
INTRODUCTION:
 Hepatitis B virus (HBV) remains a formidable 
global public health challenge, characterized by 
significant virological complexity and a wide spectrum 
of clinical manifestations. As a member of the 
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ABSTRACT:
Background: Chronic Hepatitis B (CHB) remains a significant public health challenge, characterized by 
regional variations in prevalence and healthcare access. Understanding the symptomatic burden and 
clinical staging is essential for effective disease management.
Objective: To evaluate the clinical, demographic, and biochemical analysis of CHB patients in Central 
India.
Materials & Methods: A cross-sectional observational study  conducted between January 2024 and June 
2025 at two centers in Madhya Pradesh (Bhopal and Sagar). Data from 120 HBsAg-positive were 
analyzed. Clinical history, high-risk behaviors, biochemical Liver Function Tests (LFT), and Liver 
Stiffness Measurement (LSM) via Transient Elastography (FibroScan)  recorded.
Results: Study population was predominantly male (65%), with a mean age of 42.83±15.13 years. 
Residents were distributed  urban (43.3%), rural (35.8%), and peri-urban (20.8%) areas. The most 
common symptom was fatigue (45.8%),  jaundice (33.3%) and abdominal pain (30%). Regarding high-
risk behaviours, 25.8% reported history of unprotected sex and 16.7%  previous blood transfusions. 
Biochemical analysis showed mean ALT and AST levels of 46.74±15.64 U/L and 40.07±12.09 U/L, 
respectively. FibroScan results revealed a mean LSM of 7.56±2.82 kPa, with 15.8% of participants 
exhibiting signs of advanced disease (ascites) and 31.7% having splenomegaly. Only 24.2% of the cohort 
were receiving antiviral therapy.
Conclusion: The findings highlight a significant symptomatic burden, and a predominance of patients in 
the immune-tolerant or immune-active phases (F1–F2 fibrosis). The study reveals a critical gap in 
vaccination and antiviral treatment uptake. Integrating non-invasive tools like FibroScan into regional 
primary care is vital for early identification  and achieving the goal of HBV elimination by 2030.

KEY WORDS:  Chronic Hepatitis B, FibroScan, Central India, Liver Stiffness, Symptomatic 
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Hepadnaviridae family, HBV features a unique 
partially double-stranded DNA genome and a 
replication strategy involving reverse transcription, 
which contributes to its long-term persistence within 

[1]the human host.  In India, the epidemiology of HBV is 

https://doi.org/10.5281/zenodo.20839573 



marked by substantial spatial heterogeneity, where 
regional socio-economic determinants and disparities 
in healthcare access play a critical role in localized 

[2]
disease prevalence.
 The natural history of chronic hepatitis B 
(CHB) has evolved from a static conceptualization into 
a dynamic understanding of distinct immune phases, 
ranging from immune tolerance to active clearance and 

[3]
potential reactivation.  Clinical management often 
prioritizes biochemical markers and viral load; 
however,  patients frequently endure a high 
symptomatic burden. Fatigue, in particular, is a 
hallmark of CHB and is considered multifactorial, 
stemming from chronic systemic inflammation, 
cytokine shifts, and the profound psychosocial stress 
associated with managing a chronic, stigmatized 

[4]
illness.
 In regions like Bundelkhand, identifying the 
interplay between clinical symptoms and objective 
disease staging is vital for improving patient outcomes. 
Objective staging through non-invasive tools, such as 
Transient Elastography (FibroScan), has become 
essential in modern hepatology to assess liver stiffness 
and fibrosis without the need for invasive biopsies. 
Despite the availability of preventive measures, 
significant gaps remain in vaccination coverage and 
antiviral treatment uptake globally, particularly among 

[5,6]marginalized or rural populations.  This study seeks 
to evaluate the clinical and demographic profile of 
patients within a regional setting to better understand 
the local burden of disease and identify factors that 
influence clinical management.

MATERIALS & METHODS: 
 The study employed a cross-sectional, 
observational design to evaluate the clinical, 
biochemical, and virological profile of patients with 
Chronic Hepatitis B (CHB). The research was 
conducted over a period of 18 months, from January 
2024 to June 2025, at Peoples Dental Academy, Bhopal 
and MDRU, Bundelkhand Government Medical 
College, Sagar. The ethical clearance was obtained 
from ethical committee. A total of 120 participants 
diagnosed with chronic HBV infection were enrolled. 
The participants ranged in age from 18 to 69 years. The 
inclusion criteria was individuals aged 18 years and 
above, confirmed chronic hepatitis B infection, defined 
by persistent HBsAg positivity for more than six 
months as per WHO guidelines and who gave the 

[5]
consent.  The exclusion criteria was patients co-
infected with hepatitis C virus (HCV) or human 
immunodeficiency virus (HIV), patients unwilling to 
provide samples or those with incomplete clinical

records.
 The demographic data, including age, gender, 
and residential status (urban, rural, or peri-urban), were 
recorded using a standardized questionnaire (Figure 
1). Socio-economic status was classified using 

[2]
standardized regional indices.  A detailed clinical 
history was taken to identify symptoms (e.g., jaundice, 
fatigue, abdominal pain) and markers of advanced 
disease such as ascites.
 The high-risk behaviours were assessed 
through structured interviews, specifically focusing on 
intravenous (IV) drug use,history of unprotected sexual 
contact,previous blood transfusions, vaccination 
status. The Liver Function Tests (LFT) was done using 
venous blood samples (5 mL), collected under aseptic 
c o n d i t i o n s .  T h e  s e r u m  l e v e l s  o f  A l a n i n e 
Aminotransferase (ALT), Aspartate Aminotransferase 
(AST), Total and Direct Bilirubin, Albumin, and 
Prothrombin Time (PT/INR) were measured using an 

[7]
automated biochemistry analyzer.  Ultrasound 
imaging was performed to detect signs of portal 
hypertension, including splenomegaly and the 
presence of focal liver lesions. The Liver Stiffness 
Measurement (LSM): Non-invasive assessment of 
liver fibrosis was performed using FibroScan 
(Transient Elastography). Patients were positioned 
supine with the right arm in maximum abduction. A 
minimum of 10 valid measurements were taken per 
patient, with results expressed in kilopascals (kPa). The 
mean LSM was used to stage fibrosis, where higher 
values (>12.5 kPa) indicated a high probability of 

[1,8]
cirrhosis.

STATISTICAL ANALYSIS:
 Data were organized in Microsoft Excel and 
analyzed using standard statistical software. 
Continuous variables (e.g., age, LFT values, LSM) 
were expressed as Mean ± Standard Deviation (SD). 
Categorical variables (e.g., symptoms, high-risk 
behaviors) were expressed as frequencies and 
percentages.

RESULTS :
  The participants ranged in age from 18 to 69 
years, with a mean age of 42.83 ± 15.13 years. Out of 
the total 120 subjects, 78 were male and 42 were 
female, 43.3% were from urban areas, 35.8% from rural 
areas, and 20.8% from peri-urban regions. Out of 120, 
40 reported jaundice, fatigue was present in 55 
individuals, abdominal pain was reported by 36 
participants, Ascites, a sign of advanced liver disease, 
was observed in 19 participants. 
 Table 1 summarizes the high-risk behaviours 
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Section A: Participant Identification
1. Patient ID: __________ 
2. Date of Interview: ___ / ___ / _____ 
3. Address ------

Section B: Demographic Details
4. Age: ______ years 
5. Gender:

☐ Male ☐ Female ☐ Other 
6. Residence:

☐ Urban ☐ Rural ☐ Peri-urban 
7. Occupation: __________________ 
8. Education Level:

☐ Illiterate ☐ Primary ☐ Secondary ☐ 

Graduate ☐ Postgraduate 
Section C: Clinical History

9. Duration since diagnosis of Hepatitis B:

☐<6 months ☐ 6 months–1 year ☐>1 year 
10. Mode of detection:

☐ Routine screening ☐ Symptomatic ☐ 

Blood donation ☐ Antenatal screening 
11. Known comorbidities:

☐ Diabetes ☐ Hypertension ☐ HIV ☐ 
Others: __________ 

Section D: Symptoms (Tick all that apply)
12. Do you experience the following symptoms? 

SymptomYesNoFatigue☐☐Jaundice (yellow 

eyes/skin)☐☐Abdominal 

pain☐☐Nausea/Vomiting☐☐Loss of 

appetite☐☐Weight 

loss☐☐Fever☐☐Itching☐☐Swelling of 

abdomen (Ascites)☐☐Others: 

______☐☐Section E: High-Risk Behavior 
Assessment

13. History of unprotected sexual contact:

☐ Yes ☐ No 
14. History of blood transfusion:

☐ Yes ☐ No 
15. History of intravenous drug use:

☐ Yes ☐ No 
16. Tattooing or piercing (non-sterile):

☐ Yes ☐ No 
17. Family history of Hepatitis B:

☐ Yes ☐ No 

Section F: Physical Examination

18. Pallor: ☐ Yes ☐ No 

19. Icterus: ☐ Yes ☐ No 

20. Hepatomegaly: ☐ Yes ☐ No 

21. Splenomegaly: ☐ Yes ☐ No 

      22. Ascites: ☐ Yes ☐ No 
Section G: Biochemical Parameters (From 
Records)

23. ALT (U/L): ______ 
       24. AST (U/L): ______ 

25. Total Bilirubin (mg/dL): ______ 
       26. Albumin (g/dL): ______ 
Section H: FibroScan / Liver Stiffness 
Measurement

27. LSM value (kPa): ______ 
       28. Fibrosis Stage (if available):

☐ F0–F1 (Mild)

☐ F2 (Moderate)

☐ F3 (Severe)

☐ F4 (Cirrhosis) 

Section I: Treatment Status
29. Are you currently receiving antiviral therapy?

☐ Yes ☐ No 
      30. If yes, specify drug:

☐ Tenofovir ☐ Entecavir ☐ Others: ______ 
31. Duration of treatment: ______ 

Section J: Additional Observations
32. Any hospitalization in past year:

☐ Yes ☐ No 
       33. Complications (if any):

☐ Cirrhosis ☐ Ascites ☐ Encephalopathy ☐ 
Others: ______ 

Consent Section
I hereby confirm that I have been informed about the 
study and voluntarily agree to participate.
Signature of Participant: __________
Signature of Investigator: __________

Figure 1: Standardized questionnaire- 
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observed among the study participants. A majority, 109 
individuals reported no history of intravenous drug use, 
31 participants  had a history of unprotected sex, in 
terms of blood transfusions, 20 individuals had a 
history of receiving blood transfusions.
 Graph 1 presents the liver function test (LFT) 
values. The mean ALT level was 46.74 ± 15.64 U/L, 
AST levels showed a mean of 40.07 ± 12.09 U/L, the 
total bilirubin had a mean of 1.17 ± 0.39 mg/dL  while 
the direct bilirubin showed a mean of 0.51 ± 0.19 
mg/dL and the mean albumin level was 3.77 ± 0.45 
g/dL. The prothrombin time/INR had a mean of 1.08 ± 

Table 1: Distribution of high risk behaviour in the study 
sample.

Symptoms Frequency Percentage

Drug use

No 109 90.8

Yes 11 9.2

Unprotected gender

No 89 74.2

Yes 31 25.8

Blood transfusion

No 100 83.3

Yes 20 16.7

Graph 1: Liver Function test values.

0.20, ranging from 0.57 to 1.57.  
 75 individuals out of 120 had received 
vaccination against HBV and 29 individuals were 
receiving antiviral therapy. 31.7% exhibited 
splenomegaly on clinical or imaging evaluation, a 
total of 15 participants had focal lesions detected on 
imaging, the liver stiffness measurements of the study 
population as assessed by FibroScan shows, the liver 
stiffness values ranged from −2.66 kPa to 14.40 kPa, 
with a mean ± standard deviation of 7.56 ± 2.82 kPa.

DISCUSSION:
 Younger adults (18–40 years) often represent 
patients in the immune-tolerant or immune-active 
phases, where HBV DNA levels may be high but 
hepatic inflammation may be minimal. In contrast, 
older patients (>50 years) are more likely to show 
signs of progressive fibrosis, liver dysfunction, or 
complications such as hepatocellular carcinoma 
(HCC) due to the prolonged course of infection and 

[9]immune-mediated injury.  
 This study clearly indicates a male predominance. 
Sociocultural dimensions, including occupational 
exposures, risk behaviours (e.g., unprotected sex, 
alcohol, IV drug use), and better access to or 
utilization of healthcare among men in patriarchal 
societies like India, may also contribute to this trend. 
[10,11]

 Urban participants likely benefit from better 
awareness, early diagnosis, and vaccination, while 
rural and peri-urban populations may experience 
delayed diagnosis, higher HBV transmission risk, and 

[5]limited access to specialty care.
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Jaundice, a classical clinical manifestation of hepatic 
dysfunction suggests that a significant proportion of 
patients had impaired bilirubin metabolism, likely due 

[12]
to hepatocellular injury or cholestasis.
 Fatigue was the most frequently reported 
symptom, this could be considered multifactorial, 
attributed to chronic systemic inflammation, altered 
cytokine levels, and psychosocial stress associated 

[13] with chronic illness.
 The moderate prevalence of abdominal pain 
needs imaging and liver stiffness assessment in 
symptomatic individuals to rule out complications like 
portal hypertension or mass lesions.
 The symptom analysis in this study reveals that 
whi le  a  major i ty  o f  CHB pa t ien t s  remain 
asymptomatic, a substantial subset experience 
systemic and hepatic symptoms that can significantly 
affect clinical management and prognosis, similar to 

[14,15]other studies.  Chen et al. (2019) in a meta-analysis 
found that HDV seroprevalence among HBV-infected 
IDUs ranged from 8% to 20%, highlighting the strong 

[16]
association between IDU and dual infections.  
Mahale et al., found a 23% prevalence of unprotected 
sex in HBV-infected adults, with a significantly higher 

[17]
risk among those under 40 years of age.  Madhavi et 
al. also found that a greater percentage of HBV-positive 
patients had a history of blood transfusion, further 

[18]supporting our observations.  Trepo et al. emphasized 
that persistent ALT elevation correlates with 
histological activity and warrants antiviral therapy 

[19]
initiation in HBV management guidelines.  Pollicino 
et reported on similar grounds, that an AST/ALT ratio 
<1 was common in early CHB and tended to invert (>1) 

[20]
in cirrhosis or HDV co-infection.  Kim et al. (2012) 
reported that 32% of CHB patients showed bilirubin 
elevations >1.2 mg/dL during immune-reactive phases, 

[ 2 1 ]consistent with early cholestatic changes.  
Papatheodoridis et al. (2015) emphasized that INR is 
one of the earliest indicators of systematic failure in 

[22]HBV-related decompensation.  These findings are 
consistent with the clinical symptom profile (e.g., low 
ascites prevalence), FibroScan staging (predominance 
of F1–F2 fibrosis), and low antiviral treatment rate, 
indicating that most patients were either in the immune-
tolerant or immune-active phases of chronic HBV 
infection.

CONCLUSION:
 The findings of this study provide a 
comprehensive clinical and epidemiological snapshot 
of Chronic Hepatitis B (CHB) within a regional cohort. 
A critical finding of this research is the persistent gap in  
preventative and therapeutic coverage. This study

 emphasizes that eliminating HBV by 2030 will require 
more than just the availability of medication; it 
demands improved regional screening, higher 
vaccination uptake in high-risk groups, and 
standardized linkage to care to prevent progression to 
cirrhosis and hepatocellular carcinoma. Future efforts 
should focus on integrating non-invasive staging tools 
like FibroScan into routine primary care to identify at-
risk patients earlier in the natural history of the 
infection.
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