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ABSTRACT 

Background Hepatitis B virus (HBV) is the major etiological agent causing acute and chronic liver disease worldwide 
with significant morbidity and mortality. The high genetic variability of HBV is reflected by eight genotypes (A to H), 
each with a particular geographical prevalence. The global pattern of HBV genotypes is associated with the distribution 
of human population among the different continents and reflects the patterns of human migrations. Objectives This 
study was conducted with following objectives: 1) To study the prevalence of HBV genotype in Pakistani population; 2) 
To assess that the RFLP system is simple, rapid and standardized way of identifying HBV genotype. Study Design & 
Method In cross-sectional study design a total of 255 HBV ELISA positive samples were studied in order to identify the 
most prevalent genotypes in Pakistan. These HBV related patients visited various hospitals in Pakistan at Faisalabad, 
Lahore and Islamabad. Among these samples, 214 were PCR positive and rest 41 were PCR negative for HBV. S-gene 
of HBV PCR positive samples was amplified by regular (first round) and nested PCR (second round). Second-round 
PCR products were digested by Restriction Fragment Length Polymorphism (RFLP). This was carried out using five 
restriction enzymes (HphI, NciI, AlwI, EarI and NlaIV) that identified the genotype-specific sequences. Results & Con-
clusion Among (214) PCR positive samples only genotype C and D were identified in local population with 21 cases 
(9.81%) of genotype C and 195 (91.1%) of genotype D. Hence, the algorithm adopted in this study can be used to iden-
tify various HBV genotypes. 
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1. Introduction 

Hepatitis B is a worldwide public health problem and 
about 500 million persons suffer from this chronic viral 
infection with more than 400 million chronic carriers, 
constituting 5% of the world’s population [1]. According 
to a worldwide survey more people die in one day from 
this chronic illness than from AIDS in a year [2] and 
each year one million person’s die of HBV related viral 
diseases [3].  

The global prevalence of chronic HBV infection varies 
from high (≥8% in Africa, Asia and Western Pacific) to 
intermediate (2% - 7% in Southern and Eastern Europe) 
and low (<2% in Western Europe, North America and 
Australia) [4,5]. An estimated 8% population of South 
Asia is its carrier [6-8]. However, in Pakistan, HBsAg 

carrier’s ranges from 4% - 10% and among them 23% 
are immune to HBV, while 34% show evidence of expo-
sure, 3.5% children and 13% cases at haemodialysis units 
are HBsAg positive, respectfully [9]. 

With the emergence of resistant viral mutants there is a 
need for developing of new improved molecular assays 
for diagnosis, treatment and therapy. These techniques 
have already gained much importance to identify variants 
with diverge pathological and clinical lesions. In this 
scenario, genotyping systems using RFLP analysis of 
S-gene PCR product or pre-S sequence has previously 
been reported [10].  

In this study, S gene was selected, keeping in view, the 
sequence of S-gene, which is more conserved rather 
pre-S region, as the former overlaps the active site in the 
P gene, which is encoded in a different frame [11].  

*Corresponding author. HBV genome is a partially double-stranded circular 

Copyright © 2012 SciRes.                                                                               OJMM 



N. BADAR  ET  AL. 17

DNA molecule, approximately 3200 bp, which encodes 

four overlapping open reading frames. Its characteriza-
tion is based on the analysis of S-gene [12], classified 
genetically into seven genotypes from A to G [13] on the 
basis of inter-genotypic divergence score of more than 
8% in the complete nucleotide sequence [12,14-17] and 
4.1% intergenotypic divergence when compared with S 
gene sequences [15,17]. HBV consists of four major se-
rotypes adw, adr, ayw and ayr [12]. These serotypes are 
predominant in different regions of the world [17] and 
the major subtype reported in Pakistan is ayw2 [9].  

It is postulated from the geographical distribution of 
HBV genotypes that it is originated from America and 
spread into the old world over the last 400 years after 
contact from European colonization [18] and theses geno-
types would have originated from a common ancestor 
approximately 2300 - 3100 years ago [19]. 

Genotype A, although pandemic, is most prevalent in 
North-West Europe, Urban areas of South Africa [20] 
and North America [17]; Genotype B belongs to indige-
nous population of South-East Asia [14,21], mostly in 
Indonesia, China and Vietnam [16]; Genotype C is com-
mon in China, Japan, Korea and Vietnam [15]; Genotype 
D is also pandemic but is still found mostly in Mediter-
ranean and Middle East region [12]; Genotype E is typi-
cal for Africa; Genotype F is present in Polynesia and 
American natives [22], while a new Genotype G is re-
ported from Atlanta, USA and Lyon, France [17]. No 
studies were conducted to observe prevalent HBV geno-
types in South-East Asia especially in Pakistan, Bangla-
desh and Sri Lanka.  

HBV genotyping may evolve as a research tool into an 
essential clinical diagnostic test, very much as HCV 
genotyping. Only hurdle in the introduction of HBV 
genotyping to clinical practice is the lack of a simple, 
rapid and accurate test [23]. Currently, HBV genotypes 
can be determined by several methods, including direct 
sequencing [17], restriction fragment length polymor-
phism analysis [24,11], line-probe assay [25], PCR using 
type-specific primers [26], colorimetric point mutation 
assay [27], ligase chain reaction assay [28], and ezyme- 
linked immunosorbent assay for genotype-specific epitopes 
[29]. Direct sequencing is the most accurate method and 
permits detection the common as well as uncommon 
mutations, but is the most expensive and tedious [11]. 
Developments of rapid, simple and standardized assays 
which can detect all known genotypes can not only ac-
celerate research process but can be used clinically. 

The well-known variations in HBV genotype in dif-
ferent geographic regions of the world prompted us to 
investigate the frequency of its genotypes in local popu-
lation of this country. The aim of this study was to estab-
lish a simple and accurate HBV genotyping system using 
RFLP of the small S gene region, which could identify its 

genotypes from A to F. 

2. Material and Methods 

2.1. Patient’s Selection and Collection of Samples  

A total of 255 clinically diagnosed and ELISA confirmed 
Hepatitis B patients attending or consecutively admitted 
to either medical or surgical wards at Faisalabad (Allied 
Hospital and Chiniot Blood Bank), Islamabad (Pakistan 
Institute for Medical Sciences and Poly Clinic Hospital) 
and Lahore (Mayo Hospital) were included in this study. 
Heparinized blood was collected from all these patients 
and plasma was separated and stored at −20˚C.  

2.2. Epidemiological Data of Hepatitis B  

Demographic parameters (age, sex, family history of 
hepatitis B, clinical symptoms, duration of disease); pa- 
thological parameters (Alanine amino transferase (ALT) 
level; associated risk factors for HBV transmission and 
sero-positivity against its surface antigen) were recorded 
either by direct interview from the patients or form the 
hospital record on a pre-designed questionnaire for epi-
demiological studies of hepatitis B.  

2.3. Laboratory Testing 

ALT of each patient was estimated using routine auto-
mated technique, while serum HBsAg was assayed by kit 
(Ausrria-II and Imx HBe 2.0; Abbott Automated Ana-
lyzer). These tests were performed at various pathology 
laboratories of the respective hospitals at Faisalabad, 
Islamabad and Lahore.  

2.4. DNA Extraction  

HBV DNA was extracted from plasma using Phenol- 
Chloroform following Kao et al. [13]. 

2.5. Primers  

Two sets of primers (diagnostic and hepatitis B surface 
antigen) were used [11,13] based on the most conserved 
regions derived from the known sequences primers were 
synthesized from Gibco, BRL & Fermentas (USA). 
Primers used for amplification of target sequences of 
HBV are shown in Table 1. 

The diagnostic primers were used to detect the circu-
lating HBV in the patients for initial conformation; 
where as HBsAg primers were used to amplify the part 
of hepatitis B surface antigen genome. The later ampli-
fied DNA product was used for HBV genotyping.  

2.6. Hepatitis B Virus Amplification 

HBV DNA was amplified using diagnostic primers by 
PCR, DNA extracted from all plasma was added to the 
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following amplification mixture: 5 µl of 10X PCR buffer, 
3 µl of 2.5 mM deoxyribonucleotide triphosphate, 0.2 µl 
of Taq DNA polymerase (5 units), 1 µl of 50 pM sense 
(HBV 409) and antisense primers (HBV 703) in a 50 µl 
reaction volume. The amplification profile was 5 min at 
94˚C, followed by 35 cycles at 94˚C for 30 sec (denatu-
ration), 30 sec at 55˚C (annealing) and 30 sec at 72˚C 
(extension). An amount of 2 µl first round PCR product 
was added to second round PCR mixture having same 
composition except a different set of inner sense (HBV 
485) and antisense primers (HBV686). Second round 
PCR products (10 µl) were electrophoresed on 1.5% aga-
rose gel in 1X TBE buffer [5X stock TBE: 54.0 g Trizma 
base, 270 g Boric acid, 20 ml EDTA (0.5 M, pH 8.0)] 
[30], stained with ethidium bromide (Et.Br. solution 0.5 
µg/ml). The samples were visualized under ultraviolet 
illuminator at a wavelength of 254 nm using Eagle Eye 
Gel documentation system (Stratagene, USA). A known 
negative and positive serum control was also included in 
each run to ensure specificity.  

2.7. HBV Genotyping by RFLP Analysis  

A genotyping system was designed in which RFLP using 
DNA primers targeting conserved part of HBV surface 
antigen gene were synthesized from nucleotide 58 to 732 
bp (5’ to 3’). After identifying the genotype-specific re-
striction enzyme sequences, viral DNA extracted from 
the 214 positive sera using diagnostic PCR external sense, 
(HBMF1) and antisense primers, (HBMR1) and a second 
round (inner sense, (HBMF2) and antisense primers, 
(HBV 703). The amplification profile used in diagnostic 
PCR was 5 min at 95˚C, followed by 30 cycles at 94˚C 
for 45 sec (de-naturation), 45 sec at 60˚C (annealing) and  

45 sec at 72˚C (extension) with a final extension at 72˚C 
for 5 minutes followed by nested PCR with same profile 
except with an annealing temperature of 45 sec at 61˚C. 
Positive and negative controls were also included in PCR 
analysis.  

HBV genotypes were identified using PCR-RFLP of 
nested PCR (2nd Round) product. The positive nested 
PCR amplicons were restricted independently using five 
restriction enzymes (AlwI, EarI, HphI, NciI and NlaIV; 
New England BioLabs). Restriction digestions were car-
ried out using 7 µl of the nested PCR product with 5 - 10 
units of the restriction enzymes (New England BioLabs) 
following adjustment with 10X enzyme buffer at 37˚C 
for 3 - 4 hour in 20 l reaction volume. The enzyme di-
gested PCR products were electrophoresed on 2% aga-
rose gel and stained for examination of RFLP pattern 
under ultraviolet illuminator.  

2.8. Statistical Analysis 

The electronic database organized in the Statistical 
Package for Social Sciences (SPSS) for windows (ver-
sion 15.0). The results were expressed as means ± SD or 
as percentages. Mean ± S.D was calculated for age, di- 
sease duration and ALT levels. Frequencies and per-
centages were calculated for gender and HBsAg. The 
Pearson’s chi-square test was applied to check the asso-
ciation of genotypes between gender and HBsAg. Inde-
pendent sample t-test was used to check association of 
age, disease duration and ALT with genotypes. In order 
to identify age, gender, ALT levels and HBsAg associ-
ated to genotypes, simple logistic regression (Enter 
method) calculated at P < 0.05 with 95% confidence 
levels. The prediction model was validated by Receiver 

 
Table 1. Primers used for amplification of target sequences of HBV. 

Amplicon Sequence (5’ - 3’) Sense/Antisensea Position ntb 
Amplicon 
Size (bp) 

References 

S 5’ 283 to 305 3’ Diagnostic Set 1 (Regular) 
Forward primer 
Reverse primer 

HBV 409 (Surface antigen) 
5’CAT CCT GCT GCT ATG CCT CAT CT 3’ 

HBV 703 
5’CGA ACC ACT GAA CAA ATG GCA CT 3’ AS 5’ 556 to 578 3’ 

296 bp 

S 5’ 332 to 354 3’ Set 2 (Nested) 
Forward primer 
Reverse primer 

HBV 485 (Surface antigen) 
5’GGT ATG TTG CCC GTT TGT CCT CT 3’ 

HBV 686 
5’GGC ACT AGT AAA CTG AGC CA 3’ AS 5’ 542 to 561 3’ 

230 bp 

[13] 

S 5’ 58-77 3’ HBsAg Set 1 (Regular) 
Forward primer 
Reverse primer 

HBMF1 (Surface antigen) 
5’CCT GCT GGT GGC TCC AGT TC 3’ 

HBMR1 
5’TTC GGT TTG TCA CCC CCT TTC G3’ 

AS 5’ 732-711 3’ 
675 bp 

S 5’ 248-273 3’ Set 2 (Nested) 
Forward primer 
Reverse primer 

HBMF2 (Surface antigen) 
5’GTC TAG ACT CGT GGT GGA CTT CTC TC3’

HBV703 
5’CGA ACC ACT GAA CAA ATG GCA CT 3’ AS 5’ 707 to 684 3’ 

459 bp 

[11] 

aS   , sense; AS, antisense; b The nucleotide position is based on the hepatitis B virus adr subtype. 
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Operating Characteristic Curve (ROC). HBMF1

3. Results 

3.1. RFLP Patterns/Genotype Distribution 

The sequence of prevalent HBV strain (ayw2) in Pakistan 
was inspected to ascertain the restriction sites that can be 
identified corresponding to genotype-specific sequences. 
Five restriction enzymes, HphI, NciI, AlwI, EarI and 
NlaIV, were identified suitable for yielding restriction 
patterns that could identify six HBV genotypes-specific 
RFLP from the S gene region (Figure 1). Genotype B 
could be distinguished by the fact that S gene fragment 
remained uncut by EarI, while no AlwI site was present 
in S gene sequences for genotype C and this restriction 
pattern was observed in 21 samples. Genotype E had a 
restriction site for NciI at nucleotide position 353, cutting 
the S gene into two fragments of 353 and 106 bp in 
length. Enzyme HphI has restriction site nucleotide posi-
tion 412, which is the site for genotype F. All genotype D 
sequences could be distinguished by the fact that S gene 
had a unique NlaIV site at nucleotide position 186, which 
gave two characteristic bands of 186 and 273 bp in length. 
A NlaIV site at nucleotide position 186 and 273 bp was 
observed in 193 samples. Moreover, PCR products of 
genotype A could be digested at nucleotide position 220 
by specific restriction enzyme NlaIV, no band was ob-
served at position 299 (Figure 1). This revealed geno-
typing based on PCR-RFLP using an amplicon of HBV 
S-gene positive isolates showing predominant genotype 
C and D with 9.8% and 90.2%, respectively. No other 
genotypes were observed in this study. 

3.2. Comparison of Demographic and Clinical  
Characteristics among HBV Genotypes 

A total of 255 hepatitis B, ELISA positive samples were 
analyzed by PCR for the detection of HBV surface anti-
gen. Out of theses samples 214 (84%) were positive by 
PCR. The percent prevalence of the genotypes C and D 
was 10% (21) and 90% (193) as determined by PCR- 
RFLP, respectively.  

The genotype C was observed in 12 (57%) males and 
9 (43%) females with age in years 47.6 ± 11, while 
genotype D was found in 151 (78%) males and 42 (22%) 
females with age in years 34.5 ± 12.3. Univariate logistic 
analysis of genotypes showed no significant relationship 
with age (P > 0.05, OR = 0.998) and gender (P > 0.05, 
OR = 2.413) presented in Table 2. 

The duration of disease in months between genotype C 
and D was no significant and it was 8.8 ± 2.2 for geno-
type C and 10.6 ± 12 for genotype D. The frequency dis-
tribution of HBsAg positive cases of genotype C and D 
was 21 (100%) and 184 (95%), respectively and no sig- 

HBMR1

HBMF2

HBV703 

Surface Antigen Gene 

Regular PCR 

30 Cycles 

30 Cycles 
Nested PCR 

First Step 

Genotype CCleavage with Alw1 = 459bp 

Cleavage with Ear1 = 459bp 
Genotype B 

Cleavage with Hph1 and Nci1 = 353bp Genotype E 

459 or 412bp 

Second Step 

Third Step 

Final Step 

Genotype F 

Genotype A Cleavage with NlaIV = 219 or 220bp 

186bp Genotype D
 

Figure 1. Strategy of the HBV genotyping by RFLP. 
 
nificant difference was observed in frequency distribu-
tion of these genotypes (Table 2). 

A significant difference was observed between mo-
lecular features of the cases depending on the genotype C 
and D (P < 0.001). The frequency distribution of positive 
cases during first round PCR of genotype C and D were 
21 (100%) and 63 (32.6%), respectively, while only 130 
(63.3%) cases of genotype D were found positive in sec-
ond round PCR (Table 2).  

3.3. Genotypes and Serum ALT  

Levels of ALT (U/L) varied from 16 to 430 and 370 - 
490 for genotype C and D respectively, ALT values were 
11 and 3.7 times higher, when compared with normal 
values (452 U/L; 152 U/L). Significant difference was 
observed in frequency distribution of these genotypes 
and the value of by using student t-test (p = 0.007) pre-
sented by Table 2. 

The univariate logistic analysis revealed genotype D 
has an independent association with high level of ALT (P 
= 0.001, Exp (B) = 1.022) shown in Table 3. 

The area under the Receiver Operating Characteristic 
Curve (ROC) resulting from this predicting variable Se-
rum ALT (U/L) (genotype C and D) was 0.95 (95% Con-
fidence interval of ROC: 0.919 - 0.983) as shown in Fig-
ure 2.    
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Table 2. Baseline characteristics of patients infected by HBV genotype C or D. 

Patients Infected with HBV 
Parameters 

Genotype C (n = 21) Genotype D (n = 193) 
P-value 

Age (yr) 
Range 

47.6 ± 11 
34 - 62 

34.5 ± 12.3 
8 - 65 

NS 

Serum ALT (U/L) 
Range 

452 ± 47.6 
370 - 490 

152.1 ± 12.3 
16 - 430 

0.007* 

Disease duration 8.8 ± 2.2 10.6 ± 12 NS 

Gender (n, %) 

Male 12 (57) 151 (78) 

Female 9 (43) 42 (22) 

Male: female ratio 4:3 5:1 

NS 

HBsAg (n, %) 

Positive 21 (100) 184 (95) 

Negative - 9 (5) 
NS 0.604 

PCR Positive (n, %) 

First-round 21 (100) 63 (32.6) 

Second-round - 130 (63.3) 
0.001 

NS: Not significant; ALT: Alanine aminotransferase. 

 
Table 3. Logistic regression analyses of HBV genotypes according to Age, Gender, Serum ALT (U/L), HBsAg and PCR. 

95% CI 
Parameters β-Coefficient 

Lower Upper 
Odds Ratio P-value 

Age −0.002 0.964 1.033 0.998 0.891 

Gender (referent: female) 0.881 0.850 6.851 2.413 0.098 

Serum ALT (U/L) 0.022 1.013 1.032 1.022 0.001 

HBsAg (referent: negative) −0.032 0.001 0.003 0.002 0.765 

 
3.4. Age Group Specific Prevalence of HBV  

Genotypes 

The prevalence of HBV infection 59 (27.5%) for PCR 
positive patients was more common in age group 40 - 49 
years as shown in Figure 3. This infection was more 
common in 39 (31%) males as compared to 20 females 
(23%). Prevalence of HBV was highest in females 27 
(30.68%) aged 30 - 39 years as compared to 28 males 
(22%) of same age group presented in Table 4. The 
highest percentage of genotype C and D were 7 (33.3%) 
and 52 (26.94%), respectively in age group 40 - 49 years. 
Genotype C was not observed in age group 1 - 9, while 
genotype D was 5 (2.59%) in this age group. 

The highest number of HBV 17 patients (32.69%) by 
regular PCR was in age group 40 - 49 years and 47 pa- 
tients (29.01%) by nested PCR in age group 30 - 39.  

Interestingly the patients with increased ALT (higher 
than 200 U/L) were positive for HBV DNA in first round 
PCR, whereas patients with ALT ≤ 200 U/l were positive 
in second round PCR. A significant difference (p = 0.04) 

was observed when chi-square test was applied. 

4. Discussions 

Hepatitis B virus is a global health problem; nearly to 
billion people have been found with this menace. In ad-
dition to its serological classification, HBV isolates are 
characterized into nine subtypes according to the anti-
genic determinants of their HBsAg [31,32], a genetic 
classification based on the comparison of complete ge-
nomes has recently defined seven genotypes (A to G). 

In this regard, a simple genotyping system depending 
on RFLP of surface gene of HBV, which could identify 
all known genotypes in local population, was developed, 
which is less complicated as compared to direct se-
quencing and sequence analysis, additionally it is more 
economical and less time consuming. In future, this sim-
ple and exact genotyping system can help to evaluate the 
etiological or clinical relevance of HBV genotypes and to 
predict the progression of liver disease or to investigate 
routes of infection [11]. 
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Table 4. Demographic and clinical data of hepatitis B virus with genotypes D and C infection by different age groups (n = 
214). 

HBV Exacerbation Age Groups 
Parameters 

1 - 9 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69 

No. of patients (n, %) 5 10 30 55 59 35 20 

Gender (n, %) 

Male 3 7 14 28 39 23 12 

Female 2 3 17 27 20 11 8 

HBV genotypes (n, %) 

Genotype D 5 9 26 50 52 32 19 

Genotype C 0 1 4 5 7 3 1 

PCR positivity (n, %) 

First-round 1 1 10 8 17 11 4 

Second-round 4 9 20 47 42 24 16 

Serum ALT Mean ± SD 250 164 ± 5.6 123 ± 93.1 147 ± 145 235 ± 174 271 ± 185 263 ± 92.9 

 

 

Figure 2. Diagonal segments are produced by ties. 
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Figure 3. Prevalance of HBV genotypes by age groups. 
 
It was observed that male plays an important role in 

the acquisition of infection. The prevalence HBV was 

higher in males (69%) as compared to females (41%). It 
was significantly higher in age higher than 30 years. 
Most affected patients were men aging 40 years or older 
and the possible explanation for this may be their more 
exposure to the risk factors [33]. It was observed that 
early aged patients, who were positive for HBV DNA, 
showed comparatively low levels of the ALT. Early life 
is immune tolerance to HBV with normal serum ALT 
levels, despite HBV DNA levels [33]. 

Patients with HBsAg+ and elevated ALT (higher than 
200 U/L) were found positive for HBV DNA in first 
round PCR but a second round PCR was required for 
patients with ALT levels <200 U/l. Similar results were 
also reported [34]. It is assumed, the patients positive in 
the first round PCR have high viral load. 

Researchers are just only starting to look at HBV 
genotyping as a clinical management tool [35]. There is 
increasing evidence that the clinical picture, response to 
treatment and long-term prognosis may differ among 
individuals depending on genotype. Usually, HBV geno-
typing is based upon sequence variability of S-gene 
[11,12,15,17].  

A RFLP pattern was studied at HBV S-region se-
quence of Pakistani isolates. This sequence is more con-
served than pre-S region, because it overlaps the reverse 
transcriptase active site in the P gene, which is encoded 
in a different frame [11]. Genotype D (90.2%) is the ma-
jor and C (9.8%) is minor genotype in Pakistan, while 
genotype A, B, E and F were not found. However, it is 
possible that some minor HBV genotypes may be present 
in a local population besides major genotypes, as few 
genotypes are pandemic including genotype A and even 
some mosaics as well as novel or distinct groups also 
exists [10,12]. The current study revealed that RFLP is 

Copyright © 2012 SciRes.                                                                               OJMM 



N. BADAR  ET  AL. 22 

relatively a simple but accurate method that can widely 
be used for HBV clinical and etiological research. 

Genotype distribution pattern among patients with 
different ages was also observed and the prevalence of 
genotype C was more in age group > 35 years but geno-
type D was widely distributed among all age groups and 
similar observations were reported [37]. Some pathologi-
cal differences may also exist among different genotypes.  

Regarding clinical and biochemical implications in pa-
tients the significant differences (P = 0.04) were observed 
in genotype C and D relating to ALT level. Patients with 
genotype C had elevated ALT level as compared to geno-
type D (452 vs 152.1 U/L), suggesting that genotype C is 
associated with the severity of liver diseases and it plays 
an important role in the development of such diseases 
when compared to genotype D [38]. Severe liver damage 
(ALT) has been reported [26] with genotype C and the 
patients have higher serum viral DNA level (>200 Pg/ml) 
and much higher serum ALT level as compared to pa-
tients with genotype D, showing more inflammation and 
fibrosis reflective of sever liver disease.  

Moreover, patients with C genotype were diagnosed in 
first round PCR as compared to genotype D. It suggests 
that genotype C yield a higher HBV DNA level than 
genotype D and same was observed [16,39].  

Among all the PCR positive samples (n = 214) 96% 
were also found positive for HBsAg. All the PCR posi-
tive genotype C samples were also found positive for 
HBsAg. In case of genotype D 95% samples were posi-
tive for HBsAg, while rest 5% was HBsAg negative. In 
Pakistan HBsAg carrier rate varies from 4% - 10%, 23% 
subjects were immune to HBV and 34% showed evi-
dence of exposure. Among children 3.5% were HBsAg 
positive [9].  

Genotype determination helps in managing HBV in-
fections with better diagnosis and adaptation of strategies 
in diagnostics. Recently it is reported that PCR can iden-
tify genotypes at an early stage of infection [26]. 
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	Demographic parameters (age, sex, family history of hepatitis B, clinical symptoms, duration of disease); pa- thological parameters (Alanine amino transferase (ALT) level; associated risk factors for HBV transmission and sero-positivity against its surface antigen) were recorded either by direct interview from the patients or form the hospital record on a pre-designed questionnaire for epidemiological studies of hepatitis B. 

