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ABSTRACT… Hepatitis C virus (HCV) has infected about 200 million individuals across the 
world and is known as the major cause of liver disease . Objectives: Viral load measurement 
at early stages of the therapy in Hepatitis C patients is believed to be a more effective tool 
to predict the sustained virological response (SVR). The primary aim of the present study 
was to evaluate whether the decline in viral load of HCV at early stages of the therapy may 
predict the treatment response. Another objective was to see the benefits of therapy extension 
in non-responders. Study Design: Descriptive, analytical study. Setting: Shalamar Hospital 
Lahore. Period: November 2010 to October 2013. Methods: Four hundred and thirty patients, 
chronically infected with different genotypes of Hepatitis C virus were treated with Interferon 
alpha 2b plus Ribavirin (IFNα-2b + RBV). Viral load was assessed at day zero, week four, in 
the mid time of therapy and at the end of therapy. The treatment duration was extended 12-24 
weeks (according to HCV genotypes) in non-responders. Results: The patients with <2 MIU/
mL viral load at day zero, able to drop ≥2 log viral load at week-4 or showed no virus at the 
time of half therapy completion, exhibited better response. The extension of therapy was more 
beneficial for those non-responder who had <0.05 MIU/mL viral load at the end point of therapy 
than those who had ≥0.05 MIU/mL at that stage. Conclusions: The viral load detection at early 
stages of the therapy will be useful in clinical practice. Moreover, the patients with <0.05 MIU/
mL viral load at the end of therapy are suitable candidates for the therapy extension. 
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INTRODUCTION
Hepatitis C virus (HCV) has infected about 200 
million individuals across the world and is known 
as the major cause of liver disease1,2. To reduce 
the frequency of HCV infection and to prevent its 
progression to liver failure are the major health 
related problems now a days3,4. Due to the lack 
of vaccine against HCV infection, the only way to 
get rid of this menace is to improve and properly 
manage the therapeutic options. Unfortunately 
at this moment, limited options are available to 
treat the Hepatitis C patients. Only two standard 
treatment combinations (Interferon alpha plus 
Ribavirin (IFNα+RBV) and Pegylated Interferon 
alpha plus Ribavirin (PegIFNα+RBV) are approved 
by FDA to treat the Hepatitis C patients5,6.

Despite of the good results of IFNα+RBV therapy 
in Pakistan, most of the HCV infected patients 
failed to eliminate the virus from their body even 

after the completion of therapy or relapsed within 
six months after the therapy termination7,8. These 
patients have to face the high cost of therapy 
and its adverse side effects rather getting the 
expected results from the therapy. For these non-
responders the prediction of therapy response at 
early stages can evade them from the hazards 
and complications of this squandered therapy. 

The inadequate success rate of the currently 
available therapies for Hepatitis C patients 
has motivated the researchers to develop the 
methods for the prediction of therapy outcome 
and to individualize the responding and non-
responding patients at early stages. Although 
these options are taken under consideration 
by the practitioners during their routine clinical 
practice, however many researchers have 
reported that antiviral therapy response could 
be predicted with a reasonable level of accuracy 



Professional Med J 2015;22(4): 432-438. www.theprofesional.com

HEPATITIS C

433

2

at early stages of therapy9,10. Current believe is 
that if the patient succeed to drop the viral load 
more than or equal to 2 log or became HCV RNA 
negative at 12th week of therapy, may clinically be 
taken under consideration to short the therapy 
duration11. It has also been recently suggested 
that the therapy duration may be reduced in the 
patients who became HCV RNA negative at 4th 
week of the treatment12,13.

The Interferon therapy is not only costly but has 
its well-known adverse side effects; therefore, 
the prediction of treatment response is very 
important to characterize the responders and 
non responders at the early stages. The primary 
aim of this study was to analyze the influence 
of viral load at different stages of therapy on 
treatment response of the patients infected 
with different HCV genotypes and additionally, 
to see the significance of therapy extension in 
non-responders HCV patients.  The findings of 
present study may help the clinicians to decide 
the continuation or termination of the therapy at 
early stages and to save the patients from the 
futile use of therapy, its adverse side effects and 
cost burden. 

MATERIALS AND METHODS

Patient selection
A total of 430 patients with chronic HCV infection 
were enrolled at Shalamar Hospital Lahore, 
Pakistan. All the patients were naïve (with no 
previous Interferon therapy history). Out of 430 
patients 233 were males and 197 females with 
mean age 36±6 years (range, 10-60), weight 
65±11.5 Kg (range, 35-102), Hemoglobin (Hb) 
12.5±2.4 g/dl (range, 10-17), and platelet count 
178,566±54,156 mm3 (range, 98,000-355,000). 
All the patients were serologically evaluated to 
exclude the chances of Hepatitis B and Acquire 
Immunodeficiency Syndrome (AIDS) in the 
enrolled patients before starting the therapy. 

HCV RNA detection, genotyping and 
quantification
HCV RNA detection and quantification was 
performed on Real-time PCR. Firstly the HCV RNA 

was extracted by column based, Roboscreen 
RNA isolation kit (Instant virus RNA kit: AJ 
ROBOSCREEN, Germany). For the amplification 
of HCV RNA, commercially available HCV 
RNA Real-time amplification kit (Robogene® 
HCV RNA qualitative and quantification kit: AJ 
ROBOSCREEN, Germany) was used that had 
<100 IU/ml or <200 copies/ml detection limit. For 
the identification of HCV genotypes a multiplex 
PCR was established using type specific primers 
and protocol of previous study reported by Ohno 
and coworkers in 199714. 

Viral kinetics 
To compare the viral loads, measured at different 
stages of therapy with treatment response, HCV 
RNA quantification was done at day-0 (baseline 
viral load or BVL), week-4 (rapid virological 
response or RVR), in the middle of therapy (early 
virological response or EVR) and at the end of 
therapy (end of therapy response or ETR). 

Treatment
On the basis of HCV genotypes, the patients 
included in this study were categorized into two 
groups (G1 and G2). The patients infected with 
HCV genotype 2 and/or 3 were placed in G1 and 
those infected with genotype 1 and/or 4 were 
members of G2. The treatment duration was 24 
weeks for G1 patients and 48 weeks for G2 patients. 
All the patients were treated with IFNα-2b+RBV 
combination therapy under the supervision of an 
expert gastroenterologist in the hospital.  IFNα-2b 
was given at a dosage of 3MU (Injected), thrice 
a week and RBV 1000-1200 mg/day (Orally) 
according to the patient’s body weight. To see the 
late response in non-responders, the duration of 
therapy was extended (12 weeks in G1 patients 
and 24 weeks in G2 patients). 

STATISTICAL ANALYSIS
Simple descriptive statistics were used to evaluate 
the individual characteristic distribution. To 
compare the overall distribution of response and 
its association with viral kinetics at different stages 
of therapy, Chi-Square test was used. SPSS 11 
software was applied for statistical analysis. The 
p<0.05 was taken as statistical significance.
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RESULTS
Out of 430 treated patients 299 (69.53%) showed 
no HCV RNA at the end of therapy. The patient 
with normal Alanine aminotransferase (ALT) and 
undetectable HCV RNA at end point of therapy 
were defined as end of therapy responders 
(ETR). 243 (81.27%) out of 299 ETR could sustain 
their response twelve months after the treatment 
completion and were declared as sustained 
virological responders (SVR). Patients of G1 
showed 74.05% ETR and 85.74% SVR, while the 
ETR and SVR of G2 patients was 41.67% and 
32% respectively (Table-I).

During the treatment, viral load was measured 
at different time points in all the patients of both 
groups (G1 and G2). To see the impact of baseline 
viral load (BVL) on ETR and SVR of the patient, 
HCV viral load was analyzed at day-0. For the 
analysis of rapid and early virological response 
(RVR and EVR) the viral kinetics were examined 
at week-4 and week-12 in G1 patients and at 
week-4 and week-24 in G2 patients respectively, 

according to their treatment duration (24 weeks 
in G1 patients and 48 weeks in G2) (Table-II & III). 

The patients of G1 who had BVL less than two 
million international units per milliliter (<2MIU/
mL), revealed a significantly higher response 
(ETR=84% and SVR=93.76%) as compared to 
those who had BVL more than or equal to two 
million international units per mL (≥2MIU/mL) 
(ETR=64.53% and SVR=83.38%) (p=0.0001) as 
illustrated in table-2. In G2, the patients with viral 
load <2MIU/mL at day-0, showed 50.15% ETR 
and 43.28% SVR. The patients of G2 with ≥2MIU/
mL viral load at day-0, showed 34.45% ETR and 
23.38% SVR (Table-III). All the patients (either 
from G1 or from G2) who were able to reduce the 
viral load more than or equal to two logs at week-
4, revealed a better ETR and SVR (80.76% and 
92.22% in G1; 53.92% and 49.56% in G2 patients) 
as compared to those who could decrease the 
HCV viral load less than two logs from their 
bodies at that time (68.92% and 78.56% in G1; 
30.68% and 17.10% in G2 patients) (Table-II & III).

Patients characteristics Mean ± SD Median Range
Age(years) 36±6 35.5 10-60
Weight (Kg) 65±11.5 68 35-102 
Hb (g/dl) 12.5±2.4 12.8 10-17
Platelet count(mm3) 178566±54156 175650 98000-355000
Viral  response (n=430)

ETR 

274/370 (74.05%) in G1 patients
25/60 (41.67%)     in G2 patients

(ETR of G1+G2= 69.53%)

SVR (out of ETR)

235/274 (85.76%)  in G1 patients
8/25 (32%)             in G2 patients

(SVR of G1+G2= 81.27%)

Table-I. Pre-treatment patient’s characteristics and viral response

The ETR and SVR were significantly higher in 
those patients who had no HCV RNA in their 
blood in the middle of therapy point (95.20% and 
96.24% in G1; 54.20% and 49.54% in G2 patients) 
than those who still had HCV RNA in their blood. 
The G1 patients with less than 0.2 MIU/mL viral 
load in the middle of therapy demonstrated 
comparatively better ETR and SVR than those 
who had more than or equal to 0.2 MIU/mL viral 
load at that time (ETR=45.32%, SVR=65.76% 
vs. ETR=7.1%, SVR=40.44%). Same conditions 

were noted in the response of G2 patients at 
this time point (ETR=20.75% and SVR=20% vs. 
ETR=9.65% and SVR=14.24%) (Table-II & III) 
(p=0.0004).

End of therapy non responders (HCV RNA positive 
at the end of therapy duration) were categorized 
in two groups on the bases of HCV viral load at 
that stage. The patients with ≥0.05 MIU/mL were 
included in first category and the patients with 
<0.05 MIU/mL in second category (Table II & III). 
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With therapy extension, the patients with viral load 
less than 0.05 MIU/mL, exhibited better response 
than those who had more than 0.05 MIU/mL at 
the end of therapy point (p=0.0003). With the 
extension of 12 weeks therapy, a total of 60.5% 
ETR non responders of G1, who had >0.05 MIU/
mL viral load were able to eradicate the virus from 
their body. Out of these 90.43% also succeeded 
to sustain their response after the 12 months 
of therapy termination. On the other hand with 
therapy extension the ETR was seen only in 10% 
patients who had more than or equal to 0.05 MIU/
mL at that stage and out of those 70.55% showed 

SVR (Table-II). 

When the treatment duration was extended from 
48 weeks to 72 weeks for the end of therapy non-
responders of G2 patients who had less than 0.05 
MIU/mL viral loads, a total of 40.23% became 
HCV RNA negative and out of those 43.42% 
could sustain their response. On the other hand, 
who had viral load more than or equal to 0.05 
MIU/mL at the end of therapy, only 5% were able 
to eliminate the virus from their body and out of 
those 30.32% showed SVR (Table-III).

4

Time Point Viral load ETR SVR (Out of ETR)
Day- 0
(BVL)

≥ 2 MIU/mL 64.53% 83.38%
< 2 MIU/mL 84% 93.76%

Week-4
(RVR)

Dropped by ≥2 log 80.76% 92.22%
Dropped by <2 log 68.92% 78.56%

Week-12 (EVR)

Negative <100 IU/mL 95.20% 96.24%

Positive
≥0.2 MIU/mL 7.1% 40.44%
<0.2 MIU/mL 45.32% 65.76%

Week-24 (ETR)
Negative<100 IU/mL 100% 89.23%
Positive ≥100 IU/mL 00% 00%

12 weeks therapy extension 
(24-36 weeks)

≥0.05 MIU/mL (at week-24) 10% 70.55%
<0.05 MIU/mL(at week-24) 60.5% 90.43%

Table-II. HCV viral load detection at different time points of treatment in G1 patients

Time Point Viral load ETR SVR (Out of ETR)
Day- 0
(BVL)

≥2 MIU/mL 34.45% 23.38%
<2 MIU/mL 50.15% 43.28%

Week-4
(RVR)

Dropped by ≥2 log 53.92% 49.56%
Dropped by <2 log 30.68% 17.10%

Week-24
(EVR)

Negative <100 IU/mL 54.20% 49.54%

Positive
≥0.2 MIU/mL 9.65% 14.24%
<0.2 MIU/mL 20.75% 20%

Week-48
(ETR)

Negative<100 IU/mL 100% 33.33%
Positive ≥100 IU/mL 0.00 % 0.00%

24 weeks therapy extension 
(48-72 weeks) 

≥0.05 MIU/mL 5% 30.32%
<0.05 MIU/mL 40.23% 43.42%

Table-III. HCV viral load detection at different time points of treatment in G2 patients

DISCUSSION 
From the day of first Interferon based treatment 
in HCV infected patients; the early virological 
response prediction remains a burning issue 
both for the clinicians and the patient. Different 
virological (i.e HCV genotyping, baseline viral load) 

and host related factors (i.e Insoline resistance, 
obesity etc) have always been considered the 
predictors of the long lasting virological response 
of the Hepatitis C patients5,6,15,16. The measurement 
of viral load fluctuation at early stages of therapy 
is also considered a good predictor of therapy 
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response these days in HCV infected patient10, 17, 
which is not addressed properly in Pakistan. 

This study was started with the aim to evaluate 
the association of viral load fluctuation at different 
stages of therapy with sustained virological 
response of the patients infected with different 
types of HCV in our population. Many researchers 
who worked on different HCV genotypes and 
different combination of treatments also believed 
that the analysis of viral kinetics could clinically be 
a constructive to predict the treatment response 
at the initial stages of therapy10,17,18. In this study, 
the viral load was measured at four different time 
points (Day-0, Week-4, in the middle and at the 
end of therapy) to compare the effect of viral 
kinetics with ETR and SVR at these time points 
(Table-II and III). 

All the patients either from G1 or G2 who had 
baseline viral load (BVL) <2 MIU/mL at day zero 
presented better ETR and SVR as compared to 
those who had more than or equal to 2 MIU/mL 
baseline viral load (Table-II and III). It indicates 
that the Interferon therapy response in Hepatitis 
C patients can be predicted at the start of therapy 
with the measurement of baseline viral load 
(BVL). Although these results were in harmony 
with previous results, however their findings were 
based on different HCV genotypes and different 
therapy combinations11,16.   

The patients who dropped the quantity of HCV 
RNA more than or equal to two logs at week-4 
presented better ETR and SVR than those who 
could decrease the viral load less than two logs 
at that time point and were referred as rapid 
virological responders (RVR) (Table-2, 3). It 
indicates that rapid viral response at week-4 has 
the association with ETR or SVR. It is important 
to note here that the HCV RNA quantity can 
increase again to detectable level in late therapy 
period as seen in few cases of this study. This 
reappearance of previously undetectable HCV 
RNA in the patients during the treatment is 
generally regarded as “breakthrough”19, 20.

Previously, the viral load detection at 12th week of 

Interferon therapy in the patients infected either 
with HCV genotype 2 and/or 3 or 1and/or 4 had 
been used as an early virological response (EVR) 
predictor to decide the continuation or termination 
of therapy at that stage21. In the present study, to 
see the early virological response, viral load was 
analyzed at 12th week of therapy in the patients 
infected with HCV genotype 2 and/or 3 and at 24th 
week in those infected with genotype 1and/or 4 
according to their treatment duration (24 weeks 
in the patients infected with genotype 2 and/
or 3 and 48 weeks in the patients infected with 
genotype 1 and/or 4 infected patients). 

Most of the patients who had no HCV RNA in their 
blood in the middle of therapy and had normal 
ALT, showed better ETR than those who showed 
HCV RNA at that stage. Most of these patients 
were also able to sustain their response after the 
termination of therapy. But it was also interesting 
to see that few cases which were negative in the 
middle of therapy again showed HCV RNA in their 
blood during the late therapy period and were 
defied as relapsed cases. This clearly indicates 
that, although the patient becomes HCV RNA 
negative in the middle of therapy or shows early 
virological response even though, the chances 
of reappearance of the virus could not be ruled 
out. It strengthened the fact that the standard 
therapy period in Hepatitis C patients should be 
completed in any case6, 22. 

Benefits of therapy extension had also been 
described in previous studies where significantly 
higher rates of sustained response were noted 
with prolonged therapy as compared to the 
standard therapy duration23. In some other 
studies the results of therapy extension were 
inharmonious24,25, while in contrast, others did not 
agree the benefits of prolonged therapy in end of 
therapy non responders26. However, in all those 
previous studies the therapy was prolonged in all 
the patients either they were HCV RNA negative 
or positive at the end of therapy. In this way they 
were unable to categories the true candidates 
for therapy extension.  In the present study the 
therapy duration was extended only in those 
patients who were HCV RNA positive at the end 
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of therapy. These non responding patients were 
divided in two groups according to their viral load 
at that stage. In first group those patients were 
included who had ≥0.05 MIU/mL viral load while 
the viral load of second group patients was <0.05 
MIU/mL. The extension of treatment duration was 
found useful in those patients who had viral load 
<0.05 MIU/mL at the end of therapy time (Table-
II and III). It reveals that the patients with viral 
load less than 0.05MIU/mL might be taken under 
consideration for therapy extension.  

CONCLUSIONS
The viral load measurement at different time 
points of therapy (Day-0, Week-4, Week-12 or 
24) could be clinically constructive to predict the 
treatment response at the earliest stages of the 
therapy to decide the treatment continuation or 
termination. Additionally the extension of therapy 
duration could be useful in the patients with low 
viral load (<0.05MIU/mL) at the end of standard 
therapy period especially those infected with HCV 
genotype 2 and 3.
Copyright© 23 Dec, 2014.  

REFERENCES
1. Bosques-Padilla FJ, Vazquez-Elizondo G, Villasenor-

Todd A, Garza-Gonzalez E, Gonzalez-Gonzalez JA, 
Maldonado-Garza HJ. Hepatitis C virus infection 
in health-care settings: Medical and ethical 
implications. Ann Hepatol 2010; 9:132-140.

2. Moscol MD, de Higado JU. Indications for treatment in 
chronic HCV infection. Ann Hepatol 2010; 9:49-53.

3. World Health Organization. Hepatitis C. Fact sheet 
No. 164. Revised June 2011. http://www.who.int/
mediacentre/factsheets/fs164/en/index.html.

4. CDC (Centers for Disease Control). CDC DVH - HCV 
FAQs for Health  Professionals. [Online] Aug. 16, 
2012. www.cdc.gov/hepatitis/HCV/HCVfaq.htm#-.

5. Manns MP, McHutchison LG, Gordon SC, Rustgi VK, 
Shiffman M, Reindollar R, et al. PegInterferon alfa-2b 
plus Ribavirin compared with Interferon alfa-2b plus 
Ribavirin for initial treatment of chronic Hepatitis C: 
a randomised trial. Lancet 2001; 358:958-65. 

6. Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos 
G, Goncales FLJ, et al. PegInterferon alfa-2a plus 
Ribavirin for chronic Hepatitis C virus infection. N 
Engl J Med 2002; 347:975-82.

7. Abbasi A, Butt, Bhutto AR, Munir SM, Dhillo AK. Liver 
histology of chronic Hepatitis C patients who 
relapsed or not responded to conventional Interferon 
and Ribavirin therapy. J Pak Med Assoc 2013; 63:231-
33.

8. Iqbal M, Nomani AZ, Qureshi MS, Kashmir SB, 
Wazir M, Rasheed K. Treatment induced decline in 
hematological cell lines as a predictor of response to 
treatment with conventional Interferon plus Ribavirin 
for chronic Hepatitis C infection in Pakistan. World J 
Med Sci 2013; 8:130-134.

9. Pawlotsky JM. Treatment of Hepatitis C: How will we 
use viral kinetics, response-guided therapy?  Curr 
Gastroentrol Rep 2013; 15:309-312.

10. Rong L, Guedj J, Dahari H, Coffield DJ, Levi M, Smith 
P, et al. Analysis of Hepatitis C virus decline during 
treatment with the protease inhibitor danoprevir 
using a multiscale model. PLOS Comp Biol 2013; 9:1-
12.

11. Lindh M, Alestig E, Arnholm B, Eilard A, Hellstrand K, 
Lagging M, et al. Response prediction and treatment 
tailoring for chronic Hepatitis C virus genotype 1 
infection. J Clin Microbiol 2007; 8:2439-2445.

12. Guedj J, Rong L, Dahari H, Perelson AS. A perspective 
on modeling hepatitis C virus infection. J Viral Hepat 
2010; 17:825-33.

13. Peribanez-Gonzalez M, Silva MHD, Vilar FC, Nastri ACS, 
Ferriera PA, Focaccia R, et al.  Response predictors 
and clinical benefits of Hepatitis C retreatment 
with pegylated interferon and ribavirin in HIV/HCV 
coinfection. Annals of Hepatology 2013; 12:228-235.

14. Ohno T,  Mizokami M, Saleh MM, Ohba K, Orito E, 
Mukaide M, et al. New Hepatitis C virus (HCV) 
genotyping system that allows for identification of 
HCV genotypes 1a, 1b, 2a, 2b, 3a, 3b, 4, 5a, and 6a. J 
Clin Micro 1997; 35:201-207.

15. Hadziyannis SJ, Sette HJ, Morgan TR, Balan V, Diago 
M, Marcellin P, et al. PegInterferon-alpha2a and 
Ribavirin combination therapy in chronic Hepatitis 
C: a randomized study of treatment duration and 
Ribavirin dose. Ann Intern Med 2004; 140:346-355. 

16. Romero-Gomez M, Del Mar Viloria M, Andrade RJ, 
Salmeron J, Diago M, Fernandez-Rodriguez CM. 
Insulin resistance impairs sustained response rate 
to peginterferon plus ribavirin in chronic hepatitis C 
patients. Gastroenterology 2005; 128: 636-641.

17. Fried MW, Hadziyannis SJ, Shiffman ML, Messinger 
D, Zeuzem S. Rapid virological response is the 
most important predictor of sustained virological 



Professional Med J 2015;22(4): 432-438. www.theprofesional.com

HEPATITIS C

438

7

response across genotypes in patients with chronic 
hepatitis C virus infection. J Hepatol 2011; 55:69-75.

18. Marcellin P, Cheinquer H, Curescu M, Dusheiko GM, 
Ferenci P, Horban A, et al. High sustained virologic 
response rates in rapid virologic response patients 
in the large real-world PROPHESYS cohort confirm 
results from randomized clinical trials. Hepatology 
2012; 56:2039.

19. Ghany MG, Strader DB, Thomas DL, Seeff LB. 
Diagnosis, management, and treatment of hepatitis 
C: an update. Hepatology 2009; 49:1335-1374.

20. Kon D, Goto T, Miura K, Ohshima S, Shibuya T, Kataoka 
E, et al. Three patients with viral breakthrough 
during Pegylated Interferon alpha-2b and Ribavirin 
therapy: a case series clinical medicine insights. 
Gastroenterology 2011; 4:1-5.

21. Arauj ESA, Dahari H, Neumann AU, Cavalheiro ND, 
Melo CE, de Melo ES, et al. Very early prediction of 
response to HCV treatment with Peg-IFN-alfa-2a and 
Ribavirin in HIV/HCV co-infected patients. J Viral 
Hepatalo 2011; 18(4):52-60.

22. Davis GL, Wong JB, McHutchison JG, Manns MP, Harvey 
J, Albrecht J. Early virologic response to treatment 
with pegInterferon alfa-2b plus Ribavirin in patients 
with chronic Hepatitis C. Hepatology 2003; 38:645-
652.

23. Pearlman BL, Ehleben C, Saifee S. Treatment 
extension to 72 weeks of Peginterferon and Ribavirin 
in Hepatitis C genotype 1-infected slow responders. 
Hepatology 2007; 46:1688-1694.

24. Berg T, von Wagner M, Nasser S. Extended treatment 
duration for Hepatitis C virus type 1: comparing 
48 versus 72 weeks of pegInterferon-alfa-2a plus 
Ribavirin. Gastroenterol 2006; 130:1086-1097.

25. Buti M, Lurie Y, Zakharova NG, Blokhina NP, Horban A, 
Teuber G, et al.  Randomized trial of peginterferon 
alfa-2b and ribavirin for 48 or 72 weeks in patients 
with hepatitis C virus genotype 1 and slow virologic 
response. Hepatology 2010; 52:1201-1207.

26. Ferenci P, Laferl H, Scherzer TM, Maieron A, Hofer H, 
Stauber R, Gschwantler M, et al. Peginterferon alfa-2a/
ribavirin for 48 or 72 weeks in hepatitis C genotypes 
1 and 4 patients with slow virologic response. 
Gastroenterology 2010; 138:503-12.

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

4

Dr. Sajjad Iqbal

Dr. Khalil-Ur-Rahman

Dr. Muhammad Haroon Yousuf

Dr. Nazish Jahan

Main researcher and 
corresponding author

Supervisor

Co-reasercher

Co-reasercher

Saadi 

“Have patience 

All things are difficult 

before they become easy.”


