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Abstract

AIM: To assess sustained virological response (SVR)
rates in a predominantly hepatitis C virus (HCV)
genotype 4 infected population.

METHODS: Between 2003-2007, 240 patients who
were treated for chronic hepatitis C infection at our
center were included. Epidemiological data, viral
genotypes, and treatment outcomes were evaluated in
all treated patients. Patients with chronic renal failure,
previous non-responders, and those who relapsed
after previous treatment were excluded from the
study. Among all patients, 57% were treated with PEG-
interferon (IFN) a-2a and 43% patients were treated
with PEG-IFN a-2b; both groups received a standard
dose of ribavirin.

RESULTS: 89.6% of patients completed the treatment
with an overall SVR rate of 58%. The SVR rate was
54% in genotype 1, 44% in genotype 2, 73% in
genotype 3, and 59% in genotype 4 patients. There
was no statistical difference in the SVR rate between
patients treated with PEG-IFN «-2a and PEG-IFN a-2b
(61.5% vs 53%). Patients younger than 40 years had
higher SVR rates than older patients (75% vs 51%, P
= 0.001). SVR was also statistically significantly higher
when the HCV RNA load (pretreatment) was below
800.000 (64% vs 50%, P = 0.023), in patients with a
body mass index (BMI) less than 28 (65% vs 49%, P
= 0.01), and in patients who completed the treatment
duration (64% vs 8%, P < 0.00001).

CONCLUSION: The SVR rate in our study is higher
than in previous studies. Compliance with the standard
duration of treatment, higher ribavirin dose, younger
age, lower BMI, and low pretreatment RNA levels were
associated with a higher virological response.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Chronic infection with the hepatitis C virus (HCV)
affects about 170 million individuals worldwide. The
natural history of chronic hepatitis C has been difficult
to clearly define because of the long course of the
disease; however multiple studies suggest that 20%-30%
of infected patients eventually develop cirrhosis and its
complications!". Regardless of the mode of transmission,
chronic hepatitis follows acute hepatitis C in 50%-85%
of infected patients®. Genotypes 1-4 account for neatly
90% of HCV-infected cases and genotype 4 is the
most prevalent genotype in the Middle East, including
Saudi Arabia. Genotype 1 is the next common, while
genotypes 2, 3 and 5 are the least prevalent”?. Treatment
of chronic HCV is aimed at slowing disease progression,
preventing complications of cirrhosis, reducing the
risk of hepatocellular carcinoma (HCC), and treating
extrahepatic complications!”l. The most effective therapy
is the combination of PEGylated interferon (IFN) plus
ribavirin. The benefit is mostly achieved in patients
with HCV genotype 2 and 3 infections!. Most of the
published literature on management of HCV involves
genotypes 1, 2 and 3. The data on treating hepatitis in
the Middle East, in which genotype 4 predominates, is
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limited. A recent study assessing sustained virological
response (SVR) in Saudi Arabia revealed an SVR rate of
around 48% in patients infected with HCV genotype 4;
however, only PEG-IFN a-2a (PEGASYS) was used and
they also included patients who were considered difficult
to treat®. Limitations of other studies include small
number of patients, use of conventional interferons,
and the lack of viral genotype datal. Therefore, the
objectives of this study wete to (1) assess the SVR rates
in treatment naive patients; (2) compare the outcome
of treatment using both PEG-IFN o-2b and PEG-IFN
a-2a; and (3) define the predictors of SVR.

MATERIALS AND METHODS

A retrospective chart review of 400 patients treated
at our centet between January 2003 and January 2007
was conducted. All HCV treatment naive patients
with a positive PCR were included. Exclusion criteria
included (1) pediatric patients; (2) chronic renal failure
patients; (3) previous non-responders and those who
had a relapse following prior treatment; (4) post renal
transplant patients; and (5) patients with cirrhosis and
signs of portal hypertension.

Biochemical assessments, including ALT (normal
value: 0-58 TU/L), AST (normal value: 0-36 TU/L),
y-glutamyltransferase (GGT), alkaline phosphatase
(ALP), bilirubin, albumin, and coagulation profile, were
done according to our laboratory standards.

Serum HCV RNA was extracted using an automated
extraction system. HCV detection and quantification
were performed using the COBAS Ampliprep™
/COBAS TagMan™ HCV test (Roche diagnostics)
utilizing different sets of primers and probes, which
target a conserved region of the 5’ untranslated region
of the genome. The main processes of this procedure
include: (1) specimen preparation to isolate HCV RNA;
(2) reverse transcription of the target RNA to generate
complementary DNA (cDNA) and (3) simultaneous
PCR amplification of target cDNA and detection of
cleaved dual-labeled oligonucleotide detection probe
specific to the target. This assay detects and quantifies
HCV genotype (1-6) with a detection limit that ranges
from 15 to 69000000 IU/mL. Prior to treatment, the
HCV genotype was assayed using INNO-LiPA HCVII
(Innogenetics, Ghent, Belgium).

After reviewing the patients’ data, 240 patients
fulfilling the inclusion criteria were selected for the
study. Epidemiological data and treatment records were
reviewed. Liver biopsy is not done routinely in our
center unless there is suspicion of underlying cirrhosis
or a concomitant liver disease. For data entry, patients
were divided according to their gender, viral load (HCV
RNA below »s above 800000 IU/mL), age (younger »s
older than 40), treatment (PEG-IFN a-2a »s PEG-IFN
a-2b), liver enzyme pattern (normal »s abnormal), and
body mass index (BMI) (below #s above 28) (Table 1).

Patients received either PEG-IFN a-2a (40 Kd;
PEGASYS, F Hoffmann-La Roche, Basel, Switzerland)
at a dose of 180 mg/wk or PEG-IFN a-2b (12 Kd;

Variable Number of patients Percentage (%)
Age (y1)

<40 68 28.3

> 40 172 71.7
Sex

Female 110 458

Male 130 54.2
BMI (kg/m?)

<28 131 54.5

>28 109 455
Liver enzymes

Normal 115 479

Abnormal 125 521
PCR (IU/mL)

< 800000 138 575

> 800000 102 425
Duration

Completed 215 89.6

Incomplete 25 10.4
Side effects

Present 125 521

Absent 115 479
Drug

Peg IFN a-2A 138 575

Peg IFN o-2B 102 425
Genotype

Genotype 1 46 19.2

Genotype 2 9 3.8

Genotype 3 15 6.3

Genotype 4 82 34.2

Genotype 5 1 0.4

Not identified 5 21

No records 82 34.2
ETVR

Responded 160 66.7

No response 80 33.3
SVR

SVR 139 58.0

No SVR 101 42.0

BMI: Body mass index; ETVR: End of treatment virological response; SVR:
Sustained virological response.

PEGINTRON, Schering-Plough LTD, Singapore) at
a dose of 1.5 mg/kg, and a standard dose of 1200 mg
ribavirin with no weight related adjustments. While on
treatment, patients were followed monthly or more
frequently if required. Complete blood count (CBC) and
liver enzymes were checked at each visit. To maintain
the starting dose of PEGylated interferon and ribavirin,
erythropoietin and granulocyte-colony stimulating factor
(G-CSF) were given as early as possible to overcome
any potential treatment-induced anemia or neutropenia.
Patients with genotype 2 and 3 were treated for 24 wk,
while patients with genotypes 1, 4 and 5 were treated
for 48 wk. Viral loads were repeated at 12 wk to assess
those who achieved an early virological response (EVR),
at the end of treatment to assess the end of treatment
virological response (ETVR), and six mo later to confirm
an SVR. This study was approved by the Research Ethics
Committee of our hospital.

Statistical analysis
Data were collected using a specialized data collection
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Figure 1 Response rates among the different genotypes. SVR: Sustained virological response.
Treatment outcome Frequency (%) Variable Number of patients SVR (%) Pvalue
SVR 139 (58) Age (yr)
Relapse 17 (7) <40 51 75 0.001
Primary non responder 61 (25) > 40 88 51
Intolerant 23 (10) Sex
Total 240 (100) Female 57 & NS
Male 82 63
BMI (kg/m?)
form, then introduced into a Microsoft Exel worksheet :iz ii ZZ 001
and finally transferred to the statistical package for social PCR (IU/mL)
sciences version 15.0 (SPSS, Chicago, 1L, USA). Analyses < 800000 88 64 0.023
used included descriptive statistics as well as a Students > 800000 51 50
ttest. P < 0.05 was considered statistically significant. Drug
Peg IFN a-2A 85 62 NS
180 pg/wk
Peg IFN a-2B 54 53
RESU LTS 1.5 pg/kg per week
Eighty-two (34%) patients were genotype 4, while 46 Liver enzlymes
. Norma 69 60 NS
0 0 0 0
(19.2%), nine (3.8%), 15 (6.3 ./0), and one (0.4%) had Abnormal 70 5
genotypes 1, 2, 3 and 5, respectively. The genotype could Treatment duration
not be identified in five (2.1%) patients, while the genotype Completed 137 64 0.00001
data was missing in 82 (34.2%) patients (Figure 1). Not completed 2 B

Two hundred and fifteen (89.6%) patients completed
the treatment, while 25 (10.4%) patients could not
complete the treatment because of significant side
effects. In the entire cohort (z = 240), end of treatment
Virological response (ETVR) was achieved in 160
(66.7%). 139 (58%) patients achieved SVR, while
101(42%) did not respond or had a relapse after
achieving ETVR (Table 2).

One hundred and twenty five (52.1%) had side
effects, while 115 (47.9%) did not report any treatment
related side effects. None of the patients required a
blood transfusion for anemia. One hundred and thirty
eight (57.5%) patients were treated with PEG-IFN
a-2a while 102 (42.5%) patients received PEG-IFN
o-2b. Among those who were treated with PEGylated
IFN a-2a, the SVR was 61.5% and for those who were
treated with PEG-IFN a-2b it was 53%, this did not
reach statistical significance.

Younger patients achieved statistically significantly
higher SVR rates compared to older patients. This
observation is in agreement with other studies and we

NS: No significant.

believe that this is because younger patients, in addition
to tolerating full treatment doses, have a less advanced
fibrosis stage compared to older patients (75% »s 51%, P
= 0.001).

Other statistically significant predictors of achieving
a SVR in the present study include compliance to a
full treatment duration (64% »s 8%, P < 0.00001),
a BMI lower than 28 (65% »s 49%, P = 0.01), and a
pretreatment HCV RNA load below 800000 IU/mL
(64% wvs 50%, P = 0.023). SVR rates were similar in
relation to patient’s gender, liver enzyme pattern, and the

type of drug used (Table 3).

DISCUSSION

Most of the data on HCV management originates
from western populations in which genotypes 1, 2, and
3 predominate. There is less data from populations
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where the prevalence of HCV is much higher and in
which HCV genotype 4 predominates. Initial studies
with conventional interferon and ribavirin resulted in
lower SVR rates, giving the impression that genotype
4 is difficult to treat!'”. One of the first trials on the
treatment of HCV using PEGylated interferon in our
region was conducted by Alfaleh ez /', In their study,
48 wk of PEG-IFN a-2b and ribavirin combination
therapy resulted in an SVR rate of around 43%. One of
the possible explanations for this relatively low SVR is
the use of an 800 mg fixed dose of ribavirin daily. More
recently Al Ashgar ef /! published their results in which
335 patients treated with PEG-IFN a-2a and ribavirin
achieved an SVR rate of around 48%. In this study, they
adjusted the ribavirin dose according to the body weight.
They also included renal failure patients, patients who
failed previous interferon based treatment, and patients
with concomitant HBV or HIV.

Other studies originating from our region, using a
combination therapy of PEG-IFN a-2b and ribavirin,
resulted in SVR rates of 43% to 68%!4,

In the present study, only treatment naive patients
were included. 58% of the patients achieved an SVR
(64% excluding the patients that didn’t complete the
treatment). The following exclusion criteria were used
to achieve a more homogenous study population:
previously failed interferon based treatment, renal failure
patients, and patients with a concomitant HBV/HIV.

In the present study, both PEG-IFN a-2a and
PEG-IFN a-2b were used, with comparable results.
A fixed dose of ribavirin was also given to the whole
study population with no weight-based adjustment.
This approach is considered to be an effective method
for improving the outcome®, and likely conttibuted to
the higher SVR rate in our study compared to previous
studies on genotype 4 infected patients. SVR was
achieved by 64% of patients in whom the treatment
duration was completed, while only 2% of patients who
did not complete the treatment achieved SVR. This
confirms the importance of compliance in achieving
SVR, as suggested by other studies"’.

Duration of Treatment with PEG-IFN and ribavirin
is individualized according to initial treatment response,
genotype, and pretreatment viral load. Patients with
HCV genotype 1 and 4 require treatment for 48 wk
and those with genotypes 2 or 3 seem to be adequately
treated in 24 wkl''l. Some investigators tried treatment
durations of 16 wk for HCV genotypes 2 and 3 infected
patients who had a rapid virological response at four
wk, with variable results. In one study, SVR was lower
in patients treated for 16 wk than in patients treated for
24 wk, and the rate of relapse was significantly greater in
the 16-wk group!". Other studies show that extending
the treatment duration from 48 wk to 72 wk in genotype
1 patients with slow virological response to PEG-IFN
and tibavirin significantly improves SVR rates!"”l. The
current practice worldwide is to treat HCV genotype 4
patients for 48 wk. However, recent data suggests treating
chronic HCV genotype 4 patients for 24 and 36 wk
might be sufficient when viral loads are undetectable

at four and 12 wk, respectively™. Whether extending
the treatment to 72 wk in genotype 4 patients with a
slow response will increase the SVR rate is yet to be
determined.

Factors that are thought to be associated with a
favorable outcome include genotype 2 and 3, mild
hepatitis, minimal fibrosis, absence of obesity, and
female gendet™. Genotype 1, serum HCV RNA
concentrations over 800000 IU/mL, advanced duration
of infection, histologically advanced liver disease,
increased bodyweight, relapse or no response to previous
treatment, presence of cirrhosis, African-American
ethnicity, and advanced age were among the factors
that are thought to be associated with a less favorable
outcomel!,

In the present study, patients with genotype 4 were
treated for 48 wk and achieved an SVR of 64% in the
patients who completed the treatment duration. Younger
patients, low pretreatment viral load, lower BMI, and
compliance with the standard duration of treatment
were associated with a higher SVR. This study supports
the view that treatment results of genotype 4 HCV naive
patients are more favorable than has been previously
suggested when higher doses of ribavirin are used.
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