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Abstract 

This study aimed to evaluate the prevalence of Hepatitis B Virus (HBV) infection, analyze 

HBV mutations, and compare nucleotide sequences in HBsAg-positive patients across 

different districts of southern and northern Punjab, Pakistan. A cohort of over 100 HBsAg-

non clearance (positive) subjects were chosen for this investigation. The findings revealed 

that both genotypes D and A were prevalent across all subgroups of HBV patients, 

including those with various liver diseases. Specifically, genotype D was predominant, 

accounting for 52% of acute cases, 28% of chronic cases, 7% of carrier cases, and 3% of 

cirrhosis/HCC cases. The age distribution with the percentage of HBV infection among the 

selected patients was as follows: the highest percentage was seen in the 21-30 years age 

group (24.4%), followed by the 51-60 years age group (21.1%), the 31-40 years age group 

(16.6%), the 41-50 years age group (14.4%), >61 years age group (11.1%), the 11-20 years 

age group (8.88%), and the 1-10 years age group (3.33%). Quantitative Polymerase Chain 

Reaction (qPCR) results indicated that 83.3% of patient samples tested positive for HBV, 

while 16.7% tested negative compared to the control group. The viral load analysis 

revealed that the majority of positive samples had viral loads ranging from 50,000 to 

100,000 IU/ml (40%), followed by 100,000 to 500,000 IU/ml (29.3%), 10,000 to 50,000 

IU/ml (16%), >500,000 IU/ml (8%), and the lowest proportion (6.66%) fell within the 

range of 1-10,000 IU/ml. Overall, genotype D (subtype D) was predominantly observed 

among the isolated viral agents. All samples were found to align with the NC_003977.2 

reference sequence for the Hepatitis B virus (taxon: 10407), with sequence lengths ranging 

from a minimum of 354 base pairs to a maximum of 418 base pairs. 
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Introduction 

Hepatitis B virus (HBV) infection re1presents a widespread viral infection globally, 

particularly prevalent in regions such as Asia, the Pacific Islands, Africa, Southern Europe, 

and Latin America (Lavanchy & Kane, 2016). Chronic HBV infection prevalence within 

various countries ranges from 2% to 20% among the general population (Hofstraat et al., 

2017). The consequences of persistent HBV infection encompass a broad spectrum of 

clinical presentations, including inactive carrier states, chronic hepatitis, liver cirrhosis, and 

hepatocellular carcinoma (HCC) (Invernizzi et al., 2016). Notably, 15% to 40% of HBV 

carriers face a lifetime risk of developing cirrhosis, liver failure, or HCC (Kao, 2015). 

Worldwide, approximately 3.5 billion individuals have encountered HBV, with 400 million 

among them being chronic carriers (Bati et al., 2017). The virus can induce acute hepatitis 

of varying severity, persisting in 95% of children and 2–10% of adult patients, leading to 

chronic liver ailments, cirrhosis, hepatocellular carcinoma, and occasionally fulminant 

hepatitis (DHQ Hospital Mardan, Khyber Pakhtunkhwa, Pakistan, et al., 2019). 

In Pakistan, 4.5 billion people are infected with chronic Hepatitis B (Butt and Ahmad., 

2018). the incidence of HBV infection is on the rise, potentially attributed to insufficient 
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healthcare facilities, economic disparities, and limited public awareness regarding the 

transmission of major communicable diseases like HBV, Hepatitis C virus, and Human 

Immunodeficiency Virus (Rasheed et al., 2022). HBV infection acquired early in life can 

progress from chronic hepatitis to cirrhosis, culminating in HCC typically after 30 to 50 

years. Males exhibit a higher tendency to remain persistently infected by HBV, whereas 

females are more prone to transient infection and the development of anti-HBs (Iannacone 

& Guidotti, 2022). In males, HBV might not exert a carcinogenic effect directly. Instead, 

its role might involve inducing chronic liver cell damage, accompanied by inflammatory 

host responses and continuous liver regeneration over numerous years. This pathological 

sequence, particularly leading to cirrhosis, could potentially precipitate carcinogenesis 

without direct viral oncogenic activity. Notably, no viral oncogene, insertional 

mutagenesis, or viral activation of oncogenic cellular genes has been conclusively 

demonstrated. The expression of HBV proteins and virion release precede biochemical 

signs of liver disease. Additionally, significant quantities of surface antigen can persist 

within liver cells of apparently healthy carriers. Consequently, HBV is not inherently 

cytopathic. Three mechanisms are implicated in liver cell injury during HBV infections, 

with the primary mechanism being an HLA class I restricted cytotoxic T-cell (CTL) 

response targeted at HBcAg/HBeAg on HBV-infected hepatocytes (Iannacone & Guidotti, 

2022). Despite Pakistan's substantial population size and high fertility rates, with an 

average exceeding four children per woman, comprehensive data regarding hepatitis 

prevalence remain surprisingly scarce. While more is understood about associated risk 

factors, there is a notable lack of information regarding hepatitis prevalence across the 

country's provinces and federally administered areas (Seerat et al., 2020; Samo et al., 2020). 

Material and Methods 

Study design and subjects 

This cross-sectional investigation was directed during 2023–2024 from various hospitals in 

southern and northern districts of Punjab, including General Hospital Lahore, DHQ 

Hospital Sheikhupura, Nishtar Hospital Multan, Allied Hospital Faisalabad, DHQ Hospital 

Rajanpur, and DHQ Teaching Hospital Dera Ghazi Khan. The blood samples were taken 

from outdoor departments of the respective hospitals after clinical investigation from 

professional doctors. Previous clinical records were reported, including liver function tests 

and coagulation profiles.  

The inclusion criteria included: (1) Age ranging from 1 to 60 years, (2) HBV DNA levels 

equal to or exceeding 2000 IU/mL, (3) Alanine Aminotransferase (ALT) levels equivalent 

to or exceeding 1 times the upper limit of the normal range, and (4) Assessment of Chronic 

HBV in accordance with the Pakistan Guidelines for the Treatment and Prevention of CHB 

virus. 

The exclusion criteria comprised: (1) Previously documented allergic reactions or 

contraindications to Interferon-alpha (IFN-α) medications, (2) Complications with 

malignant tumors, (3) Epilepsy/other CNS dysfunctions, (4) Advanced cirrhosis, liver 

cancer, autoimmune diseases, history of mental illness, chronic obstructive pulmonary 

disorders, retinal diseases, thyroid diseases, etc., (5) Co-occurrence with other infectious 

diseases, (6) Pregnancy, preparation for pregnancy, or breastfeeding, (7) Neutrophil count 

prior to IFN-α treatment below 1.5×109/L and/or platelet count under 90×109/L, (8) 

Concurrent application of chemotherapy, traditional ayurvedic medications, or immune 

boosting methods (i.e., glucocorticoids, thymus peptides and pentapeptides and their 

method, etc.) during IFN-α treatment, (9) Incomplete treatment regimen, or (10) Loss to 

follow-up (Geng et al., 2024). 

Blood sampling 

The medical records of the subjects was retrieved and inputted into the electronic data 

capture software utilized in this investigation (Empower EDC, X&Y Solutions Inc., 

Beijing, China). This study recorded the following data: 1) Basic demographic details of 
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the subjects, including name, age, gender, location, and occupation. 2) Drug-related data, 

encompassing classification, dosage, administration method, and frequency of prescription 

for both Interferon-alpha (IFN-α) and Nucleos(t)ide Analogues (NUCs). 3) Lab findings 

prior and following sunjects underwent treatments using IFN-α medications. Parameters 

such as HBsAg (IU/mL), HBeAg (IU/mL), HBV DNA (IU/mL), and Alanine 

Aminotransferase (ALT) levels (U/L) were assessed every three months. The subjects were 

categorized into two cohorts: the HBsAg clearance (negative/control) group and the non-

clearance (positive) group, based on whether HBsAg clearance occurred within 96 weeks 

of IFN-α treatment or not. Blood samples (10ml) were collected in the yellow-capped 

clotted vial, allowing the blood to clot correctly for 10-15 minutes. Following blood 

clotting, the vials underwent centrifugation at 5000 revolutions per minute (rpm) for 10 

minutes, after which the serum was aseptically transferred into separate vials. The sera were 

distributed into 200 µl aliquots and stored at an ultra-low temperature of -70°C. These 

aliquots were used to extract DNA of HBV by semi-automation extraction technique using 

an extraction kit and amplified according to standard qPCR protocols using a Thermo 

Scientific DNA extraction kit (GeneJET).  

Agarose Gel Electrophoresis/Southern Blotting 

DNA extraction was done using a semi-automated method using GeneJET, a Thermo 

Scientific DNA extraction kit. The serum samples were taken into Eppendorf, and lysis 

buffer of an equal amount was added. The tubes were left in a shaking incubator for half an 

hour at 56°C for complete lysis of viral particles. After the incubation period, the mixture 

was pipetted into the spin column filters and subjected to centrifugation. Subsequently, the 

collection tube was replaced, and the spin filters were rinsed thoroughly. A series of 

washing was done with already prepared wash buffers 1 & 2. Each time, centrifugation was 

done after adding wash buffers. After thorough washing with wash buffers, spin filters were 

washed with absolute ethanol and a dry spin at maximum speed. The elution buffer was 

added to the spin filters, and the extracted nucleic acid was separated by centrifugation. The 

extracted nucleic acid was stored at 4°C in a freezer for further use. The purity of extracted 

DNA was initially confirmed using Agarose Gel Electrophoresis or Southern blotting 

followed by Boom et al. (1991). DNA was electrophoresed for 1to 2h through horizontal 

agarose slab gels (5 to 10 V/cm) in  the buffer system described by Aaij and Borst (1972) 

containing1ug of Tris Borate EDTA/ml. DNA fragments were transferred to nitrocellulose 

filters essentially as described by Southern (1975).  Purity of DNA was confirmed by the 

visualization of sharp bands of DNA of 1KB size.   

RT-PCR Amplification  

The extracted DNA was mixed with an already prepared master mix of AmpliTaq Gold 

Master Mix (Catalogue number: 4390939) in a recommended ratio. The YMDDR1 primers 

(forward & reverse) were used. The sequence of Forward YMDDR1 primer included the 

following nucleotide sequence (5’-CCCAACTCCTCCCAGTCCTTAA-3’), while reverse 

primer of YMDDR1 had sequence (5’-CCCAACTCCTCCCAGTCCTTAA-3’). 25µl of 

the mixture (extracted DNA and master mix) was loaded in a thermocycler and started the 

machine. The DNA amplification cycles involved denaturation at 95°C for 5 minutes and 

then for 30 seconds at the same temperature. Annealing was carried out at 45°C for 30 

seconds. The final extension/ elongation, completed at 72°C in 1 minute, followed by 7 

minutes for final elongation at the same temperature. The process involved 25 repeated 

cycles, and the final amplified DNA was held at 4°C until the product was removed from 

the thermocycler and stored at ultra-low temperature, i.e., -20°C.  

Host Genotyping and Phylogenetic tree analysis 

The gel clearing method was used to purify the PCR product, in order to send for 

sequencing. The protocols of FavorPrepTM GEL/ PCR purification kit were followed for 

this purpose. The qPCR product was sent to a marketable facility provider for genotyping 

and sequencing. Following sequencing, BLAST was used to determine how closely our 

isolated strains matched up genetically with strains that had already been identified in the 

NCBI database. Thirty nucleotides’ after carefully inspecting the analysis results for any 
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polymorphisms, overlaps, insertions, or deletions, sequences were chosen for phylogenetic 

analysis. 

Statistical Analysis 

SPSS 22.0 (IBM Corp., Armonk, NY, USA) and Empowerstats (X&Y Solutions, Inc.) was 

used for this study. The Mega 11 bioinformatics tool was used in this study to generate the 

phylogenetic tree of the query sequence by align with homologous sequence by using the 

BLAST tool. In mega 11, edit the selected homologues sequence which was retrieve 

through the blast, six sequence were used for generated the phylogenetic tree in mega 11 

tool. The boost and causal align the cross-match sequences to generate the phylogenetic 

tree. 

Results 

From the samples of 100 patients, 75 blood samples were taken from non–clearance group 

(ELISA positive) and 15 blood samples were taken as clearance group (negative/control) 

for sequencing. All samples were processed and confirmed positive and negative from 

southern blotting and RT-PCR test.  

The age and gender were considered as essential factor in this study. 42% of female and 

58% of males were selected in this study as seen in fig 1. Subjects were divided into six 

different years age groups, i.e., 0-10, 11-20, 21-30, 31-40, 41-50, 51-60, and >61. It was 

observed that most of the subjects were belonging to the age group of 21-30 years of age 

(24.4%), followed by 51-60 years of age group (21.1%), 31-40 years of age group (16.6%), 

41-50 years of age group (14.4%), >61 years of age (11.1%), 11-20 years of age group 

(8.88%) and 0-10 years ranging just (3.33%)(Table 1).  

 
Fig. 1: Gender distribution of subjects 

Table 1: Age groups distribution of subjects 

Age group No. of 

patients 

Percentage 

(%) 

0-10 years 03 3.33 

11-20 years 08 8.88 

21-30 years 22 24.4 

31-40 years 15 16.6 

41-50 years 13 14.4 

51-60 years 19 21.1 

>61 years 10 11.1 

p-value ≤0.001 

Legend: p value (≤0.05) from Levene’s test and Welch ANOVA from SPSS 22.0 software. 

It was seen that from 100 blood samples, 75 (83.3%) samples were non-clearance/positive 

with RT-PCR and 15 (16.7%) were negative. The viral load of each sample given by 

58%

42%
Male

Female
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thermocycler was noted down and a comparative analysis was done. It was observed that 

most of the positive samples had viral load ranging from 50,000-100,000 IU/ml (40%), 

followed by 100,000-50,00,000 IU/ml (29.3%), 10,000-50,000 IU/ml (16%), >50,00,000 

IU/ml (8%) and the least samples (6.66%) belonged to the viral load range 1-10,000 IU/ml 

as seen in table 2. 

Table 2: Viral load of RT-PCR non-clearence (positive) samples 

Viral load (IU/ml) No. of 

samples 

Percentage  

(%) 

1-10,000 5 6.66 

10,000-50,000 12 16 

50,000-100,000 30 40 

100,000-50,00,000 22 29.3 

>50,00,000 6 8 

The PCR non-clearance/positive samples (75 samples) were run on gel to confirm the 

amplification of required DNA fragment as seen in fig 2. After confirming the purity, the 

PCR products were sent for sequencing. The results gave us the genotype (subtype D) of 

hepatitis B isolated from patients as well as the sequenced length of samples (Table 3). It 

was observed that all isolated viral agents had genotype D (subtype D). It was seen that all 

samples were comparative to the NC_003977.2 reference sequence for Hepatitis B virus 

(taxon: 10407)(Fig 3). They sequence length was range from 354 base pairs minimum to 

418 base pairs. 

 

Figure 2: Band visualization under UV after gel electrophoresis (samples U1-U14) 

Table 3: Genotype and sequence length of selective RT-PCR non-clearance (positive) 

samples  

Samples Genotype 

(subtype) 

Sequence 

length (bp) 

U1 D 410 

U2 D 363 

U3 D 410 

U4 D 409 

U5 D 414 

U6 D 408 

U7 D 394 

U8 D 406 

U9 D 410 

U10 D 410 
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Figure 3: Sequencing result (genome region) of selective non-clearance (positive) sample 

Files displayed the results of peaks between 70 and 120 nucleotides in various hues, each 

of which indicated a different pattern. Figure 4 traced the file analysis displayed 255–340 

nucleotide sequence peaks that signify various levels. Every line search starts with a chance 

(+,-,d,r) description that was placed at specific time (like a BLAST), and from and to focal 

point, viewing the relationship on which the chances happened. Collecting type and size 

(in bytes) was going with data in the line before models (shown as- since no flag is set). 

From the start only the Explicit Congestion Notification (ECN) bit was finished by NS, and 

the rest of the bits were not used. The field was the IPv6 stream Id (fid) that a client can set 

to the OTcl content for each channel. While fid field may not be used in a re-enhancement, 

which may use this field for assessment purposes. The fid field was used to display stream 

coverage for the NAM show up in the same way. Two fields were source and goal area in 

focus port types. The field going showed the group course of action number of the system 

layer showed. The NS displayed the group course of action number of the system showed 

and UDP bunch movement number for evaluation purposes despite the way that UDP 

executions do not use schedule number. The last field displays the packs extraordinary ID.   
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Figure 4: Chromatographic representation of query sequence, isolated from the non-

Clearance (positive) sample 

In mega 11, edit the selected homologues sequence which was retrieve through the blast, 

six sequence were used for generated the phylogenetic tree in mega 11 tool. The boost and 

causal align the cross-match sequences to generate the phylogenetic tree. The neighbour-

joining was used to make the evolutionary past. The ideal tree can be seen next. The 

branches are accompanied with the proportion of resembling trees in which the linked taxa 

grouped during the bootstrap test (1000 repetitions). The tree is displayed to scale by using 

branch sizes that correspond to the evolutionary detachments that were used to approximate 

the phylogenetic tree. The reflect changes were calculated using the Highest Composite 

Likelihood method and are expressed as base replacements per spot. There were 58 

sequences in this analysis. Non-coding codon positions 1+2+4 were comprised. For each 

sequence duo, all uncertain places were eliminated (pairwise deletion). The final dataset 

contained 421 locations altogether as seen in fig 5. 
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Figure 5a &b: Phylogenetic tree of query sequence, which showed alignment with 

Hepatitis B virus strains, genotype D strains. 

Discussion 

This investigation directed that the majority of the patients (72.5%) belonged to the 

genotype D. This specific genotype is the most prevalent genotype and has been detected 

worldwide. The highest frequency was seen in a region of Southern Europe, North Africa 

to India, as well as in West and South Africa (Baig et al., 2009; Kostaki et al., 2018). 

According to reports from Abbas et al. (2006), Punjab in Pakistan is one of several areas 

with a high HBV sero-prevalence rate, with genotype D being common (Umer & Iqbal, 

2016). Nevertheless, there is presently no information on Punjab's phylogenetic 

relationship to other nations. 

The fact that Genotype D predominates among patients found to be in contradiction to 

findings available at the while this investigate was in beginning in 2020. According to 

Idrees et al. (2004), Punjab province in Pakistan has four genotypes that were prevalent to 

variable degrees: A, B, C, and D. (Awan et al., 2010). In comparison to other regions in 

Pakistan, they informed genotype A (68%) as the main type in Sindh, genetic constitution 

C utmost prevalent in North West Frontier Province (N.W.F.P.) (69%), although genotypes 

B and C. They also reported genotype D (69%) as the predominant type in Punjab and 



 Khadija Gilani et al. 383 

 

Migration Letters 

genotype A with less dominance in Punjab (38%), whereas genotypes B and C were 

published with more or less even governance in Punjab (32% and 26% respectively). The 

fundamental cause of this disagreement may be attributed to the fact that they did not use 

type precise PCR as their approach. As a result, B and C were thought to be the most 

common genotypes in Asia. This is because the majority of the original study on genotyping 

was done in Japan and China. Eventually, it was discovered that Asia is home to all seven 

HBV genotypes, with genotype D predominating in South East Asia (Chu & Lok, 2002). 

For instance, genotypes D and A are currently the most common in India (Wasitthankasem 

et al., 2015). Similar to this, genotype D has also been assigned to Iranian HBV isolate 

sequences (Khodadad et al., 2020). As a result, the genotype frequency trend in Punjab, 

Pakistan, is in line with findings from South East Asian countries, particularly those that 

border Pakistan, like Iran, Afghanistan, and India, where genotype D predominates. This 

aim of research is not only to emphasized the genetic connections between the neighboring 

nations, but it also gave researchers a chance to examine how the numerous ethnic groups 

that make up this country's population differ in terms of their HBV genotype distribution. 

The majority of the research was done at General Hospital Lahore, DHQ Hospital 

Sheikhupura, Nishtar Hospital Multan, Allied Hospital Faisalabad, DHQ Hospital 

Rajanpur, and DHQ Teaching Hospital Dera Ghazi Khan. 

Along with genotype D (72.5%), which was shown to be the most common, 11.5% of the 

patients had genotype A infection, and 9.3% had both type A and type D infection. In places 

where several genotypes are predominant, the combination of genotypes A and D is 

frequent. These co-circulating genotypes offer a mechanism for individual and population-

wide diversity. According to Assih et al. (2018), recombinants of the genotypes A and D, 

B/C, and C/D have been seen in Africa, Asia, and Tibet (Li et al., 2018). Nevertheless, no 

recombination-related evidence was observed in the samples that were sequenced for the 

current investigation. The samples that contained both A and D were not sequenced because 

of the incredibly low HBV titre. Additionally, there are fewer recombinants between 

genotypes A and D because they are limited to overlapping and non-overlapping regions of 

the P/S open reading frames. 

The evolutionary history was concluded using the neighbour-joining technique. It displays 

the ideal tree. The proportion of duplicate branches where the related taxa clustered in 

bootstrap test is included with each branch (1000 repetitions). The tree is scaled by using 

branch lengths that are equal to the evolution ranges used to calculate the phylogenetic tree. 

Using the Utmost Compound Likelihood scheme, the evolutionary detachments, which are 

voiced in base switches per position, were figured out. In this investigation, there were 58 

different nucleotide sequences. Non-coding codon sites 1+2+4 were involved. For 

respectively sequence pair, all indistinct places were removed (pairwise deletion). The final 

dataset confined 421 sites overall. Evolutionary investigations were carried out using 

MEGA11. 

This study involved the examination of 100 patients who tested positive for HBsAg, and it 

was discovered that genotype D and A were existing in all categories in 52 (58.8%) men 

and 38 (42.2%) women with diverse liver diseases. The prevalence of genotype D was 

found to be the highest among all subgroups of patients with HBV. HBV/D was positive in 

cases of acute (52), chronic (28), carrier (7), and cirrhosis/HCC (3). An individual who 

contracts an acute hepatitis B infection either achieves complete immunological 

elimination of the virus, conferring lifetime immunity, or contracts chronic hepatitis B. This 

results in the immunological tolerant, the immune cleansing phase, and the passive carrier 

phase with or without repetition, which are the three points of HBV infection depending on 

viral-host dealings. Some people who have experienced acute HBV infection may now be 

in the immunological tolerance phase. The carrier stage comes next, during which 

seroconversion of HBeAg to HBeAb takes place. Low HBV levels with normal ALT imply 

very minor or no hepatic damage. The inactive carrier stages could endure for a lifetime or 

possibly for many years. Patients in this stage of the disease may experience impulsive or 
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immunosuppression-induced recurrence of long-term hepatitis, characterized by raised up 

ALT, high level of DNA, restrained to serious liver histological action, and with or without 

HBeAg sero deterioration. Patients may also experience voluntary resolution of hepatitis B 

and development of HBsAb. 

In this research it was observed both gender ratio was approximately 58.8% to 42.2%. It 

was observed that utmost of the affected role were belonging to the age group of 21-30 

years of age (24.4%), followed by 51-60 years of age group (21.1%), 31-40 years of age 

group (16.6%), 41-50 years of age group (14.4%), >61 years of age (11.1%), 11-20 years 

of age group (8.88%) and 0-10 years ranging just (3.33%). (Table 1) Majority of patients 

were observed belonging to the male gender 58%. Except for autoimmune liver diseases 

like primary biliary cirrhosis and chronic autoimmune hepatitis, clinical research and expiry 

rates backing the notion that the rate of progression of HBV infections seems to be faster 

in men than in women. Additionally, cirrhosis is a medical condition that mainly affects 

men and women after menopause. Understanding the molecular processes that underlie the 

gender-related variations in chronic HBV infection may help develop more potent 

treatment options for both gender patients with liver disease. It is unclear if males and 

females are more or less susceptible to viral DNA integrating into their hepatocytes and 

causing tumour formation. In this study, from 90 patient samples, 75 (83.3%) samples were 

positive with PCR and 15 (16.7%) were negative (Fig. 1). The viral load of each sample 

given by thermocycler was noted down and a comparative analysis was done. It was 

observed that most of the positive samples had viral load ranging from 50,000-100,000 

IU/ml (40%), followed by 100,000-50,00,000 IU/ml (29.3%), 10,000-50,000 IU/ml (16%), 

>50,00,000 IU/ml (8%) and the least samples (6.66%) belonged to the viral load range 1-

10,000 IU/ml. It was observed in this study that almost isolated viral agents had genotype 

D (subtype D) and all samples were relative to the NC_003977.2 reference sequence for 

Hepatitis B virus (taxon: 10407). They sequence length was range from 354 base pairs 

minimum to 418 base pairs. 

Conclusion 

This investigation concluded that HBV genotype D were predominately found in the HBV-

infected patients with relatively little genotypic heterogeneity of Southern and Northern 

Districts of Punjab in Pakistan. In addition to genotype D, the Southern and Northern 

Districts of Punjab also have genotype A alone and with the combination of genotypes D 

were detected in all categories of HBV-infected patients. This study evidences indicated 

that HBV genotypes can be used to predict the likelihood of developing cirrhosis, HCC, or 

fulminant liver diseases/acute liver failure (ALF), which may have an impact on treatment 

choices for these conditions in Southern and Northern Districts of Punjab. The association 

between genotype A and severe liver disease was also shown to be stronger, though. Mixed 

genotype (A/D) did not seem to have any effect on the clinical result. 
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