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ABSTRACT ÖZ

Objectives: Present study was aimed to find out the influence 
of genotype and hepatitis B virus (HBV)-DNA on the treatment 
response of the patients with chronic HBV.  
Materials and Methods: It was a cross-sectional, retrospective 
study carried out on patients undergoing treatment of chronic HBV. 
A total of 54 patients with chronic HBV, who were under treatment 
with peginterferon-α-2a, were included. Effects of genotypes 
and other factors on virologic response, combined response and 
hepatitis B surface antigen (HBsAg) clearance were analyzed with 
logistic regression and chi square test.
Results: Baseline viral load and HBV genotype were found to 
have significant influence on the patients’ response. Patients 
with genotype A were found to responde more to the treatment 
than patients with mix genotype infection (A + D). However, this 
difference was only significant for virologic response. Patients with 
low (<20,000 IU/mL) baseline viral load showed higher rate of 
virologic response, combined response and HBsAg clearance than 
those with high (>20,000 IU/mL) viral load at baseline.
Conclusion: Peginterferon-α-2a therapy is more efficacious in 
mono-infected HBV patients either with genotype A or D than 
patients with mix genotypes (A + D). Moreover, patients with low 
viral load at baseline have a higher response rate than the patients 
with high viral load at baseline.
Keywords: Hepatitis B virus, HBV genotypes, peginterferon, viral 
load, treatment response

Amaç: Bu çalışmada, kronik hepatit B virüslü (HBV) hastaların tedavi 
yanıtı üzerine genotip ve HBV-DNA’nın etkisini ortaya çıkarmak 
amaçlanmıştır.
Gereç ve Yöntemler: Kronik HBV tedavisi gören hastalar üzerinde 
yürütülen kesitsel, retrospektif bir çalışmadır. Peginterferon-‐-2a ile 
tedavi gören toplam 54 kronik HBV’li hasta incelendi. Genotiplerin 
ve diğer faktörlerin virolojik yanıt, kombine yanıt ve hepatit B yüzey 
antijen (HBsAg) klirensi üzerindeki etkileri lojistik regresyon ve ki-kare 
testi ile analiz edildi.
Bulgular: Başlangıçtaki viral yük ve HBV genotipinin hastaların tedavi 
yanıtı üzerinde önemli etkiye sahip olduğu bulundu. Genotip A’ya 
sahip hastaların, miks genotip enfeksiyonu (A + D) olan hastalardan 
daha fazla yanıt verdiği bulundu. Bununla birlikte, bu fark sadece 
virolojik yanıt için anlamlıydı. Düşük (<20.000 IU/mL) başlangıç viral 
yükü olan hastalar, başlangıçta yüksek (>20.000 IU/mL) viral yüke 
sahip olanlara göre daha yüksek oranda virolojik yanıt, birleşik yanıt 
ve HBsAg klirensi göstermiştir.
Sonuç: Peginterferon-α-2a tedavisi, genotip A veya D olan mono-
enfekte HBV hastalarında karma genotipli (A + D) hastalara göre 
daha etkilidir. Ayrıca, başlangıçta düşük viral yüke sahip hastalar, 
başlangıçta yüksek viral yüke sahip hastalardan daha yüksek bir yanıt 
oranına sahiptir.
Anahtar Kelimeler: Hepatit B virüsü, HBV genotipleri, peginterferon, 
viral yük, tedavi yanıtı
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Introduction

Chronic Hepatitis B virus (HBV) infection is a leading health 
problem worldwide. About 400 million people are chronically 
infected with HBV in world and there are about 9 million HBV 
carriers in Pakistan (1,2,3). Chronic infection with HBV is also 
one of the major causes of many liver disease complications like 
cirrhosis, hepatocellular carcinoma and complete liver failure, which 
may lead to death (4).

Treatment of chronic HBV infection has generally low 
response rate and it is also associated with drug resistance and 
relapse (5). Peginterferon-α-2a, having antiviral activity as well 
as immunomodulatory function, was reported to have relatively 
higher response rates as compared to oral agents and conventional 
interferon in chronic HBV infections (4,5,6).

HBV genotype is established as a strong factor influencing 
treatment response in chronic HBV infection and contribute in 
treatment response of patients (5,7,8,9). Comparing genotypes A 
and D, it is reported that the patients infected with HBV genotype 
A has higher response rate to interferon α than the patients with 
genotype D (9). Similarly when the response rates to interferon-α 
treatment were studied for genotypes B and C, it was found 
that genotype B infected patients were more sensitive for the 
treatment than genotype C infected chronic HBV patients (8). 
Genotype B was reported to have higher rate of hepatitis B surface 
antigen (HBsAg) clearance than genotype C while infection with 
genotype A was associated with better rate of HBsAg clearance 
when compared to the genotypes B, C, D and F infections (10,11).

Most of the previous studies available on the topic have 
focused genotypes B and C while only a few studies are published 
who compared genotypes A and D or their combination. The 
studies involving mix genotyping infections like A + D are needed 
to know about the dynamics of treatment response in patients 
with two or more than two genotypes at a time. In Pakistan, 
where genotype D, A and a mixture of both is prevalent, research 
has not been performed on this topic. The objective of the present 
study was to assess the response of peginterferon-α-2a in HBV 
patients infected with mono-genotypes A, D versus mix genotype 
infection and to compare hepatitis B e antigen (HBeAg) positive 
and negative infection for the same treatment.      

Materials and Methods

Patients Selection and Outcome Definition
A total of 54 patients received treatment of peginterferon-

‐-2a (180 µg weekly) for 6 months at Pakistan Atomic Energy 
Commission General Hospital, Islamabad, Pakistan. Virologic 

response, combined response (virological + biochemical) and 
HBsAg clearance were determined after 24 weeks. Virologic 
response was considered as undetectable HBV-DNA in serum, 
combined response as undetectable level of HBV-DNA and normal 
alanine aminotransferase (ALT) in serum while HBsAg clearance 
was defined as undetectable level of HBsAg in serum.

Laboratory Tests
HBV-DNA was extracted and quantified using commercially 

available extraction kits (AJ Roboscreen, GmbH, Germany) following 
the manufacturer’s protocol. Genotypes of HBV were determined 
following genotype specific PCR method (12). Quantities of ALT 
were determined by local laboratory methods and protocols.

Statistical Analysis
Regression analysis and Pearson’s chi-square test were used 

to assess the influence of different viral, biochemical and patient 
factors including genotype, baseline HBV-DNA, baseline ALT, 
HBeAg, gender and age on different types of patients’ response. 
Odds ratio (OR) along with confidence interval (CI) was calculated 
for each factor. The factors found significant in logistic regression 
analysis were then subjected to Pearson chi-square test to 
compare the patients’ response rates. SPSS, version-16.0 was 
used for analyses.

Ethical Approval and Patient’s Consent 
The study was approved by the Ethics Committee of University 

of the Poonch Rawalakot, Azad Jammu and Kashmir (approval 
number: UPR/HAEC/2020/M3/C07). All the patients signed a 
written informed consent.

Results

General Characteristics of Patients
A total of 54 patients completed 6 months of peginterferon-

α-2a therapy which included 37 male and 17 female patients with 
mean age of 33.1±12.6 years. Out of the total 54 patients, 8 were 
infected with genotype A, 22 with genotype D while 24 of the 
patients were infected with a combination of both genotypes A and 
D (mix). Thirty-eight (70.4%) of the patients were HBeAg positive 
while remaining 16 (29.6%) were negative for HBeAg (Table 1).

Baseline Factors
Out of the 6 factors analyzed in binary logistic regression, only 

genotype and baseline HBV-DNA were found to be significantly 
influencing the patients response. All the other factors, i.e. baseline 
ALT, HBeAg, gender and age had no significant effect on patients 
response (Table 2).
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Table 1. Baseline characteristics of the patients in three genotype groups

Characteristic Genotype A (n=8) Genotype D (n=22) Genotype A + D (n=24) Overall

HBV-DNA IU/mL (median) 3,153.651 211,400 31,342.846 6,571.235

ALT, U/L (mean ± SD) 90.25±25.2 62.9±24.4 112.6±67.5 93.5±47.5

Age years (mean ± SD) 32.25±14.4 37.4±12.1 29.4±11.6 33.1±12.6

HBeAg positive (n%) 87.5% 63.6% 70.8% 70.4%

Male gender (n%) 62.5% 91% 50% 68.5%

HBV: Hepatitis B virus, ALT: Alanine aminotransferase, SD: Standard deviation, HBeAg: Hepatitis B e antigen
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HBV Genotype and Patient’s Response
In logistic regression analyses, genotype was found to be 

significantly influencing the virological response. When patients 
having single genotype infection were compared with the patients 
having mix genotype infection, the patients with single genotype 
infection were found to be significantly more responders (p=0.022) 
as compared to the patients having mix genotype infection with 
OR of 3.92 (Table 2). However, combined response and HBsAg 
clearance were not significantly different between both the patient 
groups.

In genotype comparisons, genotype A infected patients had 
a significantly (p=0.020) higher virologic response than the mix 
infection patients with OR of 3.30 (Table 2). HBsAg clearance and 
combined response were not different significantly. No difference 
in any type of response was recorded between either genotype 
A and D or between genotype D and the mix (A + D) genotype 
infection (Table 2).

When analyzed with chi-square test, significantly higher rate 
(p=0.030) of virological response was noted for genotype A infected 
patients as compared to the patients with mix (A + D) genotype as 
75% of the patients with genotype A showed virologic response 
as compared to 25% of the patients with mix genotype infection 
(Table 3). There was no difference between both the groups in 
combined response and HBsAg clearance. Neither genotype A nor 
the mix genotype showed a significant difference with genotype D 
infected patients in any type of response rate (Table 3).

Baseline Viral Load and Patient’s Response

A total of 10 patients in the cohort had lower than 20,000 IU/
mL of HBV-DNA before treatment (baseline) while the remaining 
44 had higher than 20,000 IU/mL of baseline viral load. In logistic 
regression analysis, baseline HBV-DNA (viral load) was found to be 
significantly affecting patient’s virologic response. Low baseline 
HBV-DNA (<20,000 IU/mL) was found as a strong predictor of both 
virologic and combine response, as patients with low HBV-DNA 
had a significantly greater trend of both virological response (OR: 
7.15, p=0.044) and combined response (OR: 16.30, p=0.007) as 
compared to the patients with high (>20,000 IU/mL) baseline HBV-

DNA. However, HBsAg clearance was not significantly (p=0.055) 
higher for low baseline HBV-DNA as compared to high baseline 
HBV-DNA though an OR of 8.52 (95% CI: 0.95-76.35) was 
observed (Table 2).

When compared with chi-square test, it was observed that 
HBV-DNA level at baseline was significantly associated with all 
three types of patients’ responses (Table 4). The patients with 
low viral load at baseline had significantly higher rates of virologic 
response (p=0.012), combined response (p=0.005) and HBsAg 
clearance (p=0.008) as compared to the patients having high viral 
load at baseline (Table 4). 

Discussion

This study reports a higher rate of all types of response 
rates for genotype A than mix genotype infection (A + D), but it 
also reports that the response rates between genotype A and 
genotype D infected patients is not significantly different. The 
study also compared the single genotype infection and dual 
genotype infection. Dual genotype infection (A + D) was found to 
be significantly less responsive as compared to mono-genotype 
infection specially with genotype A. The results of the current 
study are in part consistent and in part not consistent with 
some of the previous reports (9,13,14,15). These studies found 
a higher response rate of patients with genotype A compared to 
genotype D patients. We also noted that genotype A is the most 
sensitive genotype but its response rate is not significantly higher 
than genotype D, yet it is significantly higher than mix genotype 
infection. These results indicate that genotype play a role in 
response of patients to peginterferon-α-2a therapy and are partially 
supporting the results of another study (5) who reported that the 
patients with different genotypes have different response rates.

In the current study, single genotype infection was found to 
be more sensitive as compared to the mix genotype infections. 
This result is not supported by some of the previously published 
literature because of the fact that the mix infection with these 
genotypes (A and D) is less commonly found in the world and less 
studied. However, it is present in a considerable number of patients 

Table 2. Logistic regression analysis for effect of baseline factors on virologic response, combined response and HBsAg clearance

Factor Comparison
Virologic response Combined response HBsAg clearance

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Genotype

Mono v Mix 3.92 (1.21-12.67) 0.022 3.00 (0.71-12.66) 0.135 4.60 (0.50-42.37) 0.178

A v D 3.30 (0.54-20.27) 0.197 0.83 (0.13-5.35) 0.848 3.17 (0.36-27.57) 0.297

A v Mix 3.00 (1.19-7.56) 0.020 1.52 (0.56-4.16) 0.408 2.77 (0.77-9.97) 0.119

D v Mix 3.00 (0.86-10.42) 0.084 3.27 (0.72-14.73) 0.123 3.63 (0.35-37.83) 0.281

Age Young v Old 2.93 (0.72-11.89) 0.132 3.91 (0.68-22.54) 0.127 1.02 (0.12-8.59) 0.982

Gender Male v Female 0.25 (0.05-1.15) 0.075 0.86 (0.15-4.87) 0.862 1.41 (0.09-21.24) 0.800

ALT Low v High 2.92 (0.69-12.48) 0.060 2.05 (0.44-9.75) 0.364 3.11 (0.38-25.46) 0.290

HBV-DNA Low v High 7.14 (1.05-48.52) 0.044 16.30 (2.12-125.18) 0.007 8.52 (0.95-76.35) 0.055

HBeAg Neg v Pos 1.21 (0.29-5.10) 0.787 0.57 (0.09-3.43) 0.540 1.53 (0.16-14.84) 0.714

v: Versus, Low HBV-DNA: <20,000 IU/mL, High HBV-DNA: ≥20,000 IU/mL, Low ALT: Elevated up to 2xULN, high ALT: >2xULN, Neg: Negative, Pos: Positive, Young: 
<40 years, Old: ≥40 years, Mix: A + D, mono: Genotype A or D only, OR: Odds ratio, CI: Confidence interval, HBsAg: Hepatitis B surface antigen
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in Pakistan. This is the first report involving the influence of mix 
infection with genotypes A and D on treatment response of chronic 
HBV patients. Further studies may highlight the case more clearly.

Besides genotype, baseline viral load was also recognized as 
an important factor in virologic response, combine response and 
HBsAg clearance of the patients in our study. Patients with low 
baseline viral load showed a significantly higher rate of all three 
types of responses. This study supports the previous studies in 
regard of the finding that patients with low HBV-DNA are more 
likely to respond to therapy than the patients having high baseline 
HBV-DNA as a lot of previous studies also reported almost similar 
findings (14,16,17). Similarly, low baseline HBV-DNA was found to 
be a predictor to peginterferon-α-2a therapy by a study in HBeAg 
negative patients (5).

Low HBV-DNA at baseline was also found to have association 
with better response in other therapies like adefovir, lamivudine and 
telbivudine in many studies (5,18,19,20,21). Our study also confirm 
the role of baseline HBV-DNA in treatment response from Pakistan 
which was not known previously. However, for confirmation, the 
role of genotype in treatment of chronic HBV patients suggested 
by this study as well as by some previous studies described above 
may be investigated further with larger data size and all types of 
antiviral therapies being used.

Conclusion

Genotype A infection and low viral load (HBV-DNA) at baseline 
are strong predictors of patients’ response to peginterferon-α-2a 
therapy. The study concludes that genotype A infected patients 
have a better chance of virological response to peginterferon-α-2a 
therapy than the patients having mix infection with genotypes A 
and D simultaneously. Patients with <20,000 IU/mL of HBV-DNA at 
baseline have better rate of virological response, combine response 
and HBsAg clearance than the patients having >20,000 IU/mL of 
HBV-DNA at baseline.

Ethics
Ethics Committee Approval: The study was approved by the 

Ethics Committee of University of the Poonch Rawalakot, Azad 
Jammu and Kashmir (approval number: UPR/HAEC/2020/M3/C07).

Informed Consent: All the patients signed a written informed 
consent.

Peer-review: Externally peer-reviewed.

Authorship Contributions
Concept: M.M., M.A.A., Design: M.M. Data Collection or 

Processing: M.M., M.A.A., M.N.H., Z.A., Analysis or Interpretation: 
M.M. Literature Search: M.M., M.N.H. Writing: M.M., Z.A.

Conflict of Interest: No conflict of interest was declared by 
the authors.

Financial disclosure: The authors declare no financial support.

References

1. Hakim ST, Kazmi SU and Bagasra O. Seroprevalence of hepatitis 
B and C genotypes among young apparently healthy females of 
Karachi-Pakistan. Lib J Med. 2008;3:66-70.

2. Bonino F, Piratvisuth T, Brunetto MR, Liaw YF. Diagnostic 
markers of chronic hepatitis B infection and disease. Antivir Ther. 
2010;15(Suppl3):35-44.

3. Ali M, Idrees M, Ali L, Hussain A, Rehman IU, Saleem S, Afzal 
S, Butt S. Hepatitis B virus in Pakistan: A systematic review of 
prevalence, risk factors, awareness status and genotypes. Virol J. 
2011;8:102.

4. Marcellin P, Lau GKK, Bonino F, Farci P, Hadziyannis S, Jin R, Lu ZM, 
Piratvisuth T, Germanidis G, Yurdaydin C, Diago M, Gurel S, Lai MY, 
Button P, Pluck N; Peginterferon Alfa-2a HBeAg-Negative Chronic 
Hepatitis B Study Group. Peginterferon Alfa-2a Alone, Lamivudine 
Alone, and the Two in Combination in Patients with HBeAg-
Negative Chronic Hepatitis B. N Engl J Med. 2004;351:1206-1217.

5. Bonino F, Marcellin P, Lau GKK, Hadziyannis S, Jin R, Piratvisuth 
T, Germanidis G, Yurdaydin C, Diago M, Gurel S, Lai MY, Brunetto 
MR, Farci P, Popescu M, McCloud P; Peginterferon Alfa-2a HBeAg-
Negative Chronic Hepatitis B Study Group. Predicting response to 
peginterferon a-2a, lamivudine and the two combined for HBeAg-
negative chronic hepatitis B. Gut. 2007;56:699-705.

6. Cooksley WG, Piratvisuth T, Lee SD, Mahachai V, Chao YC, 
Tanwandee T, Chutaputti A, Chang WY, Zahm FE, Pluck N. 
Peginterferon alpha-2a (40 kDa): an advance in the treatment of 
hepatitis B e antigen-positive chronic hepatitis B. J Viral Hepat. 
2003;10:298-305.

7. Kao JH, Chen PJ, Lai MY, Chen DS. Hepatitis B genotypes 
correlate with clinical outcomes in patients with chronic hepatitis B. 
Gastroenterology. 2000;118:554-559.

8. Wai CT, Chu CJ, Hussain M, Lok AS. HBV genotype B is associated 
with better response to interferon therapy in HBeAg(+) chronic 
hepatitis than genotype C. Hepatology. 2002;36:1425-1430.

Table 3. Effect of genotype on rate of virologic response, combined 
response and HBsAg clearance

Response Genotype A 
(n=8)

Genotype D 
(n=22)

Genotype A + D 
(n=24)

Virologic response

n, (%) 6 (75) 11 (50) 6 (25)

p-value 0.030* 0.126 -

Combined response

n, (%) 2 (25) 7 (32) 3(12)

p-value 0.578 0.159 -

HBsAg Clearance

n, (%) 2 (25) 3 (14) 1 (4)

p-value 0.147 0.336 -

*Pearson chi-square test (Fisher’s exact test, 2 sided), genotype A versus A + 
D, HBsAg: Hepatitis B surface antigen

Table 4. Effect of baseline HBV-DNA on rate of virologic, combine and 
HBsAg response of the patients

Response Low HBV-DNA (n=10) High HBV-DNA (n=44)

Virologic response

n, (%) 8 (80) 15 (28)

p-value 0.012*

Combined response

n, (%) 6 (60) 6 (14)

p-value 0.005*

HBsAg clearance

n, (%) 4 (40) 2 (4.5)

p-value 0.008*

*Pearson chi-square test (Fisher’s exact test, 2 sided), HBV: Hepatitis B virus, 
HBsAg: Hepatitis B surface antigen



135Mahmood et al.

HBV Genotypes and Response to Peginterferon Therapy

9. Erhardt A, Blondin D, Hauck K, Sagir A, Kohnle T, Heintges T, 
Häussinger D. Response to interferon alfa is hepatitis B virus 
genotype dependent: genotype A is more sensitive to interferon 
than genotype D. Gut. 2005;54:1009-1013.

10. Chu CJ, Hussain M, Lok AS. Hepatitis B virus genotype B is 
associated with earlier HBeAg seroconversion compared with 
hepatitis B virus genotype C. Gastroenterology. 2002;122:1756-
1762.

11. Livingston SE, Simonetti JP, Bulkow LR, Homan CE, Snowball MM, 
Cagle HH, Negus SE, McMahon BJ. Clearance of hepatitis B e 
antigen in patients with chronic hepatitis B and genotypes A, B, C, 
D, and F. Gastroenterology. 2007;133:1452-1457.

12. Naito H, Hayashi S, Abe K. Rapid and specific genotyping system 
for hepatitis B virus corresponding to six major genotypes by PCR 
using type-specific primers. J Clin Microbiol. 2001;39:362-364.

13. Lin CL, Kao JH. The clinical implications of hepatitis B virus genotype: 
Recent advances. J Gastroenterol Hepatol. 2011;26(Suppl1):123-
130.

14. Janssen HL, van Zonneveld M, Senturk H, Zeuzem S, Akarca US, 
Cakaloglu Y, Simon C, So TM, Gerken G, de Man RA, Niesters 
HG, Zondervan P, Hansen B, Schalm SW; HBV 99-01 Study 
Group; Pegylated interferon alfa-2b alone or in combination with 
lamivudine for HBeAg positive chronic hepatitis B: a randomized 
trial. Lancet. 2005;365:123-129.

15. Hou J, Schilling R, Janssen HL, Heijtink RA, Williams R, Schalm 
SW, Naoumov NV. Molecular characteristics of hepatitis B virus 
genotype A confer a higher response to interferon treatment. J 
Hepatol. 2001;34(Suppl1):15-16.

16. Cooksley WGE, Manns M, Lau GKK, Liaw YF, Mercellin P, Chow 
WC, Thongsawat S, Gane E, Fried MW, Zahm F. Effects of genotype 
and other baseline factors on response to peginterferon-α-2a (40 
kDa) (PEgasys) in HBeAg-positive chronic hepatitis B: results from 
a large, randomized study. J Hepatol. 2005;42(Suppl2):30-31.

17. Fried MW, Piratvisuth T, Lau GKK, Marcellin P, Chow WC, Cooksley 
G, Luo KX, Paik SW, Liaw YF, Button P, Popescu M. HBeAg and 
hepatitis B virus DNA as outcome predictors during therapy 
with peginterferon alfa-2a for HBeAg positive chronic hepatitis B. 
Hepatology. 2008;47:428-434.

18. Mommeja-Marin H, Mondou E, Blum MR, Rousseau F. Serum 
HBV DNA as a marker of efficacy during therapy for chronic HBV 
infection: analysis and review of the literature. Hepatolology. 
2003;37:1309-1319.

19. Lim SG, Marcellin P, Tassopoulos N, Hadziyannis S, Chang TT, 
Tong M, Sievert W, Hu P, Arterburn S, Brosgart CL; International 
Investigator Groups for Studies 437 and 438. Clinical trial: effects 
of adefovir dipivoxil therapy in Asian and Caucasian patients with 
chronic hepatitis B. Aliment Pharmacol Ther. 2007;26:1419-1428.

20. Zeuzem S, Buti M, Gane EJ, Liaw YF, Di Bisceglie AM, Heathcote 
EJ. baseline parameters predict both early virologic response and 
longer term outcomes for telbivudine treated patients with chronic 
hepatitis B. Hepatology. 2007;46(Suppl1):681A.

21. Kau A, Vermehren J, Sarrazin C. Treatment predictors of a sustained 
virologic response in hepatitis B and C. J Hepatol. 2008;49:634-651.


