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Japan). HBsAg was tested by radicimmunoassay
(Abbott Laboratories, Detroit, MI, USA). The used
serum samples were stored at —80°C at the first con-
sultation. Diagnosis of HCV infection was based on
detection of serum HCV antibody and positive RNA.

Follow-up

We used GO years of age as the starting point for obser-
vations in 1417 patients (NAFLD, 694 patients; HCV,
723 patients) who came to our hospital before the age of
60. In 1783 patients {NAFLD, 906 patients; HCV, 877
patients) who came after the age of 60, the day of first
visit was used as the start of observations. All patients
were followed up at least twice a year by monitoring
hematological and biochemical data. Imaging examina-
tions were done approximately once a year for each
patient, using abdominal-US and Chest X-ray. More-
over, the patients were checked for tumor marker (car-
cincembryonic antigen [CEA], o-fetoprotein [AFP], and
prostate-specific antigen [PSA]), gastrofiberscope (or
gastrography), and occult blood test of feces at least one
year. Two hundred and eighty-two patients were lost to
follow-up. Because the appearance of malignancy was
not identified in these 282 patients, they were consid-
ered as censored data in statistical analysis.”® Patients
treated with antiviral agents were regarded as withdraw-
als at the time of having the negativity of HCV RNA level
by the Amplicor method.

Statistical analysis

Clinical differences between the NAFLD group and
HCV group were evaluated by Wilcoxon rank sum test
or Fisher's exact test. The cumulative development
rates of malignancies were calculated by using the
Kaplan—-Meier technique, and differences in the curves
were tested using the log-rank test.’® Independent risk
factors associated with malignancies were studied
using the stepwise Cox regression analysis.*! The fol-
lowing 15 variables were analyzed for potential cova-
riates for incidence of primary goals in NAFLD group
and HCV group: age, gender, body mass index, hyper-
tension, current smoking, albumin, triglyceride, total
cholesterol, aspartate aminotransferase {AST), alanine
aminotransferase (ALT), gamma-glutamyltransferase
(GGT), fasting plasma glucose, platelet, and AFP at the
initiation time of follow-up. A P-value of less than
0.05 was considered significant. Data analysis was
performed using the computer program SPSS package
_(8P58 11.5 for Windows, SPSS, Chicago, IL, USA).

©® 2011 The Japan Society of Hepatology
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RESULTS

Characteristics of the patients enrolled

ABLE 1 SHOWS the baseline characteristics of

the 1600 patients in NAFLD group and the 1600
patients in the HCV group at the initiation of follow-up.
There are significant differences in several baseline char-
acteristics such as body mass index, AST, ALT, triglycer-
ide, total cholesterol, fasting plasma glucose, platelet,
AFP between the HCV group and NAFLD group as
shown in Table 1.

Development of malignancy

A total of 562 subjects {167 in NAFLD group and 395
in HCV group) developed malignancy during follow-
up. The cumulative development rate of carcinogenesis
at the 10th year was determined to be 13.9% in the
NAFLD group and 28.2% in the HCV group by the use
of the Kaplan-Meier method (Fig. 1). The develop-
ment rate of each malignancy in both groups is shown
in Table 2. The malignancies in the NAFLD group were
observed in the following order: gastric cancer 34 cases
{20.4%) > colon cancer 31 cases {18.6%) > prostate
cancer 21 cases {12.6%). On the other hand, HCC in
the HCV group accounted for two-thirds of malig-
nancy. The development rates per 1000 person years in
HCC and malignant lymphoma in the HCV group was
statistically higher than those in the NAFLD group.
However, there were no significant differences in
gastric cancer, colon cancer, prostate cancer, and lung
cancer between both groups. The incidence rates of
HCC in all of the malignancies were 6.0% (10/167) in
the NAFLD group and 67.6% (267/395) in the HCV
group (P <0.001). Seven of 10 NAFLD patients with
development of HCC were evaluated as having histo-
logical liver condition at the time of development of
HCC. One patient had simple steatosis, and another
six patients had non-alcoholic steatohepatitis (NASH).
The grade of liver fibrosis in six NASH patients with
development of HCC was as follows: grade 1, one
patient; grade 2, two patients; grade 3, two patients;
grade 4, one patient.

The development rates of each malignancy between
the NAFLD group and the HCV group based on the
difference of gender are shown in Table 3. The devel-
opment rates of HCC expressed by 1000 person years
in the HCV group were two orders of magnitude
higher than those in the NAFLD group in both males
and females. There were no significant differences in
other malignancies except for HCC between the
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Table 1 Patient characteristics at the starting time of follow upt
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NAFLD group HCV group P-value
7 1600 1600
Age (years) 625%9.5 62.6+8.7 0.936
Gender {male/female) 1200/400 1200/400 1.000
Body mass index 25.1+2.6 21.8+4.0 <0.001
Blood pressure
(systolic, mmHg) 132+17 133+ 18 0.972
(diastolic, mmHg) 76 %11 7712 0.937
Hypertension (+/—) 279/1321 306/1294 0.252
Smoking {+/-) 4211179 396/1141 0.807
AST (TU/L) 29+15 77 + 64 <0.001
ALT (TU/L) 37425 104 +97 <0.001
GGT (1U/L) 73+£79 83+97 0.196
Albumin (g/dL) 42403 4.1+04 0.883
Triglyceride (mg/dL) 161 £105 99 +51 <0.001
Total cholesterol (mg/dL} 211£33 176 £38 <0.001
FPG (mg/dL) 104.1410.5 95.849.3 <0.001
FPG (DM/pre-DM /normal) 208/330/1062 184/276/1140 <0.001
Platelet {x10*/mm?) 22.1+6.5 15.8+5.8 <0.001
AFP (ng/mL) 34424 10.8+10.0 <0.001
Follow-up period (year) 8.2+%38 8.2+39 0.928

tData are number of patients or mean * standard deviation.

AFP, o-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DM, diabetes mellitus, FPG, fasting plasma glucose;
GGT, gamma-glutamyltransferase; HCV, hepatitis C virus; NAFLD, non-alcoholic fatty liver disease.

NAFLD group and the HCV group in both males and
females.

Predictive factors for the development
of malignancies

The factors associated with the development of malig-
nancies in the NAFLD group and HCV group are shown
in Tables 4 and 5. In the NAFLD group, multivariate Cox
proportional hazards analysis shows that malignancies
occurred when patients had an age of 270 years
(hazard ratic [HR}:2.10; 95%CI=1.38-3.17;
P <0.001), current smoking {HR : 1.64; 95%CI=1.18-
2.27; P=0.003), and elevated glucose level (HR: 1.32;
95%CI = 1.08~1.61; P=0.007}.

On the other hand, in HCV group, multivariate Cox
proportional hazards analysis shows that malignancies
development rate was high with statistical significance
when patients had elevated AFP (HR:2.52;
95%Cl = 1.94-3.44; P <0.001), elevated glucose level
(HR:1.35; 95%CI=1.18-1.5%; P<0.001), elevated
AST level (HR:1.75; 95%CI=1.13-2.70; P=0.010),
hypoalbuminemia (HR:1.51; 95%CI=1.15-1.97;

P=0.002), male (HR:1.49; 95%CI=1.16-1.94; P=
0.002), and thrombocytopenia (HR:1.49; 95%CI=
1.14-1.96; P=0.002).

DISCUSSION

HE DEVELOPMENT INCIDENCE of malignancies

in elderly patients with NAFLD or HCV has been
described in the present study. The reason for selecting
elderly patients is that development of malignandies in
patients with age of >60 years occur frequently com-
pared with young patients. Thus, it is likely that the
difference between NAFLD and HCV patienis tends to
become clear.

The present study shows several findings with regard
to the development of malignancies in elderly Japanese
patients with NAFLD or HCV. First, HCC in the NAFLD
group accounted for approximately 6% of the cause of
malignancies. The four malignancies of the stomach,
colon, prostate, and lung accounted for about 60% in
the NAFLD group. Matsuda et al. have reported the
cancer incidence in Japan.?* According to their report,
the outbreak of malignancies in a Japanese male popu-
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Figure 1 Cumulative development rate of malignancies in non-alcoholic hepatic diseases (NAFLD) or hepatitis C virus (HCV)

patients,

lation was observed in the following order in 2005:
gastric cancer 20.4% >colon cancer 16.0% > lung
cancer 15.4% > prostatic cancer 10.9% > HCC 7.4%.
On the other hand, the outbreak of malignancies in a
Japanese female population was observed in the follow-
ing order in 2005: mammary cancer 18.0% > colon

cancer 16.2% > gastric cancer 13.6% >lung cancer
9.3% > uterine cancer 6.8%. The incidence of prostate
cancer in NAFLD was greater than that in a total Japa-
nese population. Renehan et al. showed that body mass
index is connected with prostate carcinogenesis relative
to other tumours.?® NAFLD patients might tend to have

Table 2 Development rate of each malignancy in the non-alcoholic fatty liver disease (NAFLD) group and the hepatitis C virus

{HCV) groupt
Malignancies NAFLD group HCV group P%
n {%)T 1600 person n (%)t 1000 person
years years

Total 167 (100%]) 12.96 395 (100%) 30.88 <(.001
Hepatocellular carcinoma 16 (6.0%) 0.78 267 {67.9%) 20.86 <0.001
Gastric cancer 34 (20.4%) 2.66 28 (7.1%) 2.19 0.522
Colon cancer 31 (18.6%) 2.42 26 (6.6%) 2.03 0.593
Prostate cancer 21 (12.6%}) 1.64 14 {3.5%) 1.10 0.308
Lung cancer 17 (10.2%) 1.33 13 (3.3%) 1.02 0.583
Malignant lymphoma 1 (0.6%) 0.08 9 (2.3%) 0.70 0.021
Other cause 46 (27.5%)} 3.59 31 {7.8%) 2.43 0.106
Unknown origin 6 (3.6%) 0.46 7 (1.8%) 0.55 1.000

tData are number of patients (%) and developinent rates of each malignancy per 1000 person years. $Comparison of new
development in each malignancy between both groups by log rank test.

© 2011 The Japan Society of Hepatology
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Table 3 Development rate of Each Malignancy between the non-alcoholic fatty liver disease (NAFLD) group and the hepatitis C

virus {HCV} group based on the difference of gendert

Malignancies Male P: Female P3
NAFLD HCV NAFLD HCV
{(n=1200) (n=1200) (= 400) {n =400)
Total 13.96 34.17 <0.001 10.31 20.93 <0.001
Hepatocellular carcinoma 0.83 23.75 <0.001 0.63 10.83 <0.001
Gastric cancer 2.91 2.40 0.571 1.88 1.39 1.000
Colon cancer 2.42 2.19 0.655 1.88 1.39 1.000
Lung cancer 1.33 1.05 0.676 1.25 0.93 1.000
Malignant lymphoma 0.08 0.63 0.124 0.00 0.93 0.577
Prostate cancer 1.64 1.10 0.306
Breast cancer 1.81 1.41 1.000
Other cause 3.59 4.38 0.604 2.43 1.71 0.577
Unknown origin 0.46 6.52 1.000 0.30 0.62 1.0600

fData are development rates of each malignancy per 1000 person years. $Comparison of new development in each malignancy
between NAFLD group and HCV group based on the difference of gender by log rank test

carcinogenesis of prostate based on cbesity. Our results
show that physicians in charge of NAFLD patients
should pay attention to the malignancies of stomach,
colon, prostate, and lung in addition to development of
HCC. Moreover, aging, hyperglycemia, and smoking
were dominating factors to enhance the development of
malignancies in NAFLD group.

Second, HCC in the HCV group accounted for about
two-thirds of the outbreak of malignancies. In the

present study, the development rates of HCC and malig-
nant lymphoma in the HCV group were statistically
higher than those in the NAFLD group. The high inci-
dences of HCC and malignant lymphoma have been
reported by many reseachers.’*®3 Male, hyperglyce-
mia, elevated AST, hypoalbuminemia, thrombocytope-
nia, and elevated AFP were dominating factors
to enhance the development of malignancies in the
HCV group. Hypoalbuminemia, thrombocytopenia,

Table 4 Predictive factors for malignancies in the non-alcoholic fatty liver disease (NAFLD) groupt

Variables

Univariate analysis

Cox-regression

HR (95% CI)

P-value HR (95% CI) P-value

Age (years, 270/<70)

Gender (M/F)

BMI {(=25/<25)

Hypertension (—/+)

Smoking (+/-)

AST (IU/L, 234/<34)

ALT (IU/L, 236/<36)

GGT (IU/L, 2109/<109)
Albumin (g/dL, <3.9/23.9)
Triglyceride (mg/dL, 2150/<150)

Total cholesterol (mg/dL, 2220/<220)

Glucose (DM/ pre-DM/non-Did)
Platelet (x10*/mm?, <15/215})
AFP (ng/ml, 210/<10}

2.34 (1.60-3.44)
1.11 (0.76-1.60)
0.74 (0.52-1.04)
1.27 (0.88-1.84)
1.62 (1.18-2.24)
1.03 (0.62-1.70)
1.27 (0.76-2.08)
1.26 (0.79-2.01)
1.41 (0.90-2.04)
1.20 (0.85-1.69)
1.39 (0.87-2.23)
1.39 (1.14-1.69)
1.41 (1.02-1.96)
1.11 (0.35-3.48)

<0.001
0.631
0.079
0.197
0.003
0.973
0.357
0.350
0.145
0.282
0.170
0.001
0.036
0.338

2.09 (1.42-3.07) <0.001

1.64 (1.18-2.27) 0.003

1.32 (1.08-1.61) 0.007

tData are number of patients or mean + standard deviation.
AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; DM, diabetes mellitus, FPG,
fasting plasma glucose; GGT, gamma-glutamyliransferase.
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Table 5 Predictive factors for malignancies in the hepatitis C virus {(HCV) groupt

Variables Univariate analysis Cox-regression

HR (95% CI) P-value HR (95% CI) P-value
Age {yeais, 270/<70) 1.41 (1.11-1.78) 0.003
Gender {M/F) 1,78 (1.4692.10) <0.001 1.49 (1.16-1.94) 0.002
BMI (25/<25) 1.85 (0.71-4.85) 0.201
Hypertension (+/~) 1.20 (1.01-1.44) 0.045
Smoking (+/-) 1.71 (1.43-2.10) <0.601
AST (IU/L, 236/<36) 2.26 (1.73-3.01) <0.001 1.75 {1.13-2.70) 0.010
ALT (TU/L, 230/<30) 1.69 (1.33-2.16) <0.001
GGT (1U/L, 2109/<109) 1.99 (1.53-2.58) 0.014
Albumin (g/dL, <3.9/23.9) 2.07 (1.65-2.56) <0.001 1.51 (1.15-1.97) 0.002
Triglyceride (mg/dL, 2150/<150) 1.15 (0.56-2.41) 0.789
Total cholesterol {mg/dL, 2220/<220) 0.51 (0.19-1.35) 0.159
Glucose (DM/pre-DM/non-DM) 1.37 (1.23-1.55) <0.001 1.35 (1.18-1.59) <0.001
Platelet (x10%/mm?®, <15/215) 2.28 (1.81-2.92) <0.001 1.49 (1.14-1.96) 0.002
AFP (ng/ml, 210/<10) 3.10 (2.46-4.11) <0.001 2.50 (1.94-3.44) <0.001

tData are number of patients or mean =+ standard deviation.

AFP, o-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; DM, diabetes mellitus, GGT,

gamma-glutamyltransferase.

and elevated AFP indicate the advanced liver fibrosis: it
is probable that these factors enhance the HCC devel-
opment as reported before.** Our result shows that HCV
positive males with hyperglycemia, hypoalbuminemia,
elevated AST, thrombocytopenia, and elevated AFP
should be carefully checked for HCC.

Third, there were no significant differences in the
development of each malignancy between males and
females in the NAFLD group. On the other hand, rare
development of HCC in males was statistically higher
than that of females. However, there are no significant
differences in the development of each malignancy
except for HCC between males and females in the HCV
group. This result suggests that development differences
based on gender except for HCC in HCV group might be
not important.

Cirrhotic NASH enhances the liver-related events such
as HCC and liver failure. However, most patients with
NAFLD do not have NASH. According to Japanese
annual health check reports, 9-30% of Japanese adults
demonstrate evidence of NAFLD by US. Since it is
known that about 10% of individuals with NAFLD have
NASH, the prevalence of NASH is estimated to be 1-3%
of the adult Japanese population. In patients with cir-
thotic NASH, HCC and liver failure are the main causes
of morbidity and meortality (5-yvear cumulative HCC
development rate 11.3%, 5-year survival rate 75.2%,
respectively}). However, in the present study, most
NAFLD was thought to be non-NASH. Gur results

® 2011 The Japan Society of Hepatology

suggest that patients with NAFLD before progression to
NASH should be followed up to closely check the malig-
nancies other than HCC in addition to HCC. On the
other hand, patients with HCV should be followed up to
take care to check liver-related disease containing HCC

The present study was limited that most of the NAFLD
patients were not undergoing histological or morpho-
logical assessment by peritoneoscopy or liver biopsy
before the starting time of follow up owing to their
advanced age on the day of the first consulting or
normal transaminase. Another limitation was that there
are several differences in clinical background such as
liver fibrosis between the NAFLD and HCV groups. This
heterogeneity makes it slightly difficult to interpret the
results of the study. On the other hand, the strengths of
the present study are a long-term follow-up with a large
number of patients included.

Cur results indicate the following: (i) Physicians in
charge of NAFLD patients should pay attention to the
carcinogenesis development of stomach, colon, pros-
tate, and lung containing HCC; and (ii) physicians in
charge of HCV patients should closely check for HCC.
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Abstract

Background and Aims: Daclatasvir and asunaprevir are NS5A- and NS3 protease-targe
antivirals currently under development for treatment of chronic hepatitis C viru
Clinical data on haseline and on-treatment correlates of drug resistance and:

these agents are currently limited.

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

peginterferon-alfa/ribavirin [n=21] or peginterferon-al avirin ineligible or intolerant
[n=22]) were administered daclatasvir/asunaprevi 4 weeks during a phase 2a open-
label study. Genotypic and phenotypic a ‘NS3 and NS5A substitutions were

performed at baseline, after virologicfailure, and post-treatment through follow-up

Week 36.

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

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

low-level resistan e (<9-fold) to select NS3 protease inhibitors were detected in four null-

responders and three ineligibles but were not associated with virologic failure. Baseline

N SA':?Bo!ymorphisms (L28M, L31M, Y93H) assaciated 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

— 1260 —




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

virologic failure on daclatasvir/asunaprevir combination treatment will be examine

Abstract word count: 250 words

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

peginterferon-sparing.
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Introduction

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

protease activity has substantiaily increased sustained virologic response (SVR) in chronic
HCV genotype 1 (GT1) infection. In combination with peginterferon-alfa and ribavirii

(alfa/RBV), treatment with the recently approved protease inhibitors boceprevi

telaprevir results in SVR rates of around 70-75% in treatment-naive patients ']. Despite

these improvements, SVR rates vary by genotype and remain subo n some patients,
such as null-responders to alfa/RBV [3], and patients for wh V is poorly tolerated
or medically contraindicated. Furthermore, alfa/RBV is with frequent side effects
[3], and the addition of these DAAs results in elev of anemia and additional events

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

Daclatasvir (DCV) and asunaprevir (ASV} are currently undergoing clinical development for

HCV infection. DCV (BMS-79 is, a first-in-class, highly selective NS5A replication

complex inhibitor with pi olar potency and broad HCV genotypic coverage [6] that has

demonstrated a effic;acy and good tolerability in combination with alfa/RBV [7]. ASY
a'selective inhibitor of NS3 protease with antiviral activity in vitro against
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-
ly 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 he compromised by the

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

.Here-w

additive or synergistic activity that enhances the genetic barrier to resistance [8]
characterize virologic escape observed on DCV plus ASV treatment in the expé‘
Al447017 study [11], lts assoclations with baseline characleristics including /£28B genotype
and HCV polymorphisms, and an assessment of on- and off-treatment.genotypic changes in

NS5A and NS3 protease and their phenotypic consequenc
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Patients and methods

Study design and patients

This was an open-label, Phase 2a study (Al447017; clinicaltrials.gov identifier NCT01051414)

HCV-RNA after 12 weeks); and (b) 22 patients who discontinued: s alfa/RBV within 12

weeks for intolerance or were considered medically poo es for alfa/RBV for
reasons such as advanced age, complications of de n, anemia, myelosuppression,
diabetes, or cardiovascular or renal dysfunct ients enrolled in four cohorts; two each

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

responders has been described pr :‘"Iy [10]. All enrolled patients were infected with

GT1b.

Patients received. DCV 60mg once-daily with ASV 200mg twice-daily for 24 weeks, with a

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

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

h"'ekpat’,’ enzyme elevations at this dose in another clinical study [12].

Tﬁe 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° |U/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.

Laboratory assessments

Plasma samples for resistance testing were collected at baseline and stud éks 1,2,4,6,
8, 10, 12, 16, 20, and 24 and post-treatment weeks 4, 8, 12, 24, 36, 8. HCV-RNA was

determined at a central laboratory using the Roche COBA o

polymorphism) were determined by polym chain reaction (PCR) amplification and

sequencing.

Genotypic and p ic analysis of clinical samples

Testing was 'ormed on all baseline samples and on samples indicative of slow virologic

Week 1 or virologic failure with HCV-RNA levels >1000 1U/mL. Virologic failure,
fo thgpurpose of the study, was defined as an HCV-RNA level (a) 2LLOQ at Week 4 (futility
rﬁie), (b) >1 logio 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 available kit {TOPO® TA-

cloning® kit, Invitrogen, Carlsbhad, CA) according to manufacturer’s instructions, with 220

individual colonies expanded and sequenced for each analysis.

Results

Viral response to DCV and ASV

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

Overall, plasma HCV-RNA was undq

treatment. SVR was higher 1e‘null-responders than in the alfa/RBV ineligible

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 logyg U/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 /L28B genotype and naturally occurring polymorphisms associat:
resistance (resistance-associated variants [RAVs]) are shown in Ta!g
this prior null-responder population, the majority (18/21) were n CC IL28B. The NS5A
polymorphism Y93H (24-fold DCV resistance [13]) was | d in three patients. Other
polymorphisms conferring minimal (2- to 3-fold) D sistance were detected in two
patients (NS5A-L28M-R30Q and NSSA-L31 /morphisms associated with minimal to

ase inhibitors (one patient, NS3-T545-Q80L; one

low-level resistance to select NS3 p

patient, N$3-Q80L-V170I/M; t ‘jp»ét'gn s, NS3-Q80L) [4, 5, 18] were also observed.

Baseline polymorphismis and /LQSB genotype did not appear to influence either the Week 1

response or SVR ra ig. 2A). Five patients had RNA levels 21000 IU/mL after 1 week, of
whom on y-had significantly slower initial HCV-RNA declines when compared with

ns (standard deviation [SD}) in HCV-RNA for null-responders on the study (—

versus —4.35 % 0.49 logo IU/mL). This patient had a CC /L28B genotype and an NS5A
polymorphism (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 NSSA-Q54H/Q-Q62Q/ E-Y93H/Y with NS3-T54S-Q80L (P-1,

no fold-change to DCV/ASV), NS3-Q80L-V1701/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 IU/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 comparis
of initial virologic response versus dose and polymorphisms associated with resistan,
revealed no differences. Among null-responders who received ASV 600mg, me
declines at Week 1 for those with versus without RAVs were —4.6 versus.=4.3 {og:q IU/mL,
which were similar to the Week 1 declines among those who recei

200mg (~4.5

logio IU/mL with RAVs (one patient) versus —4.3 logso).

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 patient

Virologic response..
Virologic response at Week 4 was greater in alfa/RBV ineligible patients than null-
responde detectable HCV-RNA at Week 4 was ohserved in 86% of the ineligible group

v,,e_e’fbsus,,,SZ% of null-responders. However, by Week 12, undetectable HCV-RNA was similar in

h groups. Early HCV-RNA declines appeared unaffected by /L28B 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-compiiant patient {P-31) who subsequently experienced reiapse.

11
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Baseline analysis

Baseline /L28B 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 v

breakthrough at Week 10 or 16.

Other patlents had baseline polymorphisms conlerring minimal or lo istance to

(0.7) logio IU/mL among patients achieving SVR compared with 6.8 (0.3) logp IU/mL among
patients experiencing virologic failure. However, four of six patients with the /L28B CT allele
1bsequently failed treatment (three breakthroughs, one relapse) versus only three of 16

patients with /L28B CC (all relapsed).

12
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