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Abstract

Background: Hepatitis C Virus (HCV) genotype 1b is predominant in Taiwan. We report here using real-world
data on a chronic HCV genotype 1b-infected patient given treatments of oral Pro-D or DAC/ASV.

Methods: Data from subjects with chronic hepatitis C genotype 1b-infection undergoing DAAs therapy was
retrospectively collected from October 2015 to January 2017. The DAAs regimens included a 12-week Pro-D and
24-week DCV+ASV. The therapeutic effectiveness and safety, including ALT, bilirubin, EOTVR and SVR at 12 weeks
were all recorded.

Results: Among all 81 subjects, 60 and 21 cases belonged to the Pro-D group and DCV/ASV group, with the rate
of EOTVR and SVR12 being 98.3% and 90.5% respectively. Elevation of ALT was noted at the third month of
DCV/ASV treatment, and increasing bilirubin was found at the secondary weeks of Pro-D treatment.

Conclusion: Our study found SVR12 were 90.5% to 98.3% and 90.5%. Elevated liver function parameters were
noted during the therapeutic period.
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Introduction
Chronic Hepatitis C Virus (HCV) infection is one of the most

significant causes of chronic liver disease, cirrhosis, and hepatocellular
Carcinoma (HCC) [1]. Six major HCV genotypes have been identified.
Genotype 1 is found worldwide, with subtype 1a predominating in the
USA, and subtype 1b predominating in East Asia, including Japan,
China, Korea, and Taiwan [2]. Current treatment guidelines
recommend the use of Interferon (IFN)-free direct-acting antiviral
agent (DAA) regimens for the treatment of non-decompensated
cirrhotic HCV genotype 1b-infected patients, including elbasvir/
grazoprevir, glecaprevir/pibrentasvir, sofosbuvir/ledipasvir and
sofosbuvir/velpatasir [3]. Paritaprevir/ritonavir/ombitasvir+Dasabuvir
(Pro-D) was classified as an alternative regimen because of potentially
prescribing complexity and fluctuation of liver function parameters
during its treatment period [3]. In Japan and Taiwan, a combination
24-week therapy with daclatasvir (DCV), a nonstructural protein 5A
(NS5A) protease inhibitor, and asunaprevir (ASV), a nonstructural
protein 3 (NS3) protease inhibitor, was approved for the treatment of
patients with HCV-1b infection [4]. Similarly, the long therapeutic
period, less efficacious and alternation of liver function parameters
were the worrying issues to this regimen. However, the costs of these
regimens were cheaper, and their cost-effectiveness should be
estimated. Herein, we report on real-world data regarding a chronic

HCV genotype 1b-infected patient with treatment using Pro-D and
DCV/ASV.

Methods
Data from subjects experiencing chronic HCV genotype 1b-

infection with Pro-D or DCV/ASV, who visited the Medical Screening
Center at Taichung Veteran General Hospital, were retrospectively
collected from October 2015 to January 2017. The cases were classified
as different DAA regimens: Pro-D of a 12-week period, and DCV/ASV
of a 24-week period. The general data of enrolled patients, including
age, gender, cirrhosis status, and the previous HCC or IFN treatment
history of each individual was recorded. The enrollment criteria
included [1] seropositivity for anti-HCV longer than 6 months [2]; a
completed pan-DAA therapeutic period except in cases with virologic
failure to DAAs. The exclusion criteria included [1] a decompensated
cirrhosis [2]; previous DAAs treatment [3]; decompensated cirrhosis
or HCC without remission [4]; co-infection with the human
immunodeficient virus (HIV) or any other identified liver disease,
such as autoimmune disease, Wilson's disease or primary biliary
cirrhosis.

The serologic data, including HCV RNA (Roohe, Cobas TaqMan48,
USA), Alanine aminotransferase (ALT) and bilirubin, were recorded
both before and during the therapeutic period. Virologic response
(VR) 4 was defined as undetected HCV-RNA at 4 weeks after start of
DAAs. End-of-treatment virologic response (EOTVR) was defined as
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undetectable HCV RNA at the conclusion of treatment. Sustained
virologic response (SVR) 12 was defined as undetectable HCV RNA 12
weeks after therapy had been completed.

Data is expressed as standard deviation of mean for each of the
measured parameters. Gender, treatment experience, cirrhosis status,
HCC, or a positive ratio for each stratified group is expressed as a
percentage of the total patient number. Statistical comparisons were
made using Pearson's chi-square test to compare the effects of gender
and positive ratio of each stratified group. Independent T test was used
to analyse age, ALT and HCV viral load. A p-value below 0.05 was
considered statistically significant.

Results
Amongst all 81 subjects, there were 60 (74.1%) and 21 (25.9%)

chronic HCV genotype 1b-infectied cases belonging to the Pro-D
group and the DCV/ASV group. The general data is shown in Table 1.
The age and gender were similar between these two groups. On the
contrary, a significantly higher rate in the individuals with Pro-D had
prior treatment experience to IFN (75%) comparing with those with
DCV/ASV (75% vs. 52.4%, p=0.009). A mildly higher portion of cases
in the DCV/ASV group had an appearance of both cirrhosis (52.4%)
and HCC (38.1%).

Pro-D (N=60) DCV/ASV (N=21) P-value

M ± SD N % M ± SD N %  

Age (years) 66.5 ± 10.08   64.14 ± 10.79   0.862 b

Gender           0.333 a

Male    28 -46.70%    9 -42.90%  

Female    32 -53.30%    12 -57.10%  

Treatment experience#    45 -75.00%    11 -52.40% 0.009 a

Cirrhosis    20 -33.30%    11 -52.40% 0.155 a

HCC    17 -28.30%    8 -38.10% 0.545 a

a=Pearson’s Chi-square test, b=independent T test.

Abbreviations: ASV: Asunaprevir; DCV: Daclatasvir; HCC: Hepatocellular Carcinoma; M: Mean; N: Number of patients; Pro-D: Paritaprevir/ritonavir/ombitasvir
+dasabuvir; SD: Standard Deviation.

# to IFN

Table 1: The general data of the patients according to age and gender of the patients.

Pro-D
(N=60
)

  DCV/AS
V (N=21)   

P-
valu
e

M N % M N %  

Pre-treatment ALT
(U/L) 113.2   116.9   0.56

4 b

Pre-treatment HCV
RNA (x106 IU/ml) 2.94   1.39   0.14

8 b

DAAs efficacy        

VR4  57 -95.00
%  19 -90.50

%
0.69
5 a

EOTVR  59 -98.30
%  19 -90.50

%
0.18
3 a

SVR12  59 -98.30
%  19 -90.50

%
0.18
3 a

a=Pearson’s Chi-square test, b=independent T test. Abbreviations: ALT: Alanine
Aminotransferase; ASV: Asunaprevir; DAAs: Direct Acting Antivirals; DCV:
Daclatasvir; EOTVR: End-of-Treatment Virologic Response; M: Mean; N:
Number of Patients; Pro-D: Paritaprevir/ritonavir/ombitasvir+dasabuvir; SD:

Standard Deviation; SVR: Sustained Virologic Response; VR: Virologic
Response.

Table 2: The status of HCV and DAAs therapeutic effectiveness of
patients.

The HCV status and DAAs therapeutic effectiveness is displayed in
Table 2. A high HCV viral load with an elevated serum ALT was found
before DAAs started (mean HCV RNA 1.39 -2.94 × 106 IU/ml, mean
ALT 113.2-116.9 U/L). There were 1 and 2 cases with Pro-D and
DCV/ASV respectively, failing to achieve EOTVR and SVR12. The rate
of EOTVR and SVR12 of the Pro-D group and the DCV/ASV group
were 98.3% and 90.5%, respectively. These differences were not
significant (p=0.183).

The detailed data about the cases where DAAs treatment failed are
listed in Table 3. The first one is a 46-year-old, treatment-naïve,
cirrhotic man, scheduled for 3-month therapy with Pro-D. The patient
failed in achievement of EOTVR and SVR12 due to persistent HCV
viremia (HCV RNA 50,000 and 30,000 IU/ml at the end and after 3
months of Pro-D treatment, respectively). The second one was a 42-
year-old, treatment-naïve, cirrhotic woman, where a 6-month therapy
schedule with DCV/ASV was planned. The treatment was terminated
early due to persistent HCV viremia during the first 2 months after
DCV/ASV had begun (HCV RNA 54,400 IU/ml after 2 months of
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DCV+ASV treatment). The final one was a 46-year-old, treatment-
naïve, non-cirrhotic man, where 6-month therapy with DCV/ASV was
scheduled. The treatment failed due to the reappearance of HCV RNA

after 5 months of DCV/ASV treatment (HCV RNA 30,200 IU/ml), and
the rechecking of the HCV genotype reported a mixed Ia and Ib
infection [5].

Case 1 Case 2 Case 3

Age (years) 46 42 46

Gender male female male

Treatment experience# no no no

Cirrhosis yes yes no

HCV genotype 1b 1b 1b

NS5A RAS* no no no

Pre-treatment HCV RNA
(x106 IU/ml) 2.37 1.04 3.07

Scheduled DAAs regimen Pro-D, 12 weeks DCV/ASV, 24 weeks DCV/ASV, 24 weeks

VR4 no no yes

EOTVR no no no

SVR12 no no no

Courses of treatment
failure

Persistent HCV viremia during and after
DAAs treatment

Persistent HCV viremia at the 2 month
after DAAs start.

Reappearance of HCV viremia at the 5 months
after DAAs start.

Abbreviations: ALT: Alanine Aminotransferase; ASV: Asunaprevir; DAAs: Direct Acting Antivirals; DCV: Daclatasvir; EOTVR: End-of-Treatment Virologic Response; M:
Mean; N: Number of patients; Pro-D: paritaprevir/ritonavir/ombitasvir+dasabuvir; NS5A: Nonstructural Protein 5A; RAS: Resistance-Associated Substitutions; SD:
Standard Deviation; SVR: Sustained Virologic Response; VR: Virologic Response.# to IFN; * positions L31 and Y93

Table 3: The detailed data about the cases where DAAs treatment failed.

The changes of serum ALT and bilirubin in the Pro-D group and the
DCV/ASV group are shown in Figures 1 and 2, respectively. For the
cases which underwent Pro-D treatment, the ALT level of each
individual remained normal after treatment start, however the mean
serum bilirubin increased, with a peak happening at 2 weeks of Pro-D
treatment. For the subjects with DCV/ASV, an elevation of ALT was
noted at 3 months of treatment; while no accompanying changes in the
bilirubin level was found.

Figure 1: The change in liver function during the therapy with
Daclatasvir (DCV)/ Asunaprevir (ASV)

Figure 2: The change in liver function during the therapy with
Paritaprevir/ritonavir/ombitasvir+Dasabuvir (Pro-D)

The levels of bilirubin in the cases which had undergone Pro-D
treatment with or without cirrhosis are displayed in Figure 3. Whether
having cirrhosis or not, the peak elevation of bilirubin both occurred at
2 weeks of Pro-D treatment. There were no differences among these
two subgroups. For all the cases in our study, the grades of adverse
effects associated with DAAs were generally mild, and no patients
required drug dosage adjustment.
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Figure 3: The change in bilirubin during the therapy amongst
cirrhotic and non-cirrhotic subjects with Paritaprevir/ritonavir/
ombitasvir+Dasabuvir (Pro-D).

Discussion
Chronic HCV infection is affecting approximately 130 to 150

million individuals worldwide. In the past, the combination of IFN and
RBV was the only approved treatment for chronic HCV; however this
treatments limitation included low efficacy and treatment-associated
adverse events. Recently, therapeutic regimens for patients with
chronic HCV infection have been altered through the use of oral DAAs
[1].

In Taiwan and other East Asian countries, HCV subtype 1b is most
predominant [2]. The ratio of HCV-1b in Taiwan is 45.5%~71.4%
among all cases with HCV infection [6,7]. DAAs regimens, including
elbasvir/grazoprevir, sofosbuvir/ledipasvir, DCV/ASV and Pro-D have
been approved for the treatment of patients with HCV-Ib infection in
Taiwan. The rates of SVR12 for Pro-D over a 12-week period are
96.7%-100% and 98.5%-100%, in non-cirrhotic and cirrhotic HCV-1b
patients respectively [8,9]. The response rate (SVR12 or 24) for
DCV/ASV is 90% of the treatment-naive cohort, and 82%-87.4% in the
treatment-experience cohort [10].

However, due to the highly selective patient populations included in
the clinical trials, the applicability of these results to routine clinical
practice may have limitations. Thus, real-world data is needed to both
confirm clinical trial findings and guide treatment decisions.

One large Spanish cohort involving 1,567 patients, most (83.7%)
who belonged to the HCV genotype 1b-infection group; reported a
SVR12 rate of 96.8% with Pro-D, and 95.8% with sofosbuvir/ledipasvir.
Among all the 13 subjects with virologic failure, 3 (72.3%) cases
relapsed after end-of-treatment, while 5 (27.7%) experienced on-
treatment virologic breakthrough [11]. Another US cohort which
enrolled 297 cases with Pro-D, the SVR rate was 98% for the subjects
undergoing Pro-D treatment. High values of fibrosis-4 (FIB-4) index
and body mass index (BMI) were negative predictors for the SVR rate
[12].

A review article involving nine trials (n=1,690), found SVR12 of
DCV/ASV was achieved by 89.9% of treatment-naive patients, 84.7%
of interferon-intolerant patients, and 81.9% of nonresponsive patients.

Baseline characteristics, including gender, race, advanced age, non-CC
IL28B genotype, and cirrhosis, did not appear to impact SVR rates.
Among patients with NS5A resistance-associated substitutions (RAS)
at baseline, only 51.2% (86/168) and 41.9 (26/62) of the patients were
able to achieve SVR12 and SVR24, respectively. Therefore, pre-existing
NS5A RAS was associated with virological failure during DCV/ASV
therapy [4].

In our study, the subjects receiving Pro-D and DCV/ASV numbered
60 and 21 cases, respectively. The difference in case numbers may be
due to the therapeutic time duration (Pro-D of 12 weeks and
DCV/ASV of 24 weeks). The rate of SVR12 for the subjects undergoing
treatment with Pro-D and DCV/ASV were 98.3% and 90.5%,
respectively. These rates are similar with previous results of clinical
trials and real-world studies. Among the 3 cases with virologic failure,
two had persistent viremia and one experienced a reappearance of
viremia. Neither baseline nor within-therapeutic NS5A RAS was
absent. All cases achieving EOTVR could remain positive with SVR12.
Due to our limited cases involving virologic failure, there were no
identified predictors for DAAs treatment failure, and further
investigation is still required.

In a phase-3 trial in Japan, of the 222 subjects enrolled who
underwent DCV/ASV treatment, 35 of the 222 cases (15.8%) had an
increased ALT observed during their therapeutic period, with 10 cases
discontinuing treatment [13]. Our data showed an elevated ALT whose
peak occurred at the third month of DCV/ASV treatment, where no
one needed to discontinue treatment.

Due to probable inhibition in bilirubin transporters OATP1B1 and
OATP1B3 by paritaprevir, hyperbilirubinemia happening during Pro-
D treatment was well-known. Pro-D associated liver failure has been
previously reported [14]. A recent study has indicated that a major
predictive factor of incident decompensation is a previous history of
decompensated cirrhosis [15]. The cohort in Taiwan found 23.3% of
patients having an elevation of bilirubin during Pro-D treatment,
where only one case had to cease Pro-D due to appearing signs of liver
failure. The absolute bilirubin level was higher in cirrhotic subjects
than non-cirrhotic ones [16].

Our cases found that the peak serum bilirubin level occurred at the
second week of Pro-D treatment, with no one developing liver failure,
implying that Pro-D need not be discontinued. Additionally, the
highest values of bilirubin were similar between the cirrhotic and non-
cirrhotic cases.

There were several limits in our study. First, this study was a
retrospective and presented to at a single tertiary care centre. Selection
bias may have existed and thus could not reflect the all population.
Second, the small number within our study may offer unreliable
estimations of the results. Third, liver function parameters were
monitored every two weeks in our study, and more frequent
examinations may be required for some at risk patients, such as those
with a previous history of decompensated cirrhosis. Finally, the
retreating regimens for cases with DAA virologic failure were not
determined. Further research and analysis, with the use of more
variables is needed.

Conclusion
In conclusion, our study found SVR12 after treatment with Pro-D

and DCV/ASV were 98.3% and 90.5%, respectively. Elevated levels of
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ALT and bilirubin occurred at the third month of DCV/ASU treatment
and the secondary weeks of Pro-D treatment, respectively.
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