
78

ORIGINAL ARTICLE

Pak J Surg 2014; 30(1):78-84

Introduction:
Hepatitis C virus (HCV) aff ects more than 170 
million people worldwide1. About 80% of the 
patients with HCV infection develop chronic 
disease and approximately 20-30% develops 
liver cirrhosis and hepatocellular carcinoma2.
Morbidity and mortality associated with chron-
ic hepatitis has placed tremendous burden on 
health resources of the developed as well as the 
developing countries. In Pakistan, majority 

of the patients (upto 87%) suff er from geno-
type3 variety which has a favorable response to 
standard interferon and also recommended by 
Pakistan Society of Gastroenterology and GI 
Endoscopy4. Th e aim of the treatment is to at-
tain viral clearance (undetectable HCV RNA) 
at the end of the treatment (ETR) and to main-
tain the sustained viral response (SVR) aft er 6 
months or more of stopping the treatment.
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Th e ETR is determined by clinical, biochemi-
cal & histological parameters.Th ere are few 
reliable markers of viral infection that predict 
response to therapy; genotype & baseline HCV 
RNA count have been associated with the like-
lihood of ETR & SVR, while the demographic 
information such as age & gender along with 
clinical parameters like liver enzymes & histol-
ogy are also useful5. 

On-treatment predictors should be available 
early so that the responders can complete 
therapy and the non-responders should stop 
it. Study of viral kinetics during early weeks 
is likely to be the best predictor of SVR. Th e 
week 12 early viral response (EVR) produces a 
98% negative predictive value (NPV) in geno-
type-1 patients so treatment can be stopped 
in the non-responders resulting in 16% of cost 
saving6. HCV-genotypes-2&3 show 97% early 
viral response, so calculating NPV becomes 
unreliable7. National Institute of Health (NIH) 
consensus conference recommended that gen-
otypes-2 & 3 patients can be treated upto 24 
weeks without checking week 12 HCV RNA 
response8.

Although these drugs are usually well toler-
ated, many side eff ects occur like systemic “fl u 
like” symptoms, bone marrow suppression, 
emotional liability and autoimmune reactions. 
With the possible exception of autoimmune 
thyroiditis, all these side-eff ects are revers-
ible upon decreasing the dose or cessation of 
therapy9. In this regard, hematological changes 
are of particular clinical signifi cance which are 
peripheral indicators of bone marrow activity 
seen during treatment; namely anemia, throm-
bocytopenia & leucopenia10. Th e mechanism 
leading to cytopenia during IFN therapy seems 
to be bone marrow suppression and immune re-
lated hematological toxicity while RBV causes 
varying degrees of anemia presumably through 
hemolysis11.

Methodology:
Th is descriptive study (Case series) was con-
ducted at the Department of Medicine, Sindh 
Government Hospital Korangi-5, Karachi 

from 22 June 2011 to 26 January 2012. 

Total 148 patients were included in this study. 

Inclusion Criteria:
• All consecutive adult patients aged 15 

to 60 years who were naïve to interferon 
based therapy.

• Presence of Anti-HCV antibodies on Eliza.
• HCV RNA positive with or without elevat-

ed ALT (Alanine aminotransferase)levels.

Exclusion Criteria:
• Neutropenia-Neutrophil count <1.5×109 

/L
• Th rombocytopenia-platelet count <70× 

109/L
• Co-infection with hepatitis B virus (HBV)
• Chronic alcoholic abuse (daily alcohol 

consumption of more than 20g/ day)
• Autoimmune liver disease
• Decompensated cirrhosis(Child-Pugh 

class B &C)
• Neoplastic disease
• Immunosuppressive therapy
• Neuropsychiatric disorders
• Females unwilling to take contraceptives 

during the study.

Th is study was conducted in accordance with 
the principles of the declaration of Helsinki, the 
International Conference of Harmonization 
to good clinical practice. All patients provided 
writt en informed consent before enrolment.
Complete Blood Count (CBC), prothrombin 
time(PT),alanine aminotransferase (ALT) lev-
els were evaluated before the start of the therapy 
ineligible patientswho received thrice weekly 
subcutaneous injections of 3 MIU of standard 
interferon alfa-2a for 24 weeks along with cap-
sule ribavirin daily, according to the weight 
of the patient. Th e patients were assessed on 
monthly basis with laboratory tests including 
blood CBC and ALT levels & the drugs were 
also given simultaneously. PCR for hepatitis C 
(Qualitative analysis)was provided to all the pa-
tients before the start of the treatment and for 
majority of the patients at the end of the treat-
ment through the program.Th e facility of HCV 
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genotyping, viral load (Quantitative analysis) 
and EVR at 12 weeks was not provided in the 
program and being expensive only few patients 
were subjected to it.

Th e primary effi  cacy end point was ETR which 
is defi ned as undetectable HCV RNA by PCR 
at 24 weeks of the study by intention to treat 
(ITT ) analysis. Th e secondary effi  cacy end 
point was to delineate the positive (favorable) 
predictors of ETR in this population. Th e base-
line predictors were age (less than or more than 
45 years), gender (Male / Female), ALT quo-
tient which is the average of the serum ALT val-
ues before treatment divided by the upper limit 
of normal(<2.3 or >2.3).Th e normal value of 
ALT was taken as 33 IU/L in males & 19 IU/L 
in females. Th e response of ALT, hemoglobin, 
total leucocytes count (TLC) & platelet levels 
to treatment was seen and compared between 
the responders and the non-responders.

Th e datawas analyzed in statistical program 
SPSS version 20 by using Chi-square test of 
independence and Fishers’ Exact test to deter-
mine the relatedness between end treatment vi-
ral responses (ETVR) for categorical variables. 
Secondly, Independent Samples t-test was run 
to test the diff erence between ETVRs for be-
fore treatment continuous variables and uni-
variate odds ratio (OR) with 95% confi dence 

intervals (CI) among clinically indicators was 
evaluated for their association with ETVR. 
Th irdly, before treatment responses-midterm 
treatment responses and before treatment 
responses-aft er treatment responses were ana-
lyzed for continuous variables by using Paired 
Samples t-test and Wilcoxon Signed Ranks 
Test. A p-value of <0.05 was taken to indicate 
statistical signifi cance.

Results:
Out of 148 patients, 56(37.8%) were males and 
92(62.2%) females. Th e mean age of the re-
sponders (36.59 ± 9.39) years  and the non-re-
sponders (36.92 ± 9.69) years was similar. Th e 
percentages of patients responding to treat-
ment among age groups of < 45years(91.12%) 
vs > 45 years (91.66%) were also comparable.

In univariate analysis, only ALT quotient 
exhibited statistically signifi cant diff erence 
(p=0.03) with respect to ETVR . Th e patients 
with ALT<2.3 were more likely to be the non-
responders (Crude Odds ratio (OR) = 4.2, 95% 
Confi dence Interval (CI): 1.1 – 15.8) as com-
pared to patients who had ALT >2.3.As 85.71% 
patients with quotient of <2.3 responded to 
the treatment compared to 96.15%patients 
with >2.3 quotient (p= 0.03).Age (p=0.99)
along with gender (OR= 0.7), serum calcium 
levels (p=0.22), hemoglobin levels (p=0.74), 

Table 1: Univariate analysis and Crude Odds Ratio (OR), their 95% confi dence interval (CI) for demographic and clinical indicators association with end treat-
ment viral response

Variables Non-Responders - n (%) Responders - n (%) p-value Odds Ratio 95% CI
Age(Years)

≤ 45 11 (8.87) 113 (91.2) 0.99 1.1 0.2 – 5.2

> 45 2 (8.33) 22 (91.66)

Gender

Male 4 (7.44) 52 (92.85) 0.77 0.7 0.2 – 2.4

Female 9 (9.78) 83 (90.21)

ALT(IU/L)**

< 2.3 10 (14.28) 60 (85.71) 0.03* 4.2 1.1 – 15.8*

> 2.3 3 (3.84) 75 (96.15)

Mean ± SD Mean ± SD
Calcium (mg/dl ) 9.0 ± 1.1 8.7 ± 0.7 0.22 0.7 0.3 – 1.3

Hemoglobin Level(g/dl) 12.5 ±1.9 12.7 ± 1.9 0.74 1.1 0.8 – 1.4

Platelets Count (×109/mm3) 269.7 ± 81.5 239.1 ± 90.9 0.24 0.9 0.9 – 1.0

White Blood Cells (×109/mm3) 7.8 ± 1.1 7.3 ± 2.0 0.46 0.9 0.7 – 1.2
*Statistically Signifi cant (p < 0.05); **Chi-Square test of independence; SD: Standard Deviation
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platelet counts (p=0.24) and white blood cells 
(p=0.46) did not show any signifi cant asso-
ciation between the baseline characteristics of 
these variables & end viral responses among 
the responders and the non-responders. (Table 
1)

Treatment impact on clinical indicators among 
patients’ aft er 12 weeks of therapy is shown in 
Table 2. Before treatment ALT was higher in 
the responders (mean ± SEM: 70.2± 4.5) than 
that in the non-responders (60.8±18.0). How-
ever, both exhibited statistically signifi cant 
diff erence at 12 weeks (p<0.0001) & (p=0.02) 
respectively. Mean values of ALT before treat-
ment and at 12 weeks of treatment displayed 
a decline of 25.8 IU/L among the responders 
and of 33.7 IU/L in the non-responders. On 
the other hand before the start of treatment 
hemoglobin value was similar (~12.6) in the re-
sponders and the non-responders with an odds 
ratio of 1.1, which was not signifi cant. In the 

responders, there was a signifi cant fall (1.2gm/
dl) of hemoglobin (p<0.0001) as compared to 
the non-responders (0.7gm/dl; p=0.19). Plate-
let counts showed a drop of 16.7x109/L in the 
non-responders, while it was 10.2 x109/Lin the 
responders; both did not show any statistically 
signifi cant diff erence.Th e white blood cells 
showed statistically signifi cant decline among 
the responders only (p<0.0001). (Table 2)

Table 3 shows treatment impact on clinical 
parameters among patients aft er 24 weeks i.e. 
at the end of the treatment. Th ere was a sta-
tistically signifi cant diff erence (p< 0.0001) 
between mean values of ALT before the start 
of treatment (70.2 ± 4.5) & at 24 weeks (37.9 
± 3.1).A further decline of 6.5 IU/L from 12 
weeks to 24 weeks was observed among the 
responders, while there was slight decrease in 
ALT (2.1 IU/L) among the non-responders. 
Hemoglobin showed a slightly downward 
trend from 0.7 to 0.9 from 12 to 24 weeks in the 

Table 2: Treatment impact on clinically indicators with respect to end treatment viral response at 12 weeks.

Variables

Non-Responders(n = 13) Responders(n = 135)

Before Treatment
At 3rd month of 
Treatment p-value Before Treatment

At 3rd month of 
Treatment p-value

ALT(IU/L)*** 
Mean ± SEM

60.8 ± 18.0 27.1 ± 4.3 0.02* 70.2 ± 4.5 44.4 ± 6.8 <0.0001*

Hemoglobin Level(g/dl)
Mean ± SD

12.5 ± 1.9 11.8 ± 1.4 0.19 12.7 ± 1.9 11.5 ± 1.8 <0.0001*

Platelets Count (×109/L) 
Mean ± SD

269.7±81.5 253.0± 81.9 0.14 239.1± 90.8 228.9±79.1 0.16

White Blood Cells (×109/L)
Mean ± SD

7.8 ±1.1 6.6 ±2.3 0.81 7.4±2.0 6.6 ±1.9 <0.0001*

*Statistically Signifi cant; **Chi-Square test of independence; SEM: Standard Error of Mean; SD: Standard Deviation

Table 3: Treatment impact on clinically indicators with respect to end treatment viral response at the end of treatment (24 weeks).

VARIABLES
Non-Responders(n = 13) Responders(n = 135)
Before Treatment Aft er Treatment p-value Before Treatment Aft er Treatment p-value

ALT(IU/L)*** 
Mean ± SEM

60.9 ± 18.0 24.8 ± 3.6 0.02* 70.2 ± 4.5 37.9 ± 3.1 <0.0001*

Hemoglobin Level(g/dl)
Mean ± SD

12.5 ± 1.9 11.6 ± 1.8 0.19 12.7 ± 1.9 11.6 ± 1.6 <0.0001*

Platelets Count (×109/L) 
Mean ± SD

269.7 ± 81.5 244.7 ± 90.2 0.08 239.1 ± 90.9 231.6 ± 94.3 0.36

Calcium (mg/dl )
Mean ± SD

9.0 ± 1.1 8.5 ± 0.9 0.09 8.7 ± 0.7 8.7 ± 0.9 0.53

White Blood Cells (×109/L)
Mean ± SD

7.8 ± 1.1 5.7 ± 2.1 0.02* 7.4 ± 2.0 6.4 ± 2.0 <0.0001*

*Statistically Signifi cant; SEM: Standard Error of Mean; SD: Standard Deviation; ***Wilcoxon Sign ranked test
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non-responders, while there was no change in 
the responders. Th us the maximum fall in he-
moglobin occurred in both the responders and 
the non-responders at 3rd month aft er which the 
levels remained unchanged. However, there 
was a signifi cant diff erence between baseline 
hemoglobin and at 24 weeks among the re-
sponders only(p<0.0001). Mean TLC decrease 
was 2.1x109/L(p=0.02) in the non-responders 
and 1.0x109/L(p<0.0001) in the responders 
which were both statistically signifi cant. Th e 
platelet counts showed a decline of 25x109/L 
in the non-responders (p=0.08),while a drop of 
7.5x109/L (p=0.36) was observed from base-
line to 24 weeks in the responders; both were 
non-signifi cant. No signifi cant diff erence in 
serum calcium levels was observed among the 
responders and the non-responders between 
baseline and at 24 weeks of treatment.

Discussion:
Th e primary end point was ETVR achieving 
viral clearance of serum HCV RNA aft er 24 
weeks of treatment. In our study the respond-
ers were the patients who achieved viral clear-
ance & the non-responders were the patients 
who were unable to achieve it.Overall response 
rate of 91.21% with standard interferon and 
ribavirin was achieved in our study as has been 
observed by Shah et al (1997)12 and is in accor-
dance to Memon et al(2012).13 Response rate 
was 92.8% among males & 90.2% in females, 
with males being bett er responders (odds ra-
tio:0.77). Our results are in accordance with 
Memon et al (2012)13 and in contrast to Poy-
nard et al (2000)14, where women responded 
bett er than men. Manns et al observed that 
both standard IFN and peg -interferon treat-
ments achieved around 80% SVR in hepatitis 
C genotypes-2&3.15 More studies are needed 
for this important issue because peg- interfer-
on is very costly and if the response rate with 
standard interferon is around 80% or more, it 
would be cost eff ective in this economically 
poor country where genotype-3 is more pre-
ponderant.

In our study, ALT had a statistically signifi cant 
(OR :4.2)among the responders and before the 

start of treatment which is in confi rmation with 
Memon et al (2012)13. Also ALT had statistically 
signifi cant bearing on the outcome, as patients 
having high ALT were more likely to achieve 
ETR i.e.patients having ALT>2.3 quotient have 
shown bett er ETR response as compared to 
those with <2.3 quotient. Th is is comparable 
to Zuberi et al (2008) who observed that the 
patients having ALT value of <73.5 IU/L at the 
start of treatment were less likely to have viral 
clearance16.

National Institute of Health (NIH) treatment 
guidelines for 1997 recommended that IFN 
therapy should be stopped if ALT normaliza-
tion was not observed aft er 12 weeks of treat-
ment17. In alfa-2a IFN therapy, ALT greater 
than 3 times the upper limit of normal has been 
found to be of prognostic value while the com-
bination therapy of IFN & RBV appear to be ef-
fective in patients with slightly elevated or even 
normal ALT compared to those with signifi -
cantly elevated ALT levels. Th ere was a statis-
tically signifi cant decrease(p<0.0001) of ALT 
among the responders,being maximal at 12 
weeks (25.8IU/L) with slight further decline 
till 24 weeks. On the other hand, the non-re-
sponders did not show any decline in ALT lev-
els aft er 12 weeks. According to Lee and Abdo 
(2003), serum amino transferase levels showed 
rapid normalization in patients achieving SVR 
however the correlation is not strong enough.6 
Other biochemical markers such as cytokine 
tumor necrosis factor-α or interleukins do not 
show superior result to amino transferase. 
Several studies have demonstrated that HCV 
RNA assays provide a more reliable predictor 
of SVR than do ALT levels.18 National Institute 
of Health (NIH) in 2002 suggested that EVR 
at week 12 is to be considered as an important 
predictive factor of SVR.8

Th ere was no statistically signifi cant diff er-
ence in the patients having ages above or below 
45 years (OR:1.1) in contrast to Memon et al 
(2012)13 where age <40 years (OR:2.60), was 
signifi cant. Additionally, according to Idrees & 
Riazuddin (2009) age has been seen as a factor 
for predicting the sustained viral response in 
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patients with hepatitis C.19 According to Foster 
et al (2007), 97% treatment response was seen 
in patients aged 20 years.20 However, in our 
study there were only 2 patients aged 20 years 
or below.

Patients receiving treatment for hepatitis C 
may suff er from one or the other hematological 
cell suppression which cannot be completely 
counteracted by the endogenous production 
of hematopoietic growth factors21. Schmid et al 
also found that the combination therapy with 
interferon &ribavirin resulted in hematologi-
cal toxic eff ects with marked increase in endog-
enous growth factors erythropoietin & throm-
bopoietin but they were unable to counteract 
the adverse eff ects of IFN & RBV22. Most of 
the hematological problems were encountered 
in fi rst three months of treatment9. Direct in-
hibition of progenitor cells proliferation in the 
bone marrow seems to be the predominant fac-
tor11. Hemoglobin showed a signifi cant decline 
(1.2 gm/dl) from baseline and at 12 weeks of 
therapy (p<0.0001) in the responders, while in 
the non-responders there was non-signifi cant 
fall (0.7gm/dl; p=0.19). Th e hemoglobin fur-
ther declined by 0.9 gm/dl in the non-respond-
ers at 24 weeks; but remained unchanged in 
the responders. Similar results were observed 
by Ghani et al, who reported a signifi cant de-
cline (2gm/dl) at 24 weeks of therapy, which 
was signifi cantly greater in women than men at 
12 weeks.23 Shahzad et al also showed a drop 
of 2gm/dl in mean hemoglobin at 6 months 
of therapy, though all the patients in his study 
were males24. Sulkowskiet al also found signifi -
cant anemia (Hb<10gm/dl), which was greater 
in women than men25.

In our study, signifi cant decrease in white 
cell count (p<0.0001) was observed in the re-
sponders only at 12 weeks of therapy, while 
signifi cant decrease was noted in both the re-
sponders (1.0x109/L:p<0.0001) and the non-
responders (2.1x109/L; p=0.02) from baseline 
at 24 weeks of therapy. Th is was comparable to 
the observations by Ghani et al & Shehzad et 
al who also reported a fall of 1.87x109/L at 6 
months of therapy23,24.

A drop in platelet counts was noted 
(16.7x109/L) at 12 weeks and at 24 weeks 
(25x109/L) in the non-responders, while in 
the responders an initial drop of 10.2x109/L 
was noted at 12 weeks which narrowed to 
7.5x109/L at 24 weeks. However in both cases 
it was non-signifi cant which is in contradiction 
to Ghani et al, who observed a signifi cant drop 
of 52x109/L at 24 weeks23.

Conclusion:
In our study, no signifi cant diff erence was seen 
with respect to the age and gender, while more 
than 90% response was achieved among HCV 
patients with standard IFN & RBV which 
strengthens the idea that peg-interferon can be 
reserved for non-responders only. Moreover, 
early viral responses at 4 & 12 weeks need not 
be evaluated; and as per recommendation of 
NIH, the patients can be treated upto 24 weeks 
without a need to check HCV RNA response 
at 12 weeks. 

ETR rates were higher in patients who had high 
pre-treatment ALT levels-which showed maxi-
mum decline at 12 weeks and continued till 24 
weeks.On the other hand, the non-responders 
exhibited initial signifi cant fall at 12 weeks but 
hardly any change in ALT by 24 weeks. He-
matological problems were at their maximum 
during the initial 3 months of treatment. Fall 
of hemoglobin was signifi cant among the re-
sponders; WBC fall was signifi cant in both 
the responders and the non-responders, while 
platelets depicted no signifi cant decrement. 
Th ese changes did not merit any adjustment or 
stoppage of drugs.
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