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n introDUction

Hepatitis C virus (HCV) infection is a global 
health burden affecting approximately 160-

170 million people worldwide. It is the major 
cause of liver cirrhosis. Additionally, the increas-
ing incidence of hepatocellular carcinoma (HCC) 
can be explained in part as a late complication 
of hepatitis C [1]. Most new cases of hepatitis C 
occur in injecting drug users, men who have sex 
with men, and patients exposed during medical 
procedures. Two-thirds of the patients have an 
asymptomatic presentation. However, spontane-
ous resolution of acute hepatitis C occurs only in 
10-50% of patients. When such an infection lasts 
more than 6 months, the disease is considered 
chronic [2]. Once chronic HCV infection is estab-
lished, spontaneous HCV clearance rarely occurs. 
The individual course of liver disease is highly 
variable [1]. The course of the illness is unpredict-
able in single cases, but the most frequent out-
comes are an indolent persistence of mild disease 
or slow progression to more severe liver disease, 
including the development of cirrhosis [3]. HCV 
infection is associated with an increased risk of 
both liver-related mortality and overall mortal-
ity. In contrast, mortality in patients who cleared 
HCV infection is similar to the general population 
[1]. 

The goal of antiviral treatment in patients with 
HCV infection is the achievement of persistent 
viral clearance. The attainment of this short-term 
outcome is the only way to ensure that the under-
lying liver disease can stabilize and liver-related 
mortality reduces in patients with chronic liver 
damage [4]. The last two decades have witnessed 
dramatic improvements in the treatment of HCV. 
Until recently, the standard treatment of chronic 
hepatitis C has been exclusively based on pegylat-
ed interferon (Peg-IFN) and ribavirin [4, 5]. But 
in recent years, introduction of the direct acting 
antivirals (DAAs) has fundamentally changed 
the treatment regimen of hepatitis C [6]. These 
drugs showed high efficacy rates with a shorter 
treatment course and fewer side effects especially 
in DAA-Naïve Patients [7]. But the high cost lim-
its their use in developing countries. It must be 
mentioned that the new drug simeprevir costs $ 
66,000 for 3 months of therapy [8]. The primary 
treatment goal is eradication of the virus. This is 
defined as the absence of HCV-RNA 6 months 
post-antiviral treatment completion. It is called 
sustained virologic response or SVR [9]. Sustained 
virologic response (SVR) has been documented in 
about 50% of patients using combination therapy, 
compared to previous rates of 17% with standard 
interferon alone. Though, there are some medical 
and psychosocial barriers preventing the patients 
from receiving and completing the antiviral treat-
ment needed to achieve SVR [10]. Once treatment 
is initiated, the dynamics of the virologic response 
allows for the establishment of response criteria 
with long-term predictive value. The most fre-
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quently used criterion is known as early virologic 
response (EVR). Viral load is measured at the 12th 
week of treatment and is compared to the base-
line viral load [11]. Other criteria for prediction 
of patient’s response to treatment have also been 
suggested; for example the genotype of virus, the 
stage of liver fibrosis, patient age, dietary choles-
terol intake, and race [3, 4, 6, 12]. 
In looking for earlier criteria, perhaps more ef-
fective and simpler criteria can be found for 
predicting patient’s SVR. The present study was 
designed to demonstrate a local experience of 
treatment response and outcome in patients with 
chronic hepatitis C infection who were treated in 
a developing country where DAAs are not fea-
sible yet.

n PAtientS AnD MetHoDS

The patients who had attended in Buali hospital, 
a university teaching hospital which is a refer-
ral center for infectious diseases, were included 
in the study for 5 years (from 2007 to 2012). All 
of them provided informed consent for partici-
pation to the study. The patients had completed 
their treatment course with interferon alpha and 
ribavirin at least 6 months before. The interferon 
used in combination therapy was the standard 
interferon α2b (3 mg in patients with genotype 2 
and 3, and 5 mg in patients with genotype 1) three 
times a week in patients treated before December 
2008 and pegylated interferon alfa-2b (PEG- INF) 
180 µg weekly in patients treated afterwards. The 
dose of ribavirin was 800 mg daily in genotype 2 
and 3 and 1200 mg daily in genotype 1. If any pa-
tients had concomitant infection with hepatitis B 
virus or human immunodeficiency virus, or took 
corticosteroid therapy, he/she was excluded from 
the study. Statistical analysis was performed on 
the virus eradication rate 6 months after the end 
of the treatment. 
Body mass index (BMI), viral load, the genotype 
of virus, drug, habitual and past medical history, 
the presence of metabolic syndrome, blood pres-
sure, the results of liver biopsy and sonography, 
and lab data of the patients had been recorded 
before start of the treatment. Presence of meta-
bolic syndrome has been evaluated according to 
Adult Treatment Panel Criteria (waist circumfer-
ence more than 88 cm in women and more than 

102 in men, arterial blood pressure higher than 
130/85 mm Hg, serum triglyceride concentra-
tion more than 150 mg/dl, serum HDL less than 
50 mg/dL in women and less than 40 mg/dL in 
men, and fasting blood glucose more than 100). 
If any patients had 3 or more criteria, metabolic 
syndrome would be diagnosed [12, 13]. Liver bi-
opsy had been obtained in 37 patients. The grade 
of necro-inflammatory activity and the stage of 
fibrosis were reported by histologic activity index 
(Knodell score).
Virologic responses of the patients at the end of 
4th weeks and 12th weeks after start of treatment, 
as well as at the end of treatment and 6 months 
later have been recorded too. Any patient who 
had positive viral load six months after the end 
of the treatment was regarded as treatment fail-
ure, including patients with partial virologic re-
sponse (reduction of less than 2 logs in viral load 
six months after end of the treatment). 
The resultant data has been analyzed between pa-
tients with sustained virologic response and other 
patients with paired T-test, chi-square test, Fisher 
Exact test, and logistic regression; whatever was 
relevant. The missing data was handled by listwise 
deletion. In quantitative variables showing a pro-
portion of missing data higher than 20%, on the 
entire sample, the missing values were imputed 
by expectation maximization method. Multiple 
logistic regression analysis was performed to iden-
tify risk factors of treatment failure. The variables 
showed statistically significant difference between 
patients with sustained virologic response and oth-
er patients in univariate analysis, were included in 
the multivariate regression analysis. SPSS software 
was used for statistical analysis.

n reSUltS

One hundred seven patients participated in the 
study; including 92 male and 15 female. Twenty 
seven patients (29.0%) were treated with the stan-
dard interferon α2b plus ribavirin and 66 patients 
(71.0%) were treated with PEG-INF plus ribavi-
rin. Thirty eight patients (35.51%) had early viro-
logic response (reduction in viral load more than 
2 logs after 12 weeks). The virus eradication rate 
was 72.9% and 72% at the end of treatment and 6 
months later, respectively. Fourteen patients had 
not viral load assessment six months after the 
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end of the treatment, because of failure to follow. 
Qualitative and quantitative variables and their 
relationships with treatment response are shown 
in Tables 1 and 2. As it can be seen, there are statis-
tically significant relationships between response 

to treatment and patient’s age and gender, the 
genotype of the virus, presence of metabolic syn-
drome, waist circumference, BMI, viral load prior 
to treatment, and blood pressure (systolic and 
diastolic). 

table 1 - The relationship between qualitative parameters and treatment response in the studied patients.

SVR
No/total (%)

Response failure
No/total (%)

P-value

Gender Female
Male

7/67 (10.4) 7/26 (26.9) 0.051*
60/67 (89.6) 19/26 (73.1)

Probable route of infection Tattoo
IVDU
Sexual
Unknown

5/67 (7.5)
29/67 (43.3)
2/67 (3.7)

31/67 (46.3)

3/26 (11.5)
10/26 (38.5)
1/26 (3.8)

12/26 (46.2)

0.917

Methadone use 19/67 (28.4) 5/26 (19.2) 0.367
Alcohol abuse 4/67 (6.0) 1/26 (3.8) 0.569*
Smoking 19/67 (28.4) 6/26 (23.1) 0.606
Previous treatment failure 7/67 (10.4) 3/26 (11.5) 0.569*
Diabetes mellitus 5/67 (7.5) 4/26 (15.4) 0.216*
Metabolic syndrome 11/67 (16.4) 15/26 (57.7) 0.000
Genotype of virus Genotype 1

Genotype 2
Genotype 3

31/67 (46.3)
1/67 (1.5)

35/67 (52.2)

21/26 (80.8)
0/26 (0.0)
5/26 (19.2)

0.003
0.720*
0.004

Fatty liver 8/59 (13.6) 5/23 (21.7) 0.276*
Drug regimen Inf α2b+Ribavirin

Peg Inf +Ribavirin
23/67 (34.3)
44/67 (65.7)

4/26 (15.4)
22/26 (84.6)

0.071

*Fisher Exact Test.

table 2 - The relationship between quantitative parameters and treatment response in the studied patients.

SVR (mean±SD) Response Failure (mean±SD) P-value
Age 32.9±8.5 39.0±10.7 0.005
Height 172.4±9.6 168.5±9.7 0.083
Weight 71.6±11.4 75.7±13.9 0.149
Waist circumference 86.3±9.3 92.0±11.4 0.016
BMI 24.2±3.9 26.8±4.9 0.021
Viral load (106 copy/ml) 17.6±29.28 106±208.5 0.042
Haemoglobin 15.1±1.4 14.6±1.4 0.131
Cholesterol 165.6±29.0 175.0±33.3 0.204
HDL 47.3±12.7 45.6±14.1 0.571
LDL 92.3±20.1 93.3±22.1 0.858
TG 139.5±55.4 152±43.7 0.313
FBS 99.2±29.6 107.5±31.3 0.235
BP (systolic) 118.3±14.3 124.8±14.8 0.053
BP (diastolic) 65.5±12.0 71.9±10.9 0.019
AST 45.6±38.5 44.5±21.8 0.888
ALT 58.9±50.1 56.8±28.2 0.084
Bill T 1.0±0.3 1.1±0.3 0.226
Bill D 0.2±0.1 0.3±0.1 0.113
Grade of necro- inflammatory activity in liver biopsy 6.4±1.9 6.9±1.6 0.589
Stage of fibrosis in liver biopsy 1.6±1.6 2.3±1.0 0.317

*SVR = sustained virologic response.
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Multivariate logistic regression was used to cal-
culate odds ratio of each variable relationship 
to treatment response. The results are shown in 
Table 3. The ratios of presence of metabolic syn-
drome, the genotype of the virus, and viral load 
prior to treatment were statistically significant.

n DiScUSSion

Our study was aimed to evaluate the associated 
factors of treatment response in chronic HCV in-
fection. The univariate analysis showed that pa-
tient’s blood pressure, waist circumference, BMI 
have relationship with the treatment response 
with reasonable degree of certainty. They can be 
added to the patient’s age and sex, the genotype 
of the virus, and viral load prior to treatment that 
had been suggested in earlier studies. However, 
in multivariate analysis only metabolic syndrome, 
genotype 1 and viral load were independent in-
terpreters of treatment failure in our patients.
In some patients, HCV infection is a self-limited 
disease and HCV-RNA becomes undetectable in 
most of these cases within three-four months after 
onset of acute infection. Unfortunately spontane-
ous clearance of HCV occurs only in a minority 
of cases; as 54-86% of adult patients establish a 
chronic infection [1]. The most feared complica-
tion of chronic HCV infection is liver-related mor-
tality due to decompensated liver cirrhosis or sub-
sequent development of HCC. Antiviral treatment 
may prevent the development of cirrhosis, but its 
effect on development of HCC is not so definite. 
Eradication of HCV declines likelihood of adverse 
outcomes at all stages of the disease [1]. 
In the current study, 72% of the studied patients 
attained SVR, including 59.61% for genotype 1 
and 87.5% for genotype 3. The total rate is faintly 

higher than study of Samala [2]. Additionally, the 
rate for genotype 1 is higher than study of Du-
sheiko [5]. Both rates are comparable to study of 
Ascione [14]. 
Maasoumy and Wedemeyer have stated in their 
review that the patient’s age, insulin resistance, 
and infection with genotype 3 virus are impor-
tant risk factors for fibrosis progression in chronic 
HCV infection [1]. They believe that at older age, 
the annual fibrosis progression rate accelerates 
continuously. Similarly, we found that patients 
with treatment failure are approximately 10 years 
older than patients with SVR. The exact mecha-
nisms why progression of fibrosis is faster at older 
age are not well defined. Changes of the regen-
erative capacity of the liver, alterations of the im-
mune system and telomere-shortening may play 
important roles [1]. Furthermore, patients with 
treatment failure had higher FBS, compared to 
patients with SVR. But the difference was not sta-
tistically significant. In the present study, most of 
patients with treatment failure (about 80%) had 
been infected with genotype 1 virus. Though, the 
treatment response rate was lower in patients in-
fected with genotype 1.
Study of Yu and his coworkers has suggested that 
higher dietary cholesterol intake is associated with 
higher risk of disease progression in HCV-infected 
patients with advanced fibrosis or compensated 
cirrhosis [12]. They believe that liver infected with 
HCV may be especially susceptible to the toxic ef-
fect of dietary cholesterol. Savvoula and his col-
leagues have reported that hepatic steatosis and 
insulin resistance are independent predictors for 
non-response in HCV infection [15]. Oliveira and 
his coworkers have stated that metabolic syn-
drome is present in 21.6% of patients infected with 
hepatitis C virus genotype 1 [16]. They have sug-
gested that patients with HCV infection should 

table 3 - Independent risk factors that predict treatment response and their odds ratio.

OR (95% CI) P-value Standard error
Age 1.046 (0.974-1.123) 0.214 0.036
Metabolic syndrome 20.685 (2.827-151.339) 0.003 1.015
Genotype 1 6.635 (1.481-29.719) 0.013 0.765
Waist circumference 0.981 (0.882-1.091) 0.727 0.054
BMI 1.132 (0.863-1.484) 0.371 0.138
Viral load 1.023 (1.009-1.036) 0.001 0.007
Diastolic BP 0.578 (0.268-1.245) 0.161 0.392
Constant 0.026 0.297 3.484
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be monitored for metabolic syndrome, because it 
can negatively affect disease prognosis. The pres-
ent study also showed that 27.96% of patients with 
HCV chronic hepatitis had concomitant metabolic 
syndrome, a value higher than that observed in the 
study of Oliveira. We also showed that treatment 
failure is associated with metabolic syndrome, 
BMI, and waist circumference (WC). Relationship 
between metabolic syndrome and the treatment 
response has been confirmed in the multivariate 
logistic regression. However, impact of BMI and 
WC could not have been established in the multi-
variate logistic regression, probably because of the 
strong associations between them and metabolic 

syndrome. Furthermore, there were not statistical-
ly significant differences in serum concentration 
of TG, cholesterol, LDL, and HDL among patients 
with SVR and treatment failure.
In summary, results of the present study sug-
gest that HCV infection should be considered a 
metabolic disease further to a viral infection. Our 
study indicates that metabolic factors may impact 
treatment outcome of standard antiviral therapy. 
The patients should be evaluated for metabolic 
factors prior and during antiviral treatment. 

Keywords: hepatitis; HCV; treatment; metabolic 
syndrome; Iran.

Hepatitis C virus infection is the major cause of liver 
cirrhosis. Antiviral treatment can achieve persistent 
viral clearance to prevent long-term complications of 
the disease. Despite the introduction of direct acting 
antivirals (DAAs) as effective therapy in recent years, 
the standard regimen consisting of interferon and 
ribavirin which are more accessible and inexpensive 
is still widely prescribed for the majority of world-
wide hepatitis C patients in developing countries. 
The present study was conducted to demonstrate a 
local experience of treatment response (with com-
bination therapy; interferon and ribavirin) and out-
come in patients with chronic hepatitis C infection. In 
all, 107 patients from a referral centre for infectious 
diseases participated in the study from 2007 to 2012. 
They were evaluated for demographic characteristics, 
the disease, the presence of metabolic syndrome and 
its sub-scores, and lab characteristics. The resulting 
data were analysed with paired T-test, chi-square test, 
Fisher exact test and logistic regression, according to 
relevance. 

SUMMArY

The virus eradication rate was 72.9% and 72% at the 
end of treatment and 6 months later, respectively. Of 
the patients with HCV chronic hepatitis, 27.96% had 
concomitant metabolic syndrome. There were statis-
tically significant relationships between response to 
the treatment and the patient’s age and gender, the 
genotype of the virus, presence of metabolic syn-
drome, waist circumference, BMI, viral load prior to 
the treatment and blood pressure (systolic and dias-
tolic). Presence of metabolic syndrome (OR: 20.69, CI: 
2.83-151.34, P=0.003) and the genotype of the virus 
(OR: 6.64, CI: (1.48-29.72), P=0.013) were independent 
risk factors of failure to achieve sustained virologic 
response in treatment of chronic hepatitis C with in-
terferon and ribavirin in multivariate logistic regres-
sion analysis. According to the current study, HCV 
infection should be considered a metabolic disease, 
further to a viral infection. Metabolic factors may im-
pact outcome of the antiviral therapy. Patients should 
be evaluated for metabolic factors prior to and during 
antiviral treatment.

L’infezione da virus dell’epatite C (HCV) è la causa prin-
cipale di cirrosi epatica. Il trattamento antivirale può de-
terminare una persistente clearance virale per prevenire 
le complicanze a lungo termine della malattia. Nonostante 
l’introduzione di antivirali ad azione diretta (DAAs, direct 
acting antivirals) quale terapia efficace negli ultimi anni, 
il regime standard costituito da interferone e ribavirina, più 
accessibili ed economici, è ancora largamente prescritto alla 
maggior parte dei pazienti affetti da epatite C nei paesi in via 
di sviluppo di tutto il mondo. 

riASSUnto

Il presente studio è stato condotto per dimostrare una espe-
rienza locale di risposta al trattamento (con terapia di combi-
nazione interferone e ribavirina) e outcome in pazienti affetti 
da infezione cronica da HCV. Centosette pazienti afferenti a 
un centro di malattie infettive hanno partecipato allo studio 
dal 2007 al 2012. Sono state valutate le caratteristiche de-
mografiche, la malattia, la presenza di sindrome metabolica 
e i suoi sotto-punteggi, e i dati di laboratorio. I dati ottenu-
ti sono stati analizzati con il test T a coppie, il test del chi 
quadro, il test esatto di Fisher e regressione logistica. Il tasso 
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di eradicazione del virus è stato pari al 72,9% e al 72% al 
termine del trattamento e dopo 6 mesi, rispettivamente. Il 
27,96% dei pazienti con epatite cronica da HCV era anche 
affetto da sindrome metabolica. Sono state osservate relazioni 
statisticamente significative tra la risposta al trattamento e 
l’età e il genere dei pazienti, il genotipo del virus, la presenza 
di sindrome metabolica, la circonferenza vita, l’indice di mas-
sa corporea, la carica virale prima del trattamento, e la pres-
sione arteriosa (sistolica e diastolica). L’analisi di regressione 
logistica multivariata ha indicato che la presenza di sindrome 

metabolica e il genotipo del virus erano fattori di rischio in-
dipendenti di fallimento per l’ottenimento di una risposta vi-
rologica sostenuta nel trattamento dell’epatite cronica C con 
interferone e ribavirina.
In accordo a quanto emerso dal nostro studio, l’infezione da 
HCV deve essere considerata una malattia metabolica, oltre 
che un’infezione virale. I fattori metabolici possono influen-
zare l’outcome della terapia antivirale. I pazienti devono 
essere valutati per i fattori metabolici prima e durante il trat-
tamento antivirale. 
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