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Background: Chronic hepatitis C (CHC) genotypes 1 and 6 are common in Thailand and often cause cirrhosis and other
complications. Treatment with peginterferon alfa plus ribavirin is currently still recommended, but it has limited efficacy,
entails long duration of treatment, and results in some adverse side effects. New direct-acting antiviral agents (DAAs) are
effective treatments, but they are costly and not readily available.
Objective: To evaluate the response of CHC genotypes 1 and 6 to treatment with peginterferon alfa plus ribavirin, and to find
the predictive factors of treatment response.
Material and Method: Data were collected retrospectively from patients with chronic Hepatitis C genotypes 1 and 6 who
were treated with peginterferon alfa plus ribavirin for 48 weeks between 2013 and 2016 at Rajavithi Hospital, Bangkok.
Demographic information and laboratory data were recorded, together with details of virological data, treatment response,
and treatment compliance with the 80/80/80 rule. Data analysis was performed of treatment response and its predictive
factors.
Results: Seventy-one patients with a mean age 50.76+9.70 years were included, of which  71.8% were men, 55.0% were
genotype 1, and 45.0% were genotype 6. Eighty-three percent of patients were aged more than 40 years, 67.6% had body
mass index less than 25kg/m2, 53.5% had cirrhosis, and Hepatitis C RNA levels (HCV RNA level) of more than 400,000 iu/
ml were found in 78.9% of cases. The overall Sustained Virological Response (SVR) rate was 77.5%, while genotypes 1 and
6 had SVR of 79.5% and 75%, respectively. SVR was associated with people aged more than 40 years old (p = 0.022), high
baseline ALT level (p = 0.006), virological response during treatment at 12 and 24 weeks and at end of treatment (EOTR) (p
= 0.019, 0.011 and 0.002 respectively), and treatment compliance (p<0.001). Multivariate analysis found that treatment
compliance with the 80/80/80 rule was the only factor associated with SVR OR = 31.5, 95% CI (6.16 to 161.15).
Conclusion: Response of CHC genotypes 1 and 6 to treatment with peginterferon alfa plus ribavirin was good. Selection of
suitable patients and good compliance with treatment resulted in high SVR rates, comparable to those achieved with DAA
regimens.
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Chronic hepatitis C (CHC), chronic liver
inflammation caused by the Hepatitis C virus, is
developed by 50 to 80% of Hepatitis C patients, and is
a common cause of cirrhosis and hepatocellular
carcinoma worldwide. Most patients are asymptomatic,
about 20 to 50% develop cirrhosis within 20 years(1-4)

and  20% of patients develop hepatocellular carcinoma.

Worldwide, 175 million people are infected by this virus
and 3 to 4 million people are newly infected with HCV
every year; furthermore, over 350,000 people die from
HCV-related liver disease each year(5-7).

The Hepatitis C virus is classified into six major
genotypes, and there are significant geographic
patterns in their respective prevalence rates. Genotypes
1, 2 and 3 are most common in Asia, Europe and America,
while genotype 4 is typically found in the Middle East
and Africa, and genotypes 5 and 6 tend to be most
prevalent in South Africa and Southeast Asia,
respectively(8). Genotype is an important factor in
predicting treatment response for hepatitis C
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infection(9).
In Thailand, the prevalence of HCV infection

is about 1 to 2%. HCV genotype distribution shows
that HCV genotype 3a is most common (33.3 to 36.7%),
followed by genotypes 6 (29.4 to 31.0%), 1a (14.3 to
19.3%), 1b (6.4 to 12.7%) and 3b (5.6 to 6.3%)(10).

Current treatment for CHC is rapidly changing.
In the past, a combination of pegylated interferon plus
ribavirin was used, but it was only moderately effective
(50 to 80% responsiveness) and produced several
adverse side effects. Combinations of direct acting
antiviral agents (DAAs) show  more potent efficacy
and produce fewer side effects, but they are still very
costly(11,12). Owing to problems related to drug
availability and budget limitations, the national policy
for CHC is still to use combinations of pegylated
interferon plus ribavirin for standard treatment.

Indications for treatment of CHC with
pegylated interferon plus ribavirin in Thailand include
moderate liver fibrosis (METAVIR score >F2 or fibro
scan value >7.5 kPa) and nocompensated cirrhosis(13).
The target of treatment is sustained virological
response (SVR) which is defined as non-undetectable
levels of HCV RNA 24 weeks after completion of
treatment(12,14). In a study reported in 2010, most patients
(99.1%) who achieved an SVR had undetectable levels
of HCV RNA in serum samples throughout the follow-
up period of 3.9 years and these patients should be
considered as cured(15). The achievement of SVR in
patients with CHC has been associated with reduced
risk of cirrhosis, complications, hepatocellular
carcinoma (HCC) and liver-related mortality(16).

Sustained virological response (SVR) rates in
patients with hepatitis C are influenced by host factors
(such as age, gender, duration of HCV infection, alcohol
intake, hepatic iron stores, platelet count, and
histological staging of the liver disease), viral factors
(HCV RNA levels in serum, HCV genotype) and
treatment factors (dose, duration and type of treatment
regimens)(9,17). Most research has shown that the
treatment response rates of CHC patients in Asian
countries are better than those of patients in Europe
and America(11,18).

In patients with genotypes 1 and 6, the
duration of treatment is 48 weeks, which is longer than
in patients with genotypes 2 or 3. Sustained virological
response rates 24 weeks after the end of treatment (SVR)
for patients with Hepatitis C genotypes 1 and 6 are
about 42 to 52% and 60 to 90%, respectively, and
these rates are less impressive than SVR of patients
with genotype 3 infection(19-22). Although better

treatment response rates are achieved by DAAs in
patients with genotypes 1 and 6, availability limitations
and budget constrictions result in peginterferon alfa
plus ribavirin being recommended in Asia and Europe
for treatment of CHC in settings where DAAs are not
accessible(11,23). The present study examined the
response rates of CHC to genotype 1 are treatment
with pegylated interferon plus ribavirin and factors that
affect the treatment outcomes in order to determine the
future direction of treatment to improve patient care.

Material and Method
Patients

This retrospective study was conducted
between 2013 and 2016 in Rajavithi Hospital, Bangkok,
Thailand. CHC patients genotypes 1 and 6, aged 18-65
years who had moderate liver fibrosis (METAVIR >F2
or fibro scan >7.5 kPa) and nocompensated cirrhosis
received antiviral therapy with pegylated interferon plus
ribavirin for 48 weeks.

Inclusion criteria for treatment were based on
the Thailand National Guidelines for treatment of CHC:
ECOG performance status 0 to 1; HCV-DNA >5,000 IU/
mL; significant fibrosis (METAVIR SCORE >F2 or
fibrosis value >7.5 kPa); and non-decompensated
cirrhosis. Diagnosis of decompensated cirrhosis was
based on clinical and laboratory findings such as
anemia, jaundice, hepatic encephalopathy or portal
hypertension (ascites, splenomegaly, superficial vein
dilatation and esophageal varices). The laboratory
results suggestive of decompensated cirrhosis were
thrombocytopenia (platelets <100,000/mm3), low serum
albumin (<3.5 gram/dl) and prolonged prothrombin time
(>13 seconds or INR >1.2). Exclusion criteria were
patients with allergies to interferon or ribavirin,
uncontrolled major depression, pregnancy or
unwillingness to practice birth control, or who had
undergone organ transplantation, had uncontrolled
underlying diseases such as hypertension, diabetic
mellitus, heart disease, hyperthyroidism, chronic
alcoholism, treatment with chemotherapy or drug
addiction. This study protocol was reviewed and
approved by the ethics committee of Rajavithi Hospital
(No. 093/2560).

Methods
Demographic information, physical

examination data and biochemical results (e.g. complete
blood count, liver function, prothrombin time and
INR), transient elastography and RNA viral loads were
collected at baseline. Patients received either 180 ug
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peginterferon alfa 2a or 1.0 to 1.5 ug/kg peginterferon
alfa 2b subcutaneous injection (SC) once per week plus
ribavirin 800 to 1,400 mg/day (depending on patient
body weight) for 48 weeks. Complete blood count and
liver function tests were followed-up and HCV RNA
levels were evaluated at week 12, week 24, end of
treatment and 24 weeks after complete treatment.
Treatment compliance with the 80/80/80 rule was
fulfilled when patients received at least 80% of each
drug for at least 80% of the treatment duration.

Treatment response definition
End of treatment response (EOTR) was

defined as the inability to detect HCV RNA in serum at
the end of treatment.

Sustained virological response (SVR) was
defined as the inability to detect HCV RNA in serum 24
weeks after completion of treatment.

Statistical analysis
Continuous variables of demographic data

were presented as mean + SD in normal distribution
data or median (min-max) in non–normal distribution
data while categorical variables were given as number
with percentage. Continuous variables were compared
using t-test or the Mann-Whitney U test in non–normal
distribution data, and categorical variables were
compared using the Chi-square test or Fisher exact test.
Multiple logistic regression analysis was used to
determine the factors affecting SVR. Results were
described as Odds ratio (OR) with 95% confidence
intervals, and a p-value of less than 0.05 was considered
statistically significant. Data were analyzed using SPSS
software version 17.0 (SPSS Inc., Chicago, Illinois,
USA).

Results
Demographic data

Seventy-one patients were included: 71.8%
(51/71) were men, 55.0% (39/71) were genotype 1, 45.0%
(32/71) were genotype 6 and their mean age was
50.76+9.70 years. Most patients (83.1%) were aged more
than 40 years, 53.5% had cirrhosis (transient
elastography >12.5)(24), 67.6% had body mass index
less than 25 kg/m2, 78.9% had HCV RNA level more
than 400,000 iu/ml, and 69% received treatment with
peginterferon alfa 2b plus ribavirin. The baseline
characteristics of CHC patients genotypes 1 and 6 were
not significantly different, and the baseline laboratory
data of the two genotypes were also not significantly
different except that more thrombocytopenia (platelet

count less than 100,000 cell/ml) was found in patients
with genotype 6 (0% in genotype 1 and 21.9% in
genotype 6, p = 0.003). Baseline demographic and
laboratory data are summarized in Table 1 and 2.

Treatment response and its predictors
SVR in patients overall, genotype 1 and

genotype 6 were 77.5% (55/71), 79.5% (31/39) and 75.0%
(24/32), respectively. Number of host and viral factors
were associated with achieving SVR. SVR was
associated with patients aged more than 40 years
(p = 0.022), high baseline ALT levels (87 in SVR group
and 46 in non-SVR group, p = 0.006), virological
response during treatment at 12, 24 weeks and at end
of treatment (EOTR) (p = 0.019, 0.011 and 0.002
respectively) and treatment compliance (95.7% in SVR
group and 41.7% in non-SVR group, p<0.001) (Table 3).

Multivariate analysis found that only
treatment compliance with the 80/80/80 rule was
associated with SVR with OR = 31.5, 95% CI: 6.16 to
161.15, p = 0.003. Other factors were not statistic
significant associated with SVR (Table 4).

Discussion
SVR rates of CHC genotypes 1 and 6 in the

present study were 79.5% and 75.0%, respectively.
These results are better than those found in research
in Western countries (42 to 52% in genotype 1 and 61
to 70% in genotype 6)(19-22), but they are comparable
with the results of studies in Asian countries (61 to
79% in genotype 1 and 69 to 76% in genotype 6)(18).
The present study showed that the SVR of patients
with CHC genotype 1 was better than that of genotype
6 patients, and this is at variance with the findings of
other studies(25,26). These results may have been
affected by the different levels of severity of liver
disease or cirrhosis (transient elastography >12.5 in
65.6% in genotype 6 and 43.6% in genotype 1), and
there was more evidence of portal hypertension in
patients with genotype 6 (thrombocytopenia 21.9% in
genotype 6 and 0% in genotype 1).

Our study reviewed multiple factors
associated with SVR such as age group, ALT level,
virological response at 12 and 24 weeks during
treatment, end of treatment and treatment compliance.
Age has been shown in many studies to be associated
with SVR, as young patients have higher rates of SVR
than older ones(27,28). However, some studies have found
that age is not a negative predictive factor for SVR,
which is different from the findings of our research(29,30).
The present study indicated that peginterferon plus
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ribavirin therapy in the elderly with no severe
comorbidities results in good treatment response. HCV
viral load was another factor that was associated with
treatment response in many studies in which patients
with low HCV viral loads responded better to treatment
than those with high ones(18,27,31). In our study, patients

with low baseline viral loads had better SVRs than those
with higher loads irrespective of the treatment received,
but these results were not statistically significant.
Cirrhosis is associated with poor treatment response
and increased risk of adverse effects from
medication(19,20,32).  In the present study, SVR rates in

Factors Total Genotype 1 Genotype 6 p-value
(n = 71) (n = 39) (n = 32)

Sex 0.994
Male 51 (71.8) 28 (71.8) 23 (71.9)
Female 20 (28.2) 11 (28.2) 9 (28.1)

Age (years) 50.76+9.70 51.05+10.01 50.41+9.46 0.783
<40 12 (16.9) 6 (15.4) 6 (18.8) 0.707
>40 59 (83.1) 33 (84.6) 26 (81.2)

BMI (kg/m2) 23.51+3.66 23.46+3.74 23.56+3.61 0.914
<25 48 (67.6) 26 (66.7) 22 (68.8) 1.000
25 to 29.99 20 (28.2) 11 (28.2) 9 (28.1)
>30 3 (4.2) 2 (5.1) 1 (3.1)

Liver Stiffness (kPa) 0.064
<12.5 33 (46.5) 22 (56.4) 11 (34.4)
>12.5 38 (53.5) 17 (43.6) 21 (65.6)

HCVRNA (IU/mL) 0.191
<400,000 15 (21.1) 6 (15.4) 9 (28.1)
>400,000 56 (78.9) 33 (84.6) 23 (71.9)

Type of Peg interferon 0.576
α2a 22 (31.0) 11 (28.2) 11 (34.4)
α2b 49 (69.0) 28 (71.8) 21 (65.6)

Table 1. Demographic and clinical data of chronic hepatitis C (n = 71)

BMI = Body mass index, HCVRNA = Hepatitis C virus RNA level
Values are presented as n (%), mean+SD, * = Significant at p<0.05

Factors Total (n = 71) Genotype 1 (n = 39) Genotype 6 (n = 32) p-value

Hemoglobins (g/dL) 13.71+1.82 13.58+1.75 13.86+1.92 0.531
WBC (cell/mm3) 6,850.00+1,792.54 6,894.87+1,556.64 6,795.31+2,068.75 0.818
Platelets (cell/mm3) 0.003*

<100,000 7 (9.90) 0 (0.0) 7 (21.9)
>100,000 64 (90.10) 39 (100.0) 25 (78.1)

Serum albumin (g/dL) 4.24+0.42 4.22+0.33 4.27+0.52 0.596
Total bilirubin (mg/dL) 0.65 (0.19 to 3.13) 0.66 (0.23 to 2.10) 0.63 (0.19 to 3.13) 0.703
Direct bilirubin (mg/dL) 0.29 (0.10 to 1.18) 0.29 (0.11 to 1.05) 0.27 (0.10 to 1.18) 0.592
AST (U/L) 71.00 (23.00 to 225.00) 71.00 (28.00 to 225.00) 67.00 (23.00 to 187.00) 0.646
ALT (U/L)  85.00 (20.00 to 380.00) 92.00 (25.00 to 224.00) 82.50 (20.00 to 380.00) 0.909
INR 1.07+0.12 1.08+0.13 1.06+0.09 0.394
BUN (mg/dL) 10 (6.00 to 112.00) 10 (6.00 to 112.00) 10 (6.00 to 22.00) 0.248
Cr (mg/dL) 0.90 (0.48 to 13.40) 0.91 (0.58 to 13.40) 0.90 (0.48 to 1.39) 0.336

WBC = White blood cell; AST = Aspartate aminotransferase; ALT = Alanine aminotransferase
INR = International normalize ratio; BUN = Blood urea nitrogen; Cr = Creatinine
Values are presented as n (%), mean + SD, median (min-max), * = Significant at p<0.05

Table 2. Laboratory data of patients with chronic hepatitis C (n = 71)
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cirrhotic patients were lower than in patients without
cirrhosis, but the latter group still achieved a good
response rate (68.4% in cirrhosis and 87.9% in non-

cirrhosis, p = 0.050), indicating that patients with
cirrhosis without decompensation are still suitable for
combination treatment with these medications. With

Factors Total (n = 71) SVR (n = 55) No SVR (n = 16) p-value

Sex 1.000
Male 51 (71.8) 39 (76.5) 12 (23.5)
Female 20 (28.2) 16 (80.0) 4 (20.0)

Age (year) 50.76+9.70 51.96+9.16 46.62+10.67 0.052
<40 12 (16.9) 6 (50.0) 6 (50.0) 0.022*
>40 59 (83.1) 49 (83.1) 10 (16.9)

BMI (kg/m2) 23.51+3.66 23.25+3.80 24.38+3.04 0.280
<25 48 (67.6) 40 (83.3) 8 (16.7) 0.095
25 to 29.99 20 (28.2) 12 (60.0) 8 (40.0)
>30 3 (4.2) 3 (100.0) 0 (0.0)

Liver Stiffness (kPa) 0.050
<12.5 33 (46.5) 29 (87.9) 4 (12.1)
>12.5 38 (53.5) 26 (68.4) 12 (31.6)

Serum albumin (g/dL) 4.24+0.42 4.24+0.39 4.25+0.54 0.922
AST (U/L) 71 (23 to 225) 75 (24 to 225) 54 (23 to 161) 0.119
ALT (U/L) 85 (20 to 380) 87 (20 to 380) 46 (25 to 172) 0.006*
Platelets (cell/m3) 0.185

<100,000 7 (9.90) 4 (57.1) 3 (42.9)
>100,000 64 (90.10) 51 (79.7) 13 (20.3)

Child’s pugh score 0.125
5 68 (95.8) 54 (79.4) 14 (20.6)
6 3 (4.2) 1 (33.3) 2 (66.7)

HCVRNA level (IU/ml) 0.163
<400,000 15 (21.1) 14 (93.3) 1 (6.7)
>400,000 56 (78.9) 41 (73.2) 15 (26.8)

Type of Peginterferon 0.122
α2a 22 (31.0) 20 (90.9) 2 (9.1)
α2b 0.019*

Treatment response at 12 weeks 49 (69.0) 35 (71.4) 14 (28.6)
No response 18 (25.4) 10 (55.6) 8 (44.4)
Response 53 (74.6) 45 (84.9) 8 (15.1)

Treatment response at 24 weeks 0.011*
No response 14 (19.7) 7 (50.0) 7 (50.0)
Response 57 (80.3) 48 (84.2) 9 (15.8)

End of treatment response 48 weeks 0.002*
No response 14 (19.7) 6 (10.9) 8 (50.0)
Response 57 (80.3) 49 (89.1) 8 (50.0)

Treatment compliance <0.001*
No complete 24 (33.8) 10 (41.7) 14 (58.3)
Complete 47 (66.2) 45 (95.7) 2 (4.3)

Viral genotype 0.653
Genotype 1 39 (54.9) 31 (79.5) 8 (20.5)
Genotype 6 32 (45.1) 24 (75.0) 8 (25.0)

BMI = Body mass index; AST = Aspartate aminotransferase; ALT = Alanine aminotransferase; SVR = Sustained virological
response
Values are presented as n (%), mean + SD, median (min-max), * = Significant at p<0.05

Table 3. Factors associated with SVR in patients with chronic hepatitis C (n = 71)
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regard to type of peginterferon for treatment of CHC
and its effects on treatment response, a recent meta-
analysis and systematic review showed that
peginterferon alfa 2a was more effective than
peginterferon alfa 2b(33,34). These findings were in
agreement with the findings of the present study, but
no statistical significance was observed (90.9% with
peginterferon alfa 2a and 71.4% with peginterferon alfa
2b, p = 0.122).

In multivariate analysis, the only factor
associated with SVR was treatment compliance with
the 80/80/80 rule (95.7% and 41.7% in compliant and
non-compliant patients respectively, p = 0.004), and
this finding was consistent with results of previous
studies(35,36). The main problems of treatment compliance
are long duration of treatment in CHC genotypes 1 and
6, and adverse events from medication. Because of the
high treatment response success rates in patients with
good adherence to treatment, limitations in the
availability of DAAs, and budget constrictions,
combinations of peginterferon and ribavirin are still
suitable regimens for CHC in Thailand.

The limitations of this study were its small
sample size, and the heterogeneity of type of
peginterferon alfa and ribavirin doses. Therefore, larger
numbers of subjects in a prospective study are needed
to confirm the results of the present research.

Conclusion
Combinations of treatment with peginterferon

alfa plus ribavirin for 48 weeks are still effective for
treatment of CHC genotypes 1 and 6. Selection of
suitable patients and good treatment compliance are
important factors for achieving SVR.

What is already known on this topic?
Chronic hepatitis C patients with genotypes

1 and 6 are very prevalent in Thailand and have a major
impact on public health. Treatment with peginterferon
plus ribavirin has drawbacks in terms of its moderate
efficacy, long duration of treatment and adverse side
effects.

Sustained virological response rates 24 weeks
after end of treatment (SVR) for patients with genotypes
1 and 6 hepatitis C infection are about 42 to 52% and 60
to 90% respectively and less impressive than SVR
patients with genotype 3 hepatitis C infection.

What this study adds?
Response rates of CHC genotypes 1 and 6 to

treatment with peginterferon alfa plus ribavirin wereF
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better than average response rates and consistent with
other studies from Asian countries.

Selection of suitable patients and good
treatment compliance resulted in high SVR rates
comparable to treatment with DAA regimens .
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