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ABSTRACT
Introduction: PEG-Interferon and ribavirin had been the mainstay for the treatment of infections caused
by HCV. The use of them in the era of Direct Acting Agents might have been lessened but their efficacy in
achieving a sustained virological response in clinical practice cannot be doubted. Objective: The goal of
the present investigation is to evaluate the effectiveness and sensitivity of PEG-interferon alpha with
ribavirin in naïve and relapsed cases of HCV infection with genotype 3a. Methods: A total of 50 HCV
cases had been evaluated of which 64% (n=32) were treatment naïve cases while the remaining 36%
(n=18) were relapsed cases. Both the cases were treated with 3 million units of PEG-Interferon alpha thrice
per week administered subcutaneously/intramuscularly along with ribavirin 400 mg in the morning and 60
mg in the evening for a period of 6 months. Results: Efficacy and sensitivity of the treatment was
analyzed by the decrease in viral load and virological response of the drug at different intervals i.e. week 4,
12 and 24 respectively. The mean viral load of all the enrolled cases significantly lowered at the end of
therapy i.e. 708796.64 IU/ml to 69481.02 IU/ml. However, there was a significant difference (p<0.05) in
the mean HCV RNA load at the end of therapy in both the cases. Conclusion: Due to unavailability and
inappropriateness of the use of current therapies in the management of HCV infection, treatment regimens
comprising PEG-interferon alpha could serve as a possible alternative with efficacy and sensitivity at the
same time.
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INTRODUCTION
Hepatitis C virus (HCV) is a leading cause of
liver disease induced mortality worldwide. The
progression of HCV virus to cirrhosis, chronic
hepatitis and hepatocellular carcinoma eventually
contributes to its high mortality 1, 2. Despite of
the numerous efforts to decrease the global
incidence of HCV, mortality associated with
HCV infection is expected to increase over the
next twenty years 3.
The global rise in the cases of HCV infection is
attributed to the variability in the genomic
sequence of the pathogen. 7 genotypes with more
than 60 subtypes have been discovered
responsible for causing the pathologic sequeale of
the HCV infection 4.
The primary goal for the management of HCV
infection is complete eradication of virus from
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the host body which is achieved by the sustained
virologic response (SVR). The desirable SVR is
usually achieved in a time span of 3 to 6 months.
The efficacy of pharmacological agents is
attributed by a number of factors involving both
host and virus such as host IL28B genotype,
genotype of HCV and HCV RNA level. The
combination use of PEG-Interferon alpha 2a
along with ribavirin has been a long stay of the
HCV infection treatment. However, with the
advent of Direct Acting Agents (DAAs), the
therapy of HCV infection has been
revolutionized5-7.
Despite of superior efficacy, adverse effects such
as hematological adverse events, hypersensitivity
reactions reported by telaprevir etc. and high
costs associated with the DAAs therapy makes
them unavailable where they are required the
most. The availability of PEG-Interferon alpha
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along with a good SVR property makes it a
reliable option for the pharmacotherapy of
infections caused by HCV5.
Additionally, in long term outcomes, PEGInterferon alpha based regimens have established
efficacy with low incidence of hepatic
complications. They are preferred agents in
scenarios where there is difficult to treat genotype
3 and in population where safety of DAAs have
not been validated yet 8, 9.
The present investigation is aimed to characterize
the efficacy and sensitivity of PEG-Interferon
alpha in combination with ribavirin against naive
and relapsed cases of HCV-3a, administered for a
period of 24 weeks in routine clinical practice.
METHODOLOGY
A prospective case control study was conducted
at District Headquarter Hospital, Sargodha,
Pakistan to assess the effectiveness and
sensitivity of PEG-Interferon alpha in patient

affected by HCV genotype 3a. Cases were
enrolled in the study on the basis of the criteria
laid in table 1. Cases meeting the criteria were
then segregated into treatment naïve and relapsed
cases. Both the cases were treated with 3 million
units of PEG-Interferon alpha thrice per week
administered
subcutaneously/intramuscularly
along with ribavirin 400 mg in the morning and
60 mg in the evening. The cases were treated for
a period of 6 months. Cases were initially
screened for HCV RNA load prior to the therapy
and then were subsequently screened at week 4,
week 12 and at the end of therapy. Screening was
performed by the Real Time PCR technique.
The data obtained from the cases was statistically
interpreted using SPSS Version 20.0. One-way
ANOVA was employed to assess the variability
in means of new and relapsed cases. Results were
considered to be significant if p-value was found
to be less than 0.05.

Table 1: Requirements for enrollment in the study



Age greater than 17 years and less than 70 years
HCV RNA positive with genotype 3a
Previously treated or not treated with PEG-Interferon alpha therapy. Patients with no treatment were
classified as new or naïve cases while those who were treated with the treatment drug, but again become
infected were termed as relapsed cases
No active heparin therapy
RESULTS
Of the 50 patients analyzed, 64% (n=32) were
treatment naïve cases while the remaining 36%
(n=18) were relapsed cases. Demographically,
30% (n=15) were females and 70% (n=35) were
males.
Our results revealed that compared to males,
females have significantly higher viral RNA load
(Figure 1).
The viral RNA significantly
decreased in both the genders with no noteworthy
difference in the decline pattern.
Efficacy and sensitivity of the treatment was
analyzed by the decrease in viral load and
virological response of the drug at different
intervals i.e. week 4, 12 and 24 respectively in

both the cases. The drug significantly reduced the
viral load in both the cases. However, the
efficacy and sensitivity of the drug was found to
more pronounce in the naïve cases as compared
to the relapsed cases (Table 2).
In treatment naïve cases, rapid virological
response assessed at week 4 was achieved with a
reduction in 35% of the viral RNA load. Over the
course of time, more than 65% and 94% viral
RNA was found to be reduced at week 12 and
week 24 respectively. On the contrary, despite of
reduction in viral RNA in relapsed cases, 85%
reduction was observed at the end of the therapy
in relapsed cases.
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Figure 1: Efficacy and Sensitivity of PEG-Interferon in HCV RNA Genotype 3
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Table 2: Efficacy and Sensitivity of PEG-Interferon alpha in new/naïve and relapsed cases of HCV
RNA genotype 3a
Cases
HCV RNA Load IU/ml
New/Naïve cases (n=32)

Relapsed Cases (n=18)

Before Therapy

577499.53 ± 38776.90

942213.72 ± 379820.39

RVR at Week-4

359386.50 ± 35251.96

696574.50 ± 264423.49

EVR at Week-12

186988.96 ± 28273.95

463598.00 ± 188980.90

DVR at Week-24

31122.03 ± 17280.06 *

137674.77 ± 43026.02*

* p< 0.05 using one-way ANOVA
#
Results are expressed as Mean ± Standard Error
DISCUSSION
It has been more than 30 years since the HCV has
been discovered. Various studies have reported
that majority of the acute HCV infections proceed
to chronic infection, eventually posing the
suffered individual at an increased risk of chronic
liver complication including hepatocellular
carcinoma which may lead to fatal outcomes 10 ().
Infections due to HCV are a global health
problem. The emergence of new efficacious
treatment options such as Direct Acting Agents
(DAAs) for HCV has led the cure of HCV much
easier to achieve than it was in the past.
However, despite of the improved efficacy of the
DAAs in providing high Sustained Virological
Response (SVR) and a shorter course of
treatment, the cost associated with these agents
confer a significant economic burden on the
patient. For example, Sofosbuvir, which is a
DAAs exerting its anti-viral action by inhibiting
nucleotide NS5B polymerase, a 12-week course
of therapy costs around 84000 USD. A number
of countries especially developing countries have
constrained financial health care resources. The
availability of these efficacious anti-HCV agents
remains a big question to the suffered population
11, 12
.
PEG-Interferon alpha in comparison to DAAs is a
patient-pocket friendly option and at the same
time efficacious. Zeuzem et.al has reported the
efficacy of PEG-Interferon alpha 2b and ribavirin
in HCV with genotype 1. The study was
conducted for a time period of 24 weeks.
Participants of the study were given 1.5 µg/kg of
PEG-Interferon alpha 2b along with ribavirin
800-1200 mg. The results revealed that the viral
RNA became negative at week 4 of the treatment
while at the end of therapy i.e. 24 weeks, good
SVR was observed 13.
Another study by Santantonio et.al reveals the
effectiveness of PEG-Interferon alpha 2b in the
management of acute HCV. Undetectable HCV
RNA was found in majority of the patients at the
end of 6 months therapy 14
A comparative analysis of PEG-interferon alpha
2b with interferon alpha 2b also revealed the
superior efficacy of PEG-interferon alpha 2b in
terms of increased life expectancy, reduced
hepatic complications and a cost-effective
therapy in the initial management of HCV 15.
Yan et.al has reported the effectiveness of PEGinterferon alpha 2a plus ribavirin in the

25

management of chronic HCV. The PEG
interferon alpha 2a was treated at the dose
90µg/week for 6 months. The anti-HCV effect
was equivalent to the 180µg/week dose of PEGinterferon alpha 2a. High early treatment
response and good SVR was observed at the end
of treatment 16.
Another study has reported that PEG-Interferon
alpha 2a along with ribavirin significantly
achieved SVR in more than 60% of the enrolled
cases in a clinical setting. The study also reported
that high SVR was observed in genotype 2 and 3.
Moreover genome wide studies have validated
that genotypes are strong predictors of the high
SVR in PEG-Interferon based therapy. Asian
populations have dominant IL28B genotype
particularly in the South East Asian population
which favors the high virological response in
them when treated with PEG-Interferon based
therapy17-19.
In Pakistan, the prevalence of HCV infection is
very high. Around 10,000,000 people had been
affected by HCV by the start of 21st century
where, the frail system of healthcare in Pakistan
is one of the major reasons behind such a high
number. Variable genomic studies have revealed
high prevalence of genotype 3a in the HCV
affected population in Pakistan20.
The current investigation is based on analyzing
the efficacy and sensitivity of PEGInterferonalpha in HCV infection detected with
the genotype 3a. Previous studies have reported
the efficacy of PEG-Interferonalpha in achieving
SVR by decreasing the viral RNA load. The
findings of our investigation were consistent with
the previous findings. PEG-Interferon alpha 3
million units significantly lowered the HCV RNA
load. The sensitivity of the drug could be
analyzed by the decline in the viral RNA from the
1st month of the therapy. Moreover, substantial
decline in the HCVRNA over the course of
therapy was observed pointing towards the
efficacy and sensitivity of PEG-Interferon alpha
in achieving a significant delayed viral response
after 6 months of the therapy.
CONCLUSION
Current therapies in the management of HCV
may be sometime inappropriate or unavailable for
the patient. PEG-Interferon alpha had been an
efficacious agent in the management of HCV. On
the basis of our findings, PEG-Interferon alpha
could serve as a possible substitute with efficacy
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and sensitivity at the same time. Variable
therapeutic strategies and regimens can
successfully help to eradicate HCV associated
morbidity and mortality in a real world setting.
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