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Background: Combination therapy with interferon and ribavirin has become the standard of care
in the treatment of Chronic Hepatitis C (CHC) infected patients. Treatment response, however, is
not 100% and is accompanied with side effects faced by the patient as well as observed in
haematologic indices. Studies are focusing on daily or high-dose induction therapy with
interferon, the titration of interferon dosing to initial viral load, higher doses of interferon
throughout treatment, and adjustment of interferon dosing to the viral responses. The safety and
efficacy of these approaches have not been sufficiently established. Objectives were to see the
response of 2 different dosage regimens, effects and side effects and to assess the efficacy and side
effects of 2 treatment regimens of Interferon and Ribavirin in CHC. Methods: A total of 32
patients with CHC at Department of Gastroenterology and Hepatology, Shaikh Zayed
Postgraduate Medical Institute Lahore from June 2001 to February 2003 were included in the
study and were divided into two groups for treatment. Group A (14 patients) received 5 MU of
injection Interferon alpha 2 b S/C daily for 2 weeks followed by 3 MU thrice weekly for the next
22 weeks. Group B (18 patients) received injection interferon alpha 2 b 3 MU S/C thrice weekly
for 24 weeks. Ribavirin therapy was started at 1200 mg daily in 3 divided doses and later modified
according to side effects. Patients were evaluated at 2, 4, 8, 12, 16, 20 and 24 weeks during the
therapy and then 24 weeks after the completion of treatment. Results: Out of 32 adult patients
included in the study, 18 were males and 14 females. Haemoglobin was more than 12 gm/dl in
females and more than 13 gm/dl in males, WBC count was more than 3.0109/L and Platelet count
was more than 100109/L. Twenty patients completed 6 months combination treatment, 16
reported with their end of treatment HCV RNA PCR results, 8 from each group. Twelve patients
were lost to follow up. End of treatment response (ETR) in group A was 88% and 62.5% in group
B. Sustained virological response in group-A was 5/8 (62.5%) and 4/5 (50%) in group-B. The
frequency and severity of flu like symptoms like fever, body aches, skin rash, hair loss, cough and
psychiatric symptoms were more in group A than in group B. There was no significant difference
in the 2 groups for haematologic side effects. Conclusions: Treatment with 5 MU interferon daily
for initial two weeks followed by 3 MU thrice weekly for 22 weeks is more effective than 3 MU
thrice weekly for 24 weeks but with more side effects.
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INTRODUCTION

PATIENTS AND METHODS

Hepatitis C has a world wide distribution with a
prevalence of 250 million, i.e., 3% of the world
population.1 Its prevalence in Pakistan varies widely, but
generally is in the range of 3–13%.2,3 The treatment of
CHC is now well established with conventional
interferon or pegylated interferon in combination with
ribavirin.4 Various regimens with different doses and
duration of treatment continue to be investigated to
optimize the treatment.3 In Pakistan with predominance
of genotype 3 combination of conventional interferon
and ribavirin continues to be used widely. Data
regarding efficacy of the combination treatment in our
region has been clearly demonstrated in various studies
but the side effects of this treatment have not been
studied in great detail and data remains scarce. This
study has been planned to highlight the efficacy as well
the side effects of interferon-ribavirin combination in
two different dose regimens in the treatment of CHC.

A total of 32 adult patients were included in
the study during the period June 2001–Feb 2003 in the
Department of Gastroenterology/Hepatology at the
Shaikh Zayed Postgraduate Medical Institute Lahore, 18
were males and 14 were females. All these patients were
18–65 years old, treatment naïve, compensated liver
disease hepatitis ‘C’ RNA positive, genotype 3 with
elevated ALT. None of the patients had significant
psychiatric history or cardiovascular disease.
Included patients were divided into two groups
for treatment. Group A (14 patients) received 5 MU of
injection Interferon alpha 2b S/C daily for 2 weeks
followed by 3 MU thrice weekly S/C for next 22 weeks.
Group B (18 patients) received injection Interferon
alpha 2 b S/C thrice weekly for 24 weeks. Both groups
were given Ribavirin 1200 mg daily in 3 divided doses.
Ribavirin therapy was started at 1200 mg daily in 3
divided doses, later modified according to the side
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effects. Patients were evaluated at 2, 4, 8, 12, 16, 20, 24
weeks during therapy and then 24 weeks after
completion of treatment.
End of treatment response was defined as
negative HCV RNA by PCR and normal ALT at the
end of the treatment. Sustained viral response was
defined as negative HCV RNA by PCR and normal
ALT at 24 weeks after stopping the treatment. At each
visit complete blood count (CBC), platelet count and
ALT were checked. Thyroid functions were checked
before the start of treatment, at week 12 treatment and at
24 weeks after stopping the treatment. At each visit any
side effect were recorded and graded according to
modified WHO guidelines as mild, moderate, severe
and life threatening.
Method used for HCV RNA PCR was by
RT-PCR using Amplicor HCV Monitor kits on Cobra
Amplicor Analyser (Roche Diagnostic Systems USA).
Data was analysed using SPSS version 13.

RESULTS
A total of 32 adult patients were included in the study,
18 were males and 14 females. Haemoglobin was more
than 12 gm/dl in females and more than 13 gm/dl in
males, WBC more than 3.0109/L and platelet count
more than 100109/L. Twenty patients completed 6
months combination treatment, 16 reported with their
end of treatment HCV RNA PCR results, 8 from each
group, and 12 patients were lost to follow up.
Table-1: Patients’ demography and base line
features
Total No of patients
Males
Females
Mean age (years)
Treatment status
Psychiatric history
Cardio vascular disease
HCV RNA
Genotype
ALT IU/L
Hb (g/dl)
Platelet count 109
Neutrophil

32
18
14
33.1±10.6, range 18–65
Treatment naive
No significant psychiatric disease
No significant cardiovascular disease
Positive
3a
Mean 143.6 (SD±25.3)
Mean 13.7g/dl (SD±0.3)
Mean 200 (SD±20)
Mean 63 (SD±5)

ETR was achieved in 12, 7/8 (88%) from
group-A and 5/8 (62.5%) from group-B. Four (2 males
and 2 females) did not respond. ETR in group-A was
88% and in group-B it was 62.5%. Sustained
virological response was 5/8 (62.5%) in group-A, and
4/5 (50%) in group-B.
The frequency and severity of the flu like
symptoms like fever, body aches, skin rash, hair loss,
cough and psychiatric symptoms were more frequent
in group-A than in group-B (Table-2).
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Table-2: Frequency of side-effects in two
treatment groups
Side Effects
Flu like
Fever
Body aches
Skin Rash
Hair loss
Cough
Psychiatric symptoms

Frequency
Group A
Group B
(10%)
(5%)
(8%)
(6%)
(20%)
(5%)
(6%)
(3%)
(12%)
(7%)
(8%)
(6%)
(13%)
(10%)

Psychiatric side-effects were more frequent in
group-A than in Group-B (13% vs 10%). In one patient
in group-A, treatment had to be stopped because of
severe depression and suicidal tendency.
The platelet count registered an increase
towards the end of the study in group-B (p<0.001), and
it remained steady in group-A. The difference among
both the groups was significant at the end of the
treatment (p>0.001). Both groups registered a transient
drop in neutrophil count during the start of treatment,
group-A more than group-B. About 1% of patients
exhibited neutrophil counts <0.5109 cells/L. However
the reduction in WBC and neutrophil counts were
transient with no clinical significance, and returned to
normal following completion of treatment with no
significant difference among the 2 groups.
Haemoglobin also dropped by 2 g/dl during
the treatment. Statistically significant fall in Hb was
seen in both the groups. In group-A from 14 g/dl pretreatment to 13 g/dl at 24 weeks of treatment (p<0.01),
and in group-B from 13.4 g/dl pre-treatment to 12.7 g/dl
at 24 weeks of treatment (p<0.001). There was no
significant difference in the fall of haemoglobin
between the 2 groups. Rest of the haematologic indices
did not show any significant differences.
The pre-treatment ALT levels were high, mean
in group-A was 188.8±27.7 IU/L, and in group-B it was
98.5±22.9 IU/L. Drop in ALT level, was more in groupA than group-B at the end of 6 months treatment. The
difference among the groups was not statistically
significant.
End of treatment biochemical response in
group-A was 89% and 84% in group-B. Overall
biochemical response was better than virologic
response.

DISCUSSION
Combination therapy with ribavirin and interferon
alpha-2b is approved for the treatment of patients with
CHC who have compensated liver disease.6–8 The
optimal dose and interval for administering interferon
therapy continues to be investigated. Studies are
focusing on the efficacy of daily or high-dose induction
therapy with interferon, the titration of interferon dosing
to initial viral load, higher doses of interferon
throughout treatment, and adjustment of interferon
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dosing to the viral response.6–13 The safety and efficacy
of these approaches have not been sufficiently
established. Based on this evidence we used induction
therapy for the first two weeks in group-A.
Combination therapy with ribavirin and
interferon alpha-2b is associated with a number of
potentially dose-limiting side effects, most symptoms
can be managed with medical intervention and dose
reduction.
The withdrawal rate increases with both the
duration of treatment and use of combination therapy.13
For example, therapy was stopped in 13–14% of
patients treated with interferon mono therapy for 48
weeks11 compared with 19–21% of patients receiving
combination therapy for the same duration. The
withdrawal rate for combination therapy was lower
when therapy was administered for only 24 weeks
(8%).12
Serious (grade-3) and life threatening (grade4) adverse events were reported in (17%) patients in the
randomised controlled trials. The more clinically
significant serious adverse event categories were
psychiatric
(1.1%),
cardio-vascular
(0.9%),
gastrointestinal (0.6%), respiratory (0.4), and skin
disorders (0.1%). The only life threatening adverse
event reported in our study was neutropenia in 1% of
our patients. However the neutropenia was not
associated with adverse clinical squeal (e.g., infection).
This finding is commensurate with other studies.15
The dose-limiting toxicity of ribavirin is a
reversible, normochromic, normocytic, haemolytic
anaemia. Mechanism is still unknown, however
ribavirin accumulates to a much higher degree (60–70fold)16 in non-nucleated cells (i.e., erythrocytes) than in
nucleated cells.16 Regardless of the mechanism(s)
underlying anaemia, Hb levels decrease from baseline
within the first 2–4 weeks of combination therapy.
Serious side effects are not more common with
combination
treatment
that
with
interferon
monotherapy.17 In our study statistically significant fall
in Hb was seen in both the groups, however, there was
no significant difference among the 2 groups.
Alpha interferon has myelosuppressive effects,
which may be attributed to this cytokine’s antiproliferative activity on haematopoietic progenitor
cells.18 Alpha interferon therapy commonly results in
mild decreases in Hb concentration, WBC count, and
platelet count. In patients who initiate combination
therapy with normal WBC and platelet counts, the
reduction in concentration of theses parameters has not
been associated with complications, such as bacterial
infection or bleeding episodes. There was no significant
difference in the 2 groups for haematologic side effects
except for platelet count which increased in many of the
patients.7,18 The platelet count registered an increase

towards the end of the study in Group-B but remained
steady in Group-A.
The incidence of psychiatric adverse events
was 13% in Group-A and 10% in Group-B. In one
patient in Group-A, treatment had to be stopped due to
suicidal tendency. In other studies psychiatric adverse
events were reported by >20% of patients, dose limiting
events were seen in 8.5%.19,20 The mechanism
underlying the adverse neuropsychiatric effects of alpha
interferon are poorly understood. It is well recognised
that the blood-brain barrier is essentially impermeable to
interferon, though interferon may permeate the
circumventricular organs, and exert effects on central
nervous system via these regions.21,22 The hypothesis
that the incidence of alpha interferon induced depression
increases disproportionately with the duration of
treatment is not supported by the studies18,19, whereas
our study suggests that dose may have an effect on the
incidence of psychiatric adverse events but it needs
further randomized controlled trials to reach a
conclusion. A role for antidepressant support for
patients receiving, combination therapy has not been
established at this time.20

CONCLUSION
In our study response of group-A to combination
therapy of CHC was better than group-B with higher
incidence of tolerable side effects. Haematologic
indices showed variation in response to the
combination treatment but the biochemical profile
(excluding ALT) did not show any significant change.
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