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Figure 3 Viral response rates according to donors’ and recipients’
interleukin-28B (/L28B) genotyping. TT:TT group {donors' /L28B TT:
recipients’ IL28B TT), TT: TG + GG group (donors’ /L28B TT: recipients’
IL28B TG + GG), TG + GG : any group (donors’ IL28B TG + GG: recipi-
ents’ IL28B either TT or TG + GG). *Viral rate (VR) of the TT : TT group
was 63.6% (n=7/11), which was higher than the VR rate of the
TG + GG : any group (0%, n = 0/5) at 24 weeks. **VR rate of the TT: TT
group was 100% (n=11/11), which was higher than the VR rate of the
TG+ GG :any group (20%, n=1/5) at the end of treatment (EOT).
###*Sustained VR (SVR) rate of the TT : TT group was 100% (n=11/11),
which was higher than the SVR rate of the TG + GG : any group (20%,
n=1/5) at 24 weeks at the EOT. PEGIFN, pegylated interferon; RBY,
ribavirin.
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Figure 2 Sustained viral response rates
according to (a) donors’ interleukin-28B
(/L28B), (b} recipients’ /L28B, and (c) donors’
and recipients’ /L28B in patients infected with
hepatitis C virus genotype 1. TT: TT group
(donors’ IL28B TT: recipients’ [L28B TT),
TT: TG+ GG group (donors’ /L28B TT: recipi-
ents’ /L28B TG+ GG), TG + GG :any group
(donors’ IL28B TG + GG: recipients’ [L28B
either TT or TG + GG). NS, not significant,

Discussion

The SVR rate has improved since the introduction of PEGIFN/
RBYV for patients who undergo LT for HCV-related end-stage liver
disease. The current estimated SVR rate for LT patients with a
history of HCV-1 infection is 30-50%.2'"2%27 These results are
much better than those reported in the 1990s and early 2000s;
however, more than half of recipients still suffer from recurrent
chronic hepatitis C.

Although many studies have determined the predictive factors
of the viral response for PEGIFN/RBV among patients with
chronic hepatitis C, recent molecular biological analyses and
genome-wide analyses of the human genome have identified
genetic variations of /L28B and amino-acid substitution of HCV
core 70 as the most significant predictive factors for IFN
response.>>**3 JL.28B encodes a cytokine distantly related to type
IIFN and the IL-10 family. It has been reported that the expression
level of the IL28 gene in peripheral blood mononuclear cells is
significantly lower in individuals with minor alleles than in indi-
viduals with major alleles.’

Several studies have determined the predictive factors for the
viral response to PEGIFN/RBYV in patients with recurrent post-LT
hepatitis C viral infection, and recent molecular and genome wide
analyses of the human genome have demonstrated that genetic
variation of IL28B is the most significant predictive factor of the
response to IFN.5%7 In the present study, we examined whether
the same factors can also predict the response to PEGIFN/RBYV in
LT recipients. Several groups have reported that recipients’ and
donors’ IL28B influenced the SVR to PEGIFN/RBYV in patients
with recurrent hepatitis C after LT.**% Furthermore, others
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Table 2 Univariate analysis of factors associated with sustained viralresponse (SVR) during interferon therapy in genotype 1 patients with recurrent

hepatitis C

SVR (n=12) Non-SVR (n=8) - P-value
Age (years)’ 80 (44-69) 57 (47-65) 0.48
Sex (male/female) 10/2 5/3 0.3
Body mass index (kg/m?)* 24.1 (21.4-26.5) 24.2 (18.9-42.2) 0.4
Viral load at therapy (LoglU/mL})? 6.3 (5.8-6.6) 6.6 (5.9-7.2) 0.52
Time from transplantation to therapy {months)® 4 (1-41) 3 (1-6} 1.7
No. mutations in the ISDR (0-1/2-5) 7/5 5/3 1.0
HCV core70 region (mutant/wild) 7/5 5/3 1.0
HCV core 91 region (mutant/wild) 7/5 3/5 0.6
Donors’ /IL28B genotype TT/TG + GG 1N 4/4 0.053
Recipients’ /L28B genotype TT/TG + GG 9/3 5/3 0.6
Donors” and recipients’ /L28B genotype TT : TT/others 9/3 2/6 0.037
Immunosuppression (tacrolimus/cyclosporine) 9/3 mn 1.0
Adherence to PEGIFN = 70/< 70 {%)* 8/4 3/5 0.3
Adherence to RBV = 50/< 50 (%)" 7/5 17 0.076

Values are median (range). HCV, hepatitis C virus; /L28B, interleukin-28B; ISDR, interferon sensitivity-determining region; PEGIFN, pegylated

interferon; RBY, ribavirin.

reported that donors’ JL28B influenced the SVR in patients treated
with PEGIFN/RBYV for recurrent hepatitis C after LT, and that
recipients’ IL28B influenced the SVR to PEGIFN/RBYV in patients
with recurrent post-LT hepatitis C.*3%

The results of the present study indicate that both donors’ and
recipients’ JL28B influence the SVR to PEGIFN/RBYV in patients
with recurrent post-LT hepatitis C. Both recipients’ and donors’
IL28B influenced the SVR to PEGIFN/RBYV in recurrent hepatitis
C after LT, however it is not clear whether the recipients’ or
donors’ JL28B influenced the SVR to PEGIFN/RBV.

However, the donors’ J/L28B might have influenced the SVR to
PEGIFN/RBYV in patients with recurrent post-LT hepatitis C more
than the recipients’ IL28B. This conclusion is based on the follow-
ing results: although the SVR rate of the TT group (64.2%) was
similar to that of the TG + GG group (50%), according to the
recipients’ IL28B, the SVR rate of the TT group (73.3%) was
higher than that of the TG+ GG group (20%), according to
the donors’ IL28B. Furthermore, the VR rates of TT:TT,
TT: TG + GG, TG + GG : any group at 12 weeks were 28%, 0%,
and 0%; those at 48 weeks were 70%, 50%, and 20%; and those at
the end of treatment were 100%, 50%, and 20%, respectively: That
is, the time to VR of the TG+ GG : any group was the latest
among the three groups. Lange et al. reported that donors’ IL28B
influenced the SVR in patients treated with PEGIFN/RBV for
recurrent hepatitis C after LT.** In this regard, Hiraga et al.®®
reported that IFN-stimulated gene expression levels in mice livers
measured at 2 weeks after IFN treatment were significantly higher
in mice transplanted with donor human hepatocytes (IL28B; TT)
than from donor (JL28B; TG + GG) mice. Furthermore, previous
studies reported that the expression level of IFN- A-3, coded for the
IL28B gene, was higher in hepatocytes than hematopoietic cells.”

However, we demonstrated the feasibility of treatment of LT
recipients with PEGIFN/RBV until HCV-RNA reached undetect-
able levels, followed by the continuation of treatment for at least
48 weeks (i.e. long-term IFN therapy). In fact, the SVR rate (50%)
of the recipients’ IL28B TG + GG group was higher than that

Journal of Gastroenterology and Hepatology 27 (2012) 1467-1472

reported by others® (SVR rate: 11%). Furthermore, the SVR rate
(81%) of the combination of domors’ and recipients’ IL28B
(TT : TT) group was higher than that reported by Fukuhara et al.’®
(SVR rate: 56%). However, the SVR rate of the donors’ IL28B
TG + GG group (SVR rate: 20%) was similar to that reported by
Fukuhara er al.® (SVR rate: 9%). We believe that the treatment of
LT recipients with PEGIFN/RBV until HCV-RNA reaches unde-
tectable levels, followed by the continuation of treatment for at
least 48 weeks, is not useful for donors with IL28B TG + GG.

In Japan, LDLT is more common than orthotopic LT. In finding
a suitable donor, it is better to select a donor with TT of the /L28B
gene than a TG or GG donor. In conclusion, our results demon-
strated the suitability of donors with the TT IL28B genotype, and
that long-term PEGIFN/RBYV therapy seems useful for recipients
of LDLT who develop recurrent hepatitis C after transplantation.
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Abstract

Background and Aims: Daclatasvir and asunaprevir are NS5A- and NS3 protease-target

antivirals currently under development for treatment of chronic hepatitis C virus infection.

Clinical data on baseline and on-treatment correlates of drug resistance and response to

these agents are currently limited.

Methods: Hepatitis C virus genotype 1b Japanese patients (prior null-responders to

peginterferon-alfa/ribavirin [n=21] or peginterferon-alfa/ribavirin ineligible or intolerant

[n=22]) were administered daclatasvir/asunaprevi 4 weeks during a phase 2a open-

label study. Genotypic and phenotypic ana of NS3 and NS5A substitutions were
performed at baseline, after virologic failure, and post-treatment through follow-up

Week 36.

Results: There were th siral breakthroughs and four relapsers. Baseline NS3

polymorphisms (T54S, Q80L, V170M) at amino acid positions previously associated with

low-level resistance (<9-fold) to select NS3 protease inhibitors were detected in four null-
responders and three ineligibles but were not associated with virologic failure. Baseline
NS5A polymorphisms (L28M, L31M, Y93H) associated with daclatasvir resistance (<25-fold)
were detected in five null-responders and six ineligibles. All three viral breakthroughs and
2/4 relapsers carried a baseline NS5A-Y93H polymorphism. NS3 and NS5A resistance-
associated variants were detected together (NS3-D168A/V,NS5A-L31M/V-Y93H) after

virologic failure. Generally, daclatasvir-resistant substitutions persisted through 48 weeks
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post-treatment whereas asunaprevir-resistant substitutions were no longer detectable.
Overall, 5/10 patients with baseline NS5A-Y93H experienced virologic failure while 5/10

achieved a sustained virologic response.

Conclusions: The potential association of a pre-existing NS5A-Y93H polymorphism with

Abstract word count: 250 words

Keywords: asunaprevir, daclatasvir, drug resistance, direct-acting antivirals, hepatitis C,

peginterferon-sparing.

— 1657 —




Introduction

The introduction of direct-acting antivirals (DAA) targeting hepatitis C virus (HCV) NS3

protease activity has substantially increased sustained virologic response (SVR) in chronic
HCV genotype 1 (GT1) infection. In combination with peginterferon-alfa and ribavirin -
(alfa/RBV), treatment with the recently approved protease inhibitors bocepreyi
telaprevir results in SVR rates of around 70-75% ih treatment-naive patie 1,2]. Despite
some patients,

these improvements, SVR rates vary by genotype and remain subopti

such as null-responders to alfa/RBV [3], and patients for whom alfa/RBV is poorly tolerated

or medically contraindicated. Furthermore, alfa/RBV i ed with frequent side effects

tes of anemia and additional events

[3], and the addition of these DAAs results in eleva

such as dysgeusia (boceprevir), or rash, d nausea (telaprevir) [4, 5].

GT1and GT4 [8]; it has also been shown to be efficacious and generally well tolerated in’

combination with alfa/RBV [9]. Clinical interest is increasingly focusing on exploring DAA-
nly regimens without alfa/RBV, whose potential benefits might include better tolerability
and compliance, and a reduced duration of therapy. One recent alfa/RBV-sparing study of
DCV plus ASV (Al447017) has examined the efficacy and safety of this combination for 24

weeks in a small cohort of ten GT1b null-responders, in which an SVR rate of 90% was
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observed [10]. The study was then expanded to include an additional cohort of null-

responders and a group of patients ineligible to receive, or intolerant of, alfa/RBV [11].

As with other antiviral agents, the efficacy of DCV and ASV can be compromised by the

development of drug resistance. In vitro data suggest that DCV and ASV should provide

additive or synergistic activity that enhances the genetic barrier to resistance [8].,H‘é ewe

characterize virologic escape observed on DCV plus ASV treatment in the expa

Al447017 study [11], its associations with baseline characteristics includ g,,lj;z B genotype

and HCV polymorphisms, and an assessment of on- and off-treat otypic changes in

NSS5A and NS3 protease and their phenotypic consequences.
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Patients and methods

Study design and patients

infection. Patients comprised (a) 21 alfa/RBV null-responders (<2 lo cline in plasma

HCV-RNA after 12 weeks); and (b) 22 patients who discontinqedf ious alfa/RBV within 12
weeks for intolerance or were considered medically po dates for alfa/RBV for
reasons such as advanced age, complications of d on, anemia, myelosuppression,
diabetes, or cardiovascular or renal dysfunct {faents enrolled in four cohorts; two each

of null-responders and ineligible/intolerant patients. The initial sentinel cohort of null-

responders has been described y [10]. All enrolled patients were infected with

GT1b.

Patients received BOmg once-daily with ASV 200mg twice-daily for 24 weeks, with a

further 48 post-treatment follow-up. ASV dosing in the expanded study was reduced

600mg twice-daily administration used in the sentinel cohort following reports of

patic enzyme elevations at this dose in another clinical study [12].

The full study design, including inclusion/exclusion criteria, and safety/efficacy endpoints, is
described elsewhere [11]. Briefly, eligible patients were men and women aged 20-75 years
with HCV genotype 1 infection 26 months and HCV RNA 210° 1U/mL. Patients were excluded

if they had evidence of liver cirrhosis within 24 months of screening; a history of
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hepatocellular carcinoma, other chronic liver disease, variceal bleeding, hepatic

encephalopathy, or ascites requiring diuretics or paracentesis; coinfection with hepatitis B

virus or HIV; or other clinically significant medical conditions.

eeks 1,2, 4, 6,

Laboratory assessments
Plasma samples for resistance testing were collected at baseline and s
an® HCV Auto assay,

48. HCV-RNA was

8, 10, 12, 16, 20, and 24 and post-treatment weeks 4, 8, 12, 24,

determined at a central laboratory using the Rocﬁe COBAAS@’ TagM

(Roche Diagnostics KK, Tokyo, Japan) with a lower !imlt' uantitation {LLOQ) of 15 1U/mL.
979860 single-nucleotide

se chain reaction (PCR) amplification and

HCV genotype and subtype, and IL28B geno

polymorphism) were determined by polyme

sequencing.

for the purpose of the study, was defined as an HCV-RNA level (a) 2LLOQ at Week 4 (futility
rule), (b) >1 logyo IU/mL above nadir or 2LLOQ after confirmed undetectable (virologic

breakthrough), or (c) 2LLOQ at any follow-up visit after being undetectable at end of

treatment (relapse).
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Population sequencing of PCR amplicons was performed using methods described
elsewhere [13-15]. For clonal analysis, amplicons were cloned into the TOPO vector and
transformed into TOP10 Escherichia coli using a commercially availabie kit (TOPO® TA-
cloning® kit, Invitrogen, Carlsbad, CA) according to manufacturer’s instructions, with 220

individual colonies expanded and sequenced for each analysis.

Phenotypic analyses of resistance-associated substitutions were performed b

vitro HCV replicon systems according to previously published methodo

Results

Viral response to DCV and ASV

ble in 77% (33/43) of patients at 24 weeks post-

Overall, plasma HCV-RNA was unde
treatment. SVR was higher al the null-responders than in the alfa/RBV ineligible
hroughs (n=3) and relapses (n=4) occurred in the
bpopulation. Th;ee patients discontinued the study without

subsequent rologic failure (Tables 1 and 2) [11].

Virologic response

Rapid and similar decreases in plasma HCV-RNA levels were observed among patients who
initiated treatment with ASV 600mg (Fig. 1A) or ASV 200mg (Fig. 1B). Mean reduction in

HCV-RNA at Week 1 was comparable for both groups (—4.4 versus —4.3 logqo 1U/mL,
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respectively). Of the patients still receiving treatment (P-6 discontinued at Day 16 due to an

AE), all but one patient (P-13) had HCV-RNA <15 IU/mL at Week 4 and 52% had

undetectable HCV-RNA at this time.

Baseline analysis

Baseline IL28B genotype and naturally occurring polymorphisms associate ith ASV or DCV

resistance (resistance-associated variants [RAVs]) are shown in Table 1./As anticipated for

this prior null-responder population, the majority (18/21) were -CC IL28B. The NS5A

polymorphism Y93H (24-fold DCV resistance [13]) was observed in three patients. Other

polymorphisms conferring minimal (2- to 3-fold) esistance were detected in two

patients (NS5A-L28M-R30Q and NS5A-L3 ymorphisms associated with minimal to

low-level resistance to select NS3 se inhibitors (one patient, NS3-T545-Q80L; one

patient, NS3-Q80L-V1701/M; wo patients, NS3-Q80L) [4, 5, 18] were also observed.

Baseline polymorphisms*ak‘ d IL28B genotype did not appear to influence either the Week 1

response or SVR r: Fig. 2A). Five patients had RNA levels 21000 IU/mL after 1 week, of

ad significantly slower initial HCV-RNA declines when compared with

mean éduc ons (standard deviation [SD]) in HCV-RNA for null-responders on the study (-

.4 versus —4.35 + 0.49 log1o 1U/mL). This patient had a CC IL28B genotype and an NS5A
“Eolymorphism (Q54L; no fold-change in DCV resistance). The other four patients had
polymorphisms that have been associated with DCV and NS3 protease inhibitor low-level
resistance [13, 19]—specifically NS5A-Q54H/Q-Q62Q/E-Y93H/Y with NS3-T54S-Q80L (P-1,

no fold-change to DCV/ASV), NS3-Q80L-V170I/M (P-2, no fold-change to ASV), NS5A-R30Q

10
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with NS3-5122G (P-20, no fold-change to either DCV/ASV), or NS5A-Q54H (P-13, no fold-

change to DCV). P-13 was the only patient with HCV-RNA <15 1U/mL (target detectable) at

Week 6 and was, therefore, considered a treatment failure. Treatment-emergent resistance

at Week 1 in the five patients could not be determined because of PCR failure. A compariso
of initial virologic response versus dose and polymorphisms associated with resista
revealed no differences. Among null-responders who received ASV 600mg, m
declines at Week 1 for those with versus without RAVs were —4.6 versus—4.3 logio 1U/mL,

which were similar to the Week 1 declines among those who received ASV 200mg (—4.5

fogyo U/mL with RAVs (one p'atient) versus -4.3 logio).

Baseline HCV-RNA levels did not impact response to treatment; patients with high baseline

viral load still experienced rapid and robust responses to therapy (Fig. 1; Table 1).

Ineligible/intolerant patie

Virologic response

Virologic response at Week 4 was greater in alfa/RBV ineligible patients than null-

ndetectable HCV-RNA at Week 4 was observed in 86% of the ineligible group
versus.52% of null-responders. However, by Week 12, undetectable HCV-RNA was similar in
th groups. Early HCV-RNA declines appeared unaffected by IL28B genotype, the presence
of baseline polymorphisms associated with resistance, or virologic outcome (Fig. 3).
Adherence to therapy, assessed through pill counts, was found to be high in six of the seven
patients experiencing virologic failure. However, DCV/ASV exposures were high in the one

non-compliant patient (P-31) who subsequently experienced relapse.
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Baseline analysis

Baseline IL28B genotype, polymorphisms associated with resistance, and virologic outcome

are shown in Table 2 and Fig. 2B. Three patients presented with DCV resistance at baseline:

one (P-25) with an NS5A-L31M-Y93H combination (7,105-fold DCV resistance [13]), and two
with an NS5A-Q54Y-Y93H (58-fold resistance). All three subsequently experienced vira

breakthrough at Week 10 or 16.

Other patients had baseline polymorphisms conferring minimal or low

DCV and/or protease inhibitors; NS5A-Y93H (n=4), NS5A-L28M- 1), NS3-T54S (n=1),

and NS3-Q80L (n=5). Variable responses were observed a g these patients (Fig. 2B); the
majority responded, but two patients with baseli A 95;H experienced post-treatment
relapse. One patient (P-24) with baseline NS5A- -R30L-Q54H-A92T and NS3-Q80L-

$122G had a slower response to treatment eek 1 when compared with mean HCV-RNA

reductions (SD) for ineligible/intol atients on the study (-3.4 versus —4.74 [0.58] logo

1U/mL)} but subsequently ac SVR with only 16 weeks’ treatment. Neither NS3-Q80L-

$122G nor NS5A-L28M

b£~Q54H-A92T conferred resistance to ASV or DCV, respectively.

Baseline viral ad did not appear to affect response; mean HCV-RNA levels (SD) were 6.4

(0.7) log1o IU/mL among patients achieving SVR compared with 6.8 (0.3) logio U/mL among

patients experiencing virologic failure. However, four of six patients with the /L28B CT allele
ubsequently failed treatment (three breakthroughs, one relapse) versus only three of 16

patients with /L28B CC (all relapsed).

12
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Genotypic analysis of patients with viral breakthrough
Treatment-emergent RAVs were assessed through post-treatment Week 48 in the three

patients with virologic breakthrough (Table 3).

Patient P-25: This patient was IL28B CT genotype with baseline HCV-RNA 6.8 logy IU/mL and

a linked baseline NSS5A-L31M-Y93H/Y polymorphism. Despite undetectable HCV-RN/

GT1b). Other minor variants detected at baseline by clonal anal A-Q62R, -A92T)

were not present at breakthrough. NS5A variants present-at end.of therapy persisted

through follow-up Week 48, and although P58A had larg changed to P58G (73% of 33
clones, Fig. 5A) by Week 36, a similar ratio of P5 A was detected at follow-up Week 48.
By contrast, NS3-D168A had mostly been d by wild-type at Week 48 (83% of 64

clones).

Patient P-29: This patient B CT genotype, with baseline HCV-RNA 6.7 logio IU/mL

and a pre-existing lii ed NS5A-Q54Y-Y93H/Y (Fig. 5B) and NS3-Q80L. Undetectable HCV-
RNA by Wegk was followed by viral breakthrough at Week 16 (Fig. 4A) associated with
NSSA-LS‘fM—.QSth-YQsH (6,467-fold DCV resistance) and NS3-Q80L-D168V (~280-fold ASV

stance). These RAVs remained stable through 48 weeks post-treatment.

" Patient P-43: This patient was /L28B CT genotype with baseline HCV-RNA 7.0 logyo IU/mL,
and a pre-existing NS5A-Q54Y-Y93H variant (Fig. 5C). HCV-RNA was undetectable at Week 2
and breakthrough occurred at Week 10 (Fig. 4A), associated with a linked NS5A-L31M-Q54Y-

Y93H variant (Fig. 5C; 6,467-fold DCV resistance) and a N$3-D168V variant (~270-fold ASV
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resistance). Again, NS5A variants remained stable through Week 48 post-treatment while

NS3-D168V was replaced by wild-type (100% of 60 clones).

For the three patients experiencing viral breakthrough, DCV and ASV trough exposures were -

less than drug levels required to achieve a 90% effective concentration (ECs) value again

emergent RAVs (Table 3).

Genotypic analysis of patients experiencing post-treatment rela,

Four ineligible patients with undetectable HCV-RNA at end treatment experienced

relapse (Fig. 4B). Resistance polymorphisms through  off-treatment are shown in
Table 3. Baseline polymorphisms associated stance were not detected in two
patients (P-32 and P-36), but both displa st-relapse resistance by follow-up Weeks 8

and 4, respectively. Patient P-32 relapsed with NS5A-L31M-P58L-Y93H (8,300-fold DCV

resistance) and NS3-D168V ASV resistance). Patient P-36 relapsed with a NS5A-

131V/M-Y93H genotype (L 1V¥Y93H: 14,789-fold DCV resistance versus L31M-Y93H: 7,105-

fold) [13] and NS3 68V. The remaining two patients had detectable NS5A-Y93H at

baseline (24-fc d DCV resistance) and additional substitutions at NS5A-L31 and NS3-D168

were detected after relapse. Patient P-31 displayed NS5A-L31M-Y93H (7,105-fold DCV

resist ce) [13] and NS3-D168A (~120-fold ASV resistance); patient P-37 relapsed with the

ame NS5A-L31V/M-Y93H and NS3-D168V, as described for patient P-36.

Baseline HCV-RNA and /L28B genotype did not appear to influence relapse; three of four

relapse patients were /L288 CC genotype and baseline HCV-RNA was not appreciably higher
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— 1567 —



than for those with SVR (mean HCV-RNA [SD]: 6.8 [0.4] vs. 6.4 [0.7] logyo IU/mL,

respectively).

Changes in the DCV resistance pattern present at relapse through follow-up Week 48 were

seen in three of four relapsers; comprising Y93H changing to wild-type (100% of 68 clone:

in patient P-32. Clonal analysis of the baseline sequence revealed the presence ofV;Y\‘9\3H

substitutions observed at relapse were not detectable by population.sequencing by follow-
up Week 36. The D168V substitution detected in patient ’ replaced by D168E (78-
fold ASV resistance [19]) at follow-up Weeks 36 and 48."As with the patients who

experienced virologic breakthrough, ASV and:DCV trough values in the three drug-compliant

patients who relapsed were less than the observed ECqy values for the respective RAVs.

Discussion

This study resistance and virologic failure in a difficult-to-treat population of null-
and alfa/RBV ineligible/intolerant patients treated with the dual oral

combination of DCV and ASV. Overall, 77% achieved an SVR [11], with all viral

reakthroughs and post-treatment relapses occurring in the ineligible/intolerant
subpopulation. It is possible that pharmacokinetics may have played a role in these failures,
since patients experiencing failure had DCV and/or ASV trough values below median or
documented non-compliance [11]. However, since most patients with troughs below the

median achieved SVR, the influence of drug exposure is hard to assess.
15
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NS5A-Y93H was identified as the predominant polymorphism at baseline in all three
patients with viral breakthrough and in two of the four patients with relapse. However,

three null-responders and two ineligible/intolerant patients also had a pre-existing NS5A-

Y93H polymorphism and all achieved SVR, making the significance of Y93H alone for
response in the broader patient population difficult to assess. Furthermore, where
polymorphisms existed at baseline, their effects on DCV inhibition were minim
=49 pM [6] compared with Cyougn values that ranged from 75 to 620 nM h’eglébal

prevalence of NS5A-Y93H is approximately 4%, based on data fro s Alamos database

[20] and unpublished data from nine DCV studies, and appro» y 11% in other recent

Japanese DCV studies [21], which is considerably lower thah the 23% (10/43) prevalence
observed in this study. Further analysis of DCV st indicates that Y93H pre-exists at
higher levels in patients infected with GT1b( han GT1a (i%); however, the link with

IL28B is not so clear given that most failures to date with DCV have been observed in GT1a

patients with no baseline Y93H. Other polymorphisms observed at a higher frequency

among this GT1b populat‘iibn included NS3-Q80L (~19%, 8/43), versus Q80K which has been

observed more frequently in GT1a populations [18, 19].

Baseline HCV-RNA did not appear to influence virologic response in either population, and

response was too rapid to allow successful genomic sequencing after 1 week of treatment.

ASV dose (600mg or 200mg twice-daily) did not impact the initial decline in HCV-RNA in null-

responders, and the /L28B CT allele, present in 86% (18/21) of null-responders, did not
prevent patients achieving a very high {90%) SVR. By contrast, although only 27% (6/22) of
ineligible/intolerant patients were IL28B CT, this genotype was present in all three viral

breakthroughs and one of four relapses. While /L28B genotype is known to influence
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