
1,
	5
8,
	9
2	
an
d	
93
	in
	N
S5
A
.	

TA
B

LE
 1

 (C
on
tin
ue
d)



342  |     FLAMM et AL.

received	 at	 least	 one	dose	of	 study	drugs.	 Efficacy	 analyses	were	
performed	on	the	ITT	and	mITT	populations.	For	the	primary	effi-
cacy	endpoint	(SVR12),	a	two-	sided	95%	confidence	interval	(CI)	was	
calculated	using	the	normal	approximation	to	the	binomial	distribu-
tion.	Subgroup	efficacy	analyses	of	SVR12	 (including	stratification	
by	race,	fibrosis	score,	whether	receiving	opioid	substitution	therapy,	
history	of	drug	use	and	baseline	polymorphisms	in	NS3	and	NS5A)	
were	performed	on	the	mITT	population.	For	the	GT3	subpopulation	
of	 treatment-	naïve	 or	 treatment-	experienced	patients	without	 cir-
rhosis,	the	difference	in	the	rate	of	relapse	between	treatment	dura-
tions	was	calculated	with	a	95%	confidence	score	interval.	For	the	
GT3	subpopulation	of	treatment-	naïve	patients	without	cirrhosis	(8	
and	12	weeks),	treatment	duration	was	compared	within	subgroups	
using	Fisher’s	exact	test.

3  | RESULTS

3.1 | Baseline characteristics and demographics

Among	693	patients	with	HCV	GT3	 infection,	 the	majority	 (72%;	
502/693)	had	no	prior	history	of	HCV	treatment	and	were	without	
cirrhosis;	these	patients	were	treated	with	either	8	weeks	(n	=	208)	
or	12	weeks	(n	=	294)	of	G/P	(Table	1).	Sixty-	nine	treatment-	naïve	
patients	 with	 compensated	 cirrhosis	 received	 G/P	 for	 12	weeks.	
Forty-	nine	and	22	treatment-	experienced	patients	without	cirrho-
sis	were	treated	with	G/P	for	12	and	16	weeks,	respectively.	Fifty-	
one	 treatment-	experienced	 patients	 with	 compensated	 cirrhosis	
were	 treated	with	G/P	 for	16	weeks.	Patient	demographics	were	
largely	 well-	balanced	 across	 patient	 groups	 and	 G/P	 treatment	
durations.	 A	 substantial	 proportion	 of	 patients	 across	 all	 patient	
groups	had	a	history	of	 injection	drug	use	 (64%	overall),	which	 is	
consistent	with	epidemiological	data	of	high	prevalence	of	injection	
drug	use	 in	 patients	with	HCV	GT3	 infection.	 Smaller	 subgroups	
of	patients	had	 stage	4	or	5	 chronic	 kidney	disease	 (n	=	12),	HIV	
coinfection	 (n	=	26),	 or	were	post–liver	or	post–kidney	 transplan-
tation	 (n	=	24).	Across	 all	 patient	 groups,	78%	of	patients	had	no	
baseline	 polymorphisms	 in	NS3	 or	NS5A.	 Prevalence	 of	 baseline	
polymorphisms	in	NS5A	ranged	from	14	to	29%,	with	the	highest	
prevalence	(29%)	occurring	in	treatment-	naïve	patients	without	cir-
rhosis	treated	for	8	weeks.

3.2 | Efficacy

SVR12	(ITT)	was	achieved	by	95%	of	treatment-	naïve	patients	with-
out	cirrhosis	 treated	with	either	8	weeks	 (198/208;	95%	CI	92-	98)	
or	12	weeks	(280/294;	95%	CI	93-	98)	of	G/P	(Figure	1A).	The	rate	
of	 post-	treatment	 relapse	 was	 2.5%	 (5/200;	 95%	 CI	 0.3-	4.7)	 and	
1.4%	 (4/281;	 95%	 CI	 0.04-	2.8)	 [P	=	0.5]	 in	 patients	 treated	 for	 8	
and	12	weeks,	 respectively,	 and	 the	on-	treatment	 virologic	 failure	
rate	 was	 less	 than	 1%	 regardless	 of	 treatment	 duration	 (Table	2).	
Treatment-	naïve	 patients	 with	 compensated	 cirrhosis	 treated	 for	
12	weeks	 had	 a	 97%	 (67/69;	 95%	 CI	 93-	100)	 SVR12	 rate,	 with	 1	
virologic	 failure	 (an	 on-	treatment	 breakthrough).	 For	 non	cirrhotic	
patients	with	prior	treatment	experience,	the	SVR12	rate	was	90%	
(44/49;	95%	CI	81-	98)	and	96%	(21/22;	95%	CI	87-	100)	with	12	and	
16	weeks	of	G/P	treatment,	respectively.	The	rate	of	post-	treatment	
relapse	was	8.3%	 (4/48;	95%	CI	0.5-	16.2)	and	4.5%	 (1/22;	95%	CI	
0.0-	13.2)	[P	=	1.0]	in	patients	treated	for	12	and	16	weeks,	respec-
tively;	there	was	1	on-	treatment	breakthrough	for	a	patient	treated	
for	 12	weeks.	 Treatment-	experienced	 patients	 with	 compensated	
cirrhosis	 treated	 for	 16	weeks	 had	 an	 SVR12	 rate	 of	 94%	 (48/51;	
95%	CI	88-	100),	with	2	post-	treatment	relapses	(2/50;	4.0%)	and	1	
on-	treatment	breakthrough	 (1/51;	2.0%).	Additional	details	on	 the	
patients	with	virologic	failure	are	presented	in	Table	4;	notably,	there	
were	no	virologic	failures	among	17	SOF-	experienced	patients	with-
out	cirrhosis	treated	for	12	weeks	(100%	SVR12;	8/8)	or	16	weeks	
(100%	SVR12;	9/9);	24/25	(96%)	SOF-	experienced	patients	with	cir-
rhosis	treated	for	16	weeks	achieved	SVR12.

F IGURE  1 Efficacy	of	G/P	in	patients	with	HCV	genotype	3	
infection.	Patients	with	HCV	genotype	3	were	grouped	based	on	
prior	treatment	experience,	cirrhosis	status	and	duration	of	G/P	
treatment	received.	Rates	of	sustained	virologic	response	at	post-	
treatment	week	12	are	shown	in	the	(A)	intention-	to-	treat	(ITT)	
population,	which	includes	all	patients	who	received	at	least	one	
dose	of	study	drug,	and	(B)	modified	ITT	population,	which	excludes	
those	patients	in	the	ITT	population	with	premature	discontinuation,	
loss	to	follow-	up	or	nonadherence	to	the	study	drug.	For	SVR12	
rates	less	than	100%,	confidence	intervals	were	calculated	at	
95%	using	the	normal	approximation	to	the	binomial	distribution.	
Tx,	treatment;	exp,	experienced;	wks,	weeks,	SVR12,	sustained	
virologic	response	at	post-	treatment	week	12;	G/P,	glecaprevir	and	
pibrentasvir
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SVR12	(mITT)	was	achieved	by	98%	(198/203;	95%	CI	95-	100)	
and	99%	(280/284;	95%	CI	97-	100)	of	treatment-	naïve	patients	with-
out	 cirrhosis	 treated	 for	 8	 and	12	weeks,	 respectively	 (Figure	1B).	
Treatment-	naïve	patients	with	compensated	cirrhosis	 (12	weeks	of	
G/P)	had	a	100%	(67/67)	mITT	SVR12	rate.	The	mITT	SVR12	rates	
(12	and	16	weeks	of	G/P)	for	treatment-	experienced	patients	with-
out	cirrhosis	were	92%	(44/48;	95%	CI	84-	100)	and	96%	(21/22;	95%	
CI	87-	100),	while	 the	mITT	SVR12	 rate	 for	 treatment-	experienced	
patients	 with	 compensated	 cirrhosis	 (16	weeks	 of	 G/P)	 was	 96%	
(48/50;	95%	CI	91-	100).	A	total	of	19	patients	were	excluded	in	the	
mITT	analysis	for	reasons	unrelated	to	efficacy,	specifically	nonad-
herence	to	DAA,	early	treatment	discontinuation	and	missing	SVR12	
data	 (Table	S2).	Of	these,	five	patients	with	virologic	failure	 (three	
with	on-	treatment	virologic	failure	and	two	with	relapse)	were	ex-
cluded	for	non	adherence	to	study	drug.

Using	 the	 same	mITT	analytical	 approach	described	above,	ef-
ficacy	 in	 treatment-	naïve	 patients	 without	 cirrhosis	 was	 analysed	
by	 key	 patient	 subgroups,	 comparing	 the	 SVR12	 rates	 between	
those	 treated	with	 8	 versus	 12	weeks	 of	G/P	 (Table	3).	 Across	 all	
patient	 subgroups,	 there	 were	 no	 statistically	 significant	 differ-
ences	in	SVR12	rates	analysed	by	treatment	duration,	 including	fi-
brosis	stage,	baseline	HCV	RNA	and	the	presence	of	baseline	NS5A	
polymorphisms.

3.3 | Resistance

Baseline	 polymorphisms	 in	 NS3	 at	 amino	 acid	 positions	 of	 inter-
est	were	 rare,	 and	 those	 in	NS5A	were	 variably	 detected	 (14%	 to	
29%)	across	 the	different	GT3	cohorts.	The	baseline	prevalence	of	
NS5A-	Y93H	 and	 NS5A-	A30K	 in	 treatment-	naïve	 patients	 without	
cirrhosis	treated	for	8	weeks	was	5%	and	9%,	respectively	(Table	1).	
Among	 treatment-	naive	 patients	 without	 cirrhosis	 with	 baseline	
A30K	or	Y93H,	there	were	no	statistically	significant	differences	in	

SVR12	 rates	 between	 the	 8-		 and	 12-	week	 durations	 (Table	3);	 the	
mITT	SVR12	rates	for	patients	with	baseline	Y93H	treated	for	8	and	
12	weeks	was	100%	 (10/10;	95%	CI	100.0-	100.0)	and	86%	 (12/14;	
95%	 CI	 67.4-	100.0),	 respectively,	 while	 the	 mITT	 SVR12	 rates	 for	
patients	with	 baseline	A30K	 treated	 for	 8	 and	12	weeks	was	 83%	
(15/18;	95%	CI	66.1-	100.0)	and	93%	(13/14;	95%	CI	79.4-	100.0),	re-
spectively.	Of	the	nine	treatment-	experienced	patients	with	virologic	
failure,	five	were	in	the	12-	week	arm	and	had	either	NS5A-	A30K	or	
Y93H	at	baseline	(Table	4).	Overall,	in	treatment-	experienced	patients	
without	 cirrhosis	 treated	 for	 12	weeks,	 the	 baseline	 prevalence	 of	
NS5A-	A30K	and	NS5A-	Y93H	was	8%	each;	the	baseline	prevalence	
of	NS5A-	A30K	 and	NS5A-	Y93H	 in	 treatment-	experienced	 patients	
treated	for	16	weeks	was	5%	and	0%	(in	those	without	cirrhosis)	and	
0%	and	2%	(in	those	with	cirrhosis),	respectively	(Table	1).	Treatment-	
emergent	 NS3	 substitutions	 Y56H,	 Q80K/R,	 A156G	 or	 Q168L/R	
were	observed	 in	12	of	the	patients	with	virologic	failure	 (Table	4).	
Treatment-	emergent	 NS5A	 substitutions	 S24F,	 M28G/K,	 A30G/K,	
L31F	or	Y93H	were	detected	in	15	patients;	the	most	common	sub-
stitutions	were	the	 linked	A30K	+	Y93H	substitutions	 in	NS5A	de-
tected	in	10	patients	at	the	time	of	failure	(Table	4).

3.4 | Adverse events and laboratory abnormalities

Across	 all	 patients,	 adverse	 events	 (AEs)	 occurring	 in	 ≥10%	of	 pa-
tients	were	headache,	 fatigue	and	nausea	 (Table	5).	Rates	of	study	
drug	discontinuation	due	 to	AEs	 (0.4%)	were	 low.	 Serious	AEs	oc-
curred	in	3%	of	patients,	none	of	which	were	considered	related	to	
study	drugs	by	 investigators.	Across	all	patients,	grade	3	or	higher	
laboratory	abnormalities	in	alanine	aminotransferase	(ALT),	aspartate	
aminotransferase,	total	bilirubin	or	haemoglobin	occurred	in	<1%	of	
patients.	There	were	two	patients	with	grade	3	elevations	in	ALT	and	
neither	was	associated	with	concomitant	elevation	in	total	bilirubin;	
these	 ALT	 elevations	 were	 not	 consistent	 with	 drug-	induced	 liver	

TABLE  2 Reasons	for	non	response

Outcome, n (%)

Treatment- naïve Treatment- experienced

Without cirrhosis Cirrhosis Without cirrhosis Cirrhosis

8 weeks N = 208
12 weeks 
N = 294 12 weeks N = 69 12 weeks N = 49 16 weeks N = 22 16 weeks N = 51

Virologic	failure

On-	treatment	
failure

1a	(<1) 1	(<1) 1a	(1) 1	(2) 0 1a	(2)

Relapse,	n/N	(%) 5/200	(2.5) 4/281b	(1.4) 0/67 4/48b	(8.3) 1/22	(4.5) 2/50	(4.0)

Difference,	%	
(95%	CI)

1.1%	(−1.5,	4.4) – 3.8%	(−14.4,	16.2) –

Premature	
discontinuation

0 4	(1) 0 0 0 0

Missing	SVR12	
data

4	(2) 5	(2) 1	(1) 0 0 0

CI,	confidence	interval;	mITT,	modified	intention-	to-	treat;	SVR12,	sustained	virologic	response	at	posttreatment	week	12.
aThis	patient	was	nonadherent	and	was	excluded	in	mITT	efficacy	analysis.	
bOne	of	these	patients	was	nonadherent	and	excluded	in	mITT	efficacy	analysis.	
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injury.	Four	patients	had	grade	3	elevations	in	total	bilirubin;	these	
elevations	had	indirect	predominance	and	occurred	in	patients	with	
elevated	 bilirubin	 at	 baseline.	 The	 AE	 and	 laboratory	 abnormality	
profiles	were	similar	between	those	with	and	without	cirrhosis.

4  | DISCUSSION

Patients	with	HCV	GT3	are	one	of	the	more	difficult-	to-	treat	sub-
populations	of	patients	with	chronic	HCV	infection.	Moreover,	epi-
demiological	evidence	suggests	that	a	majority	of	people	with	GT3	

infection	are	or	were	injection	drug	users.4,23,24	The	majority	of	in-
jection	drug	users	with	HCV	GT3	infection	do	not	have	cirrhosis	and	
have	never	been	treated	for	HCV	infection;	as	a	result,	strategies	to	
ensure	access	to	effective	HCV	regimens	for	this	population	remain	
a	priority.25,26	In	this	integrated	analysis,	we	pooled	data	from	693	
patients	across	five	phase	2	or	3	trials	that	evaluated	efficacy	and	
safety	of	8,	12	and	16	weeks	of	G/P	in	patients	with	chronic	HCV	
GT3	 infection,	 including	 those	with	 compensated	 cirrhosis	 and/or	
prior	 treatment	experience	with	 IFN/pegIFN	with	or	without	RBV,	
or	SOF	plus	RBV	with	or	without	pegIFN.	High	SVR12	rates	were	
achieved	among	all	GT3	subpopulations	(treatment-	naïve	or	experi-
enced	patients	with	or	without	cirrhosis).	Importantly,	SVR12	rates	
were	≥95%	in	treatment-	naïve	GT3	patients	without	cirrhosis	who	
received	G/P	for	8	weeks	as	recommended	by	both	the	US	and	EU	
labels	and	treatment	guidelines,	supporting	the	indication	that	there	
is	no	benefit	 in	extending	treatment	beyond	8	weeks	in	this	popu-
lation.	There	were	no	virologic	failures	in	treatment-	naive	GT3	pa-
tients	with	compensated	cirrhosis	who	received	12-	week	G/P.	G/P	
treatment	was	well-	tolerated,	 irrespective	of	 cirrhosis	 status,	with	
low	rates	of	serious	AEs	and	AEs	leading	to	study	drug	discontinu-
ation.	These	pooled	results	highlight	that	G/P	is	a	highly	efficacious	
regimen	 with	 a	 favourable	 safety	 profile,	 with	 treatment	 options	
for	a	diverse	and	wide	spectrum	of	patients	with	chronic	HCV	GT3	
infection.

According	to	recent	data	from	the	Polaris	Observatory,	the	ma-
jority	 of	 patients	with	 chronic	HCV	 infection	 are	 treatment-	naïve	
and	without	 cirrhosis22;	 in	 this	 analysis,	 patients	without	 cirrhosis	
and	with	no	prior	HCV	therapy	comprised	72%	(502/693)	of	the	GT3	
population.	This	large	sample	size	(n	=	502)	of	GT3-	infected	patients	
allowed	 a	more	 rigorous	 analysis	 to	 compare	 the	 efficacy	 of	 8	 vs	
12	weeks	of	G/P	in	treatment-	naïve	patients	without	cirrhosis,	and	
determine	whether	 any	 baseline	 patient	 characteristics	 negatively	
impacted	SVR12.	Overall,	there	were	no	statistically	significant	dif-
ferences	 in	SVR12	 rates	when	 treating	 for	12	weeks	compared	 to	
8	weeks,	demonstrating	that	increasing	treatment	duration	from	8	to	
12	weeks	is	not	required	for	optimal	efficacy	in	this	subpopulation.	
In	 addition,	 regardless	 of	 treatment	 duration,	 no	 baseline	 patient	
or	viral	 characteristic	was	 identified	as	a	negative	predictor	of	 re-
sponse,	including	fibrosis	stage,	viral	load	and	NS5A	polymorphisms	
(e.g,	A30K	or	Y93H).	Given	the	relatively	small	number	of	patients	
with	baseline	A30K	in	the	8-	week	(n	=	19;	9%)	and	12-	week	(n	=	15;	
5%)	treatment	arms,	the	current	analysis	had	limited	power	to	detect	
a	significant	difference	in	SVR12	(mITT);	thus,	the	impact	of	baseline	
A30K	on	efficacy	of	8-	week	G/P	was	difficult	to	assess.	These	re-
sults	support	current	HCV	treatment	guidelines,	which	recommend	
8-	week	G/P	treatment	without	the	need	for	baseline	resistance	test-
ing	 in	 treatment-	naïve,	non	cirrhotic	patients,27,28	 and	 suggest	 that	
G/P	is	highly	effective	regardless	of	past	or	ongoing	injection	drug	
use,	 or	whether	 a	 patient	 is	 receiving	 opioid	 substitution	 therapy.	
These	findings	could	be	particularly	important	for	patients	who	in-
ject	drugs,	as	it	has	been	suggested	that	reduced	treatment	duration	
can	improve	both	treatment	access	and	adherence.34	Indeed,	as	in-
creasingly	safe	and	effective	DAA-	based	therapies	become	available	

TABLE  3 Comparison:	mITT	SVR12	in	treatment-	naïve	patients	
without	cirrhosis

Subgroup

8 weeks 12 weeks

P value*SVR12, n/N (%)

Race

Black 5/5	(100) 5/5	(100) N/A

Non-	black 193/198	(98) 275/279	(99) 0.5

HCV	RNA

<800	000	IU/mL 85/86	(99) 108/108	(100) 0.4

≥800	000	IU/mL 113/117	(97) 172/176	(98) 0.7

Fibrosis	stage

F0-	F2 165/168	(98) 250/254	(98) 1

F3 33/35	(94) 30/30	(100) 0.5

History	of	injection	drug	use

Yes 133/136	(98) 174/178	(98) 1

No 65/67	(97) 106/106	(100) 0.1

Recenta	injection	drug	use

Yes 18/18	(100) 16/17	(94) 0.5

No 98/101	(97) 140/143	(98) 0.7

Opioid	substitution	therapy

Yes 37/37	(100) 41/42	(98) 1

No 161/166	(97) 239/242	(99) 0.3

Baseline	NS5A	polymorphism(s)b

Yes 56/59	(95) 49/52	(94) 1

No 140/142	(99) 226/227	(99) 0.6

Baseline	A30K

Yes 15/18	(83) 13/14	(93) 0.6

No 181/183	(99) 263/266	(99) 1

Baseline	Y93H

Yes 10/10	(100) 12/14	(86) 0.5

No 186/191	(97) 264/266	(99) 0.1

mITT,	modified	intention-	to-	treat;	SVR12,	sustained	virologic	response	
at	posttreatment	week	12.
a<12	months	prior	to	screening;	recent	drug	use	data	were	not	captured	
for	patients	enrolled	in	SURVEYOR-	2.	
bIncludes	patients	with	 available	baseline	NS5A	 sequence	data;	 amino	
acid	positions	included	in	the	analysis:	24,	28,	30,	31,	58,	92,	93	in	NS5A.	
*P	value	was	calculated	by	Fisher’s	exact	test.	
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to	patients,	nonadherence	can	be	expected	to	emerge	as	the	most	
important	 risk	 factor	 for	 treatment	 failure.35	 Alleviating	 the	 need	
for	adherence	to	a	long	duration	of	treatment	could	help	reduce	the	
strain	placed	on	both	patient	and	provider	resources	and	facilitate	
increased	rates	of	cure	in	a	population	whose	successful	treatment	
is	critical	to	reducing	or	eliminating	global	HCV	burden.36

In	the	five	clinical	trials	included	in	this	integrated	analysis,	GT3-	
infected	 patients	 with	 prior	 treatment	 experience	 were	 treated	
with	G/P	 for	either	12	weeks	 (without	 cirrhosis	only)	or	16	weeks	
(with	or	without	cirrhosis).	 In	 this	pooled	analysis,	 the	SVR12	 rate	
for	 treatment-	experienced	 patients	 without	 cirrhosis	 treated	 for	
16	weeks	was	higher	 (96%	SVR12	[21/22];	4.5%	relapse	rate)	than	
those	 treated	 for	 12	weeks	 (90%	 SVR12	 [44/49];	 8.3%	 relapse	
rate).	 The	 higher	 relapse	 rate	 observed	 in	 treatment-	experienced	
	noncirrhotic	patients	treated	for	12	weeks	suggests	that	the	longer	
16-	week	 treatment	duration	may	help	 to	minimize	 relapses	 in	 this	
more	 difficult-	to-	cure	 subpopulation.	 Sixteen	 weeks	 of	 G/P	 also	
resulted	 in	 similarly	 high	 SVR12	 rates	 (96%,	mITT)	 for	 treatment-	
experienced	 patients	 with	 compensated	 cirrhosis.	 Overall,	 these	
data	 demonstrate	 that	 16-	week	 G/P	 provides	 high	 efficacy	 for	
treatment-	experienced	 patients	 both	 with	 and	 without	 cirrhosis,	
and	support	the	US	FDA	and	EU	EMA	label-	recommended	duration	
of	16	weeks	of	G/P	treatment	for	patients	with	HCV	GT3	infection	
and	 prior	 treatment	 experience	with	 IFN/pegIFN	with	 or	without	

RBV,	or	SOF	plus	RBV	with	or	without	pegIFN.16,17	Notably,	of	the	
122	total	 treatment-	experienced	patients	 included	 in	 this	analysis,	
34%	(N	=	42)	had	prior	experience	with	SOF;	98%	(41/42)	of	SOF-	
experienced	patients	with	GT3	infection	treated	with	G/P	achieved	
SVR12.

Other	approved	 regimens	 for	HCV	GT3	 infection	 include	so-
fosbuvir/velpatasvir	 (SOF/VEL)	 and	 SOF/VEL/voxilaprevir	 (SOF/
VEL/VOX).	 In	 addition	 to	 8-	week	 G/P,	 12-	weeks	 of	 SOF/VEL	
is	 also	 recommended	 by	 both	 EASL	 and	 AASLD	 guidelines	 for	
treatment-	naïve	GT3-	infected	patients	without	cirrhosis;27,28	this	
was	 based	 on	 results	 of	 the	 ASTRAL-	3	 and	 POLARIS-	2	 studies	
in	which	12-	week	treatment	with	SOF/VEL	yielded	SVR	rates	of	
98%	 (160/163)	 in	 treatment-	naïve	 GT3-	infected	 patients	 with-
out	 cirrhosis	 and	 97%	 (86/98)	 in	 treatment-	naïve	 or	 interferon-	
experienced	GT3-	infected	patients	without	cirrhosis,	respectively.	
AASLD	also	 recommends	12-week	SOF/VEL	for	 treatment-naïve	
patients	 with	 cirrhosis;	 however,	 co-administration	 of	 weight-
based	 RBV	 is	 recommended	 if	 baseline	 resistance	 testing	 for	
Y93H	in	NS5A	is	positive.28	Current	EASL	guidelines	recommend	
SOF/VEL/VOX	(12	weeks),	but	not	SOF/VEL,	for	treatment-naïve	
or	 -experienced	 (IFN-	or	SOF-based)	GT3-infected	patients	with	
compensated	cirrhosis.	These	recommendations	are	based	on	the	
results	 of	 the	 ASTRAL-	3	 and	 ASTRAL-	5	 studies,	 which	 demon-
strated	lower	SVR	rates	with	SOF/VEL	(90-	92%,	including	a	88%	

No cirrhosis 
N = 573 Cirrhosis N = 120 Total N = 693

Adverse	event,	n	(%)

Any	AE 412	(72) 95	(79) 507	(73)

Serious	AE 16	(3) 6	(5) 22	(3)

Serious	AE	related	to	study	
drugsa

0 0 0

AE	leading	to	study	drug	
discontinuation

3	(1) 0 3	(<1)

AE	occurring	in	≥10%	of	total	patients

Headache 131	(23) 21	(18) 152	(22)

Fatigue 102	(18) 24	(20) 126	(18)

Nausea 68	(12) 13	(11) 81	(12)

Deaths 1	(<1)b 0 1	(<1)

Laboratory	abnormalitiesc,	n	(%)

Alanine	aminotransferase

Grade	2	(>3-	5	×		ULN) 2	(<1) 2	(2) 4	(1)

Grade	≥3	(>5	×		ULN) 2	(<1) 0 2	(<1)

Aspartate	aminotransferase

Grade	≥3	(>5	×		ULN) 2	(<1) 0 2	(<1)

Total	bilirubin

Grade	≥3	(>5	×		ULN) 2	(<1) 2	(2) 4	(1)

AE,	adverse	event.
ALT	must	have	been	post	nadir	increase	in	grade.
aRelation	to	study	drugs	as	assessed	by	investigator.	
bAccidental	overdose	in	the	post-	treatment	period,	unrelated	to	study	drug.	
cNo	grade	4	laboratory	abnormalities	were	observed.	

TABLE  5 Adverse	events	and	
laboratory	abnormalities	by	cirrhosis	
status
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and	97%	rate	 in	patients	with	and	without	baseline	NS5A	RASs,	
respectively,	 in	 ASTRAL-	3)32,37	 than	 the	 96%	 SVR	 rate	 reported	
with	 SOF/VEL/VOX	 in	 the	 POLARIS-	3	 study	 in	 treatment-	naïve	
or	 treatment-	experienced	 (IFN-	based)	 patients	 with	 compen-
sated	 cirrhosis.38	Moreover,	 in	 the	 POLARIS-	4	 study,	 SOF/VEL/
VOX	also	achieved	a	96%	SVR	rate	in	52/54	non	cirrhotic	and	cir-
rhotic	GT3-	infected	patients	with	previous	DAA	experience	 (ex-
cluding	NS5A	 inhibitors).39	 Lastly,	AASLD	 recommends	12-	week	
SOF/VEL	and	12-	week	SOF/VEL/VOX	for	treatment-	experienced	
(IFN-	based	 for	SOF/VEL;	 IFN-		or	SOF-	based	 for	SOF/VEL/VOX)	
patients	 without	 cirrhosis	 and	 with	 compensated	 cirrhosis,	 re-
spectively.27,28	 Notably,	 while	 AASLD	 treatment	 guidelines	 for	
G/P	in	treatment-	experienced	(IFN-	based)	GT3-	infected	patients	
are	consistent	with	 label	 recommendations	 (16	weeks	 regardless	
of	cirrhosis	status),	EASL	treatment	guidelines	recommend	12	and	
16	weeks	of	G/P	for	 treatment-	experienced	 (IFN-		or	SOF-	based)	
GT3-	infected	 patients	 without	 cirrhosis	 and	 with	 compensated	
cirrhosis,	respectively.

The	primary	limitation	of	this	integrated	analysis	is	its	post	hoc	
nature,	which	also	accounts	for	the	marginally	different	eligibility	cri-
teria	(the	integrated	analysis	included	patients	from	both	phase	2	and	
phase	3	clinical	trials).	In	addition,	the	lower	sample	size	of	patients	
in	 some	 subgroups	 (such	 as	 treatment-	experienced	 non	cirrhotics)	
did	 not	 allow	 for	 formal	 powered	 statistical	 efficacy	 comparisons	
between	 treatment	durations.	 Lastly,	 there	were	a	 low	number	of	
patients	with	NS5A	A30K	or	Y93H	baseline	polymorphisms,	partic-
ularly	for	treatment-	experienced	patients	treated	with	16	weeks	of	
G/P	 (N	=	1	each),	which	precluded	 the	analysis	of	 impact	of	 these	
polymorphisms	on	the	16-	week	treatment	outcome;	however,	 this	
was	not	unexpected	 since	 the	 study	population	excluded	patients	
with	prior	NS5A	inhibitor	treatment	experience,	and	prevalence	of	
these	polymorphisms	in	patients	who	were	never	exposed	to	NS5A	
inhibitors	 is	 low.	 Moreover,	 the	 overall	 prevalence	 for	 A30K	 and	
Y93H	 in	 this	 study	 (6%	and	5%,	 respectively)	was	 consistent	with	
the	 low	prevalence	of	 these	polymorphisms	 in	 patients	with	HCV	
GT3	 infection	 reported	 in	 previous	 studies	 (4.5-	6%	 for	A30K	 and	
8.3-	8.8%	for	Y93H).31,40,41

In	conclusion,	SVR12	rates	were	high	 (≥95%)	for	patients	with	
HCV	GT3	infection	treated	with	the	label-	recommended	durations	
of	G/P,	and	G/P	was	well	tolerated	in	patients	with	or	without	cir-
rhosis.	 In	 treatment-	naïve	patients	without	cirrhosis,	efficacy	was	
high	with	8	weeks	of	G/P	treatment,	and	no	patient	or	viral	char-
acteristic	was	associated	with	lower	SVR12;	importantly,	extending	
the	duration	of	treatment	to	12	weeks	did	not	provide	any	additional	
benefit	to	efficacy.	The	regimen	of	G/P	for	16	weeks	achieved	high	
efficacy	in	treatment-	experienced	patients	with	or	without	cirrho-
sis,	with	 the	12-	week	duration	 in	 treatment-	experienced	patients	
without	cirrhosis	being	associated	with	a	higher	rate	of	relapse.	The	
data	from	this	integrated	analysis	support	the	label-	recommended	
durations	of	 8	 and	12	weeks	of	G/P	 for	 treatment-	naïve	patients	
without	and	with	cirrhosis,	 respectively,	and	16	weeks	of	G/P	 for	
treatment-	experienced	patients,	regardless	of	cirrhosis	status.
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