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A B S T R A C T  

Objective: To determine the frequency of advance fibrosis in Hepatitis B virus 
(HBV) inactive carriers. 
Methodology: A cross-sectional study was conducted at the Gastroenterology 
Outpatient Department (OPD) of AIMS, from September 2020, to March 2021. 
Adult patients aged 18 to 70 years who had not received previous treatment for 
HBV, had an HBV viral load of less than 2000 IU, and an SGPT level below 35 U/L 
were included. HBV inactive carriers were identified by HBV DNA levels below 
2000 IU and SGPT under 35 U/L. Advanced liver fibrosis (stage F3 or higher) was 
assessed using FibroScan, with a median cutoff of 8.2 KPa. Ten liver stiffness 
readings were averaged for staging. Data were collected using a structured 
proforma. Data were analyzed with SPSS version 26. 
Results: Mean age of the cases was 39.5±6.7 years. In distribution of gender, 86 
(68.3%) were male while 40 (31.7%) were female. Advance fibrosis was found in 
29 (23%) patients, with most cases clustered in severe stages—F3 and F4—
representing nearly 76% of those affected. Advanced fibrosis was more 
common in those over 40 years and in males, though gender and Diabetes 
showed a statistically significant association (p <0.05), while obesity and age 
group showed no significant associations (p >0.05) 
Conclusion: Advanced fibrosis was observed to be relatively less prevalent 
among HBV inactive carriers. Its association with male gender and diabetes 
indicates that specific subgroups may still be at increased risk. 
Keywords: Advance Fibrosis, Antiviral Treatment, Cirrhosis, Hepatitis B Virus, 
Inactive Carriers 
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Introduction 

HBV infection, a vaccine-preventable disease, is an 

alarmingly increasing global healthcare concern, 

especially within the populations of developing 

countries.1 The World Health Organization (WHO) 

estimated 254 million HBV diagnosed cases around the 

word in 2022, with 5.8% hepatitis B surface antigen 

(HBsAg) positive cases and 1.1 million deaths mainly 

attributed to cirrhosis and hepatic cancer, besides an 

annual increase of 1.2 million fresh cases. 2 In relevance, 

Pakistan shares a high prevalence of 1.1%, with around 2 

million carriers of HBsAg.3 

Chronic cases of HBV are generally categorized into four 

different phases, characterized by a diverse blend of 

patterns for alanine aminotransferase (ALT), HBeAg 

status, and DNA levels of HBV.4 Two of these phases are 

HBeAg-positive (phase I: immune tolerant and phase II: 

immune active), and other two are HBeAg-negative 

(phase III: inactive carrier and phase IV: immune 

reactive). However, a considerable proportion of chronic 
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HBV infected patients do not fall into the defined criteria 

of these four phases and are therefore treated through 

dynamic monitoring instead of recommended therapy for 

HBV due to insufficiently definitive guidelines.5 

Chronic hepatitis B virus (HBV) can lead to hepatic 

fibrosis (intermediate stage) and then ultimately into 

cirrhosis, which is why in-time and cautiously assessing 

the stage of hepatic fibrosis is essential to minimize 

hepatic injury through configuring optimal treatment 

plans. 6 While liver biopsy remains the gold standard for 

assessing liver fibrosis stages, it is an invasive and costly 

procedure that carries risks of complications and potential 

sampling errors.7 FibroScan, a widely recommended in-

expensive and non-invasive diagnostic tool, can 

substitute biopsy for assessing stage of fibrosis.6 

The Society of Radiologists has suggested that hepatic 

fibrosis stage can be obtained through measuring liver 

stiffness using ultrasound elastography. However, higher 

values of liver stiffness observed in transient 

elastography can possibly fail to reveal the actual grade 

of fibrosis in acute hepatitis due to elevated scores of 

Hepatitis Activity Index (HAI) obtained from alanine 

aminotransferase (ALT) and serum total bilirubin (TBIL), 

even when significant fibrosis in not present.8 However, 

in chronic hepatitis patients, elevated levels of ALT 

indicate liver injury due to hepatic inflammation in 

clinical practice, while some studies suggest an inverse 

proportional association between liver stiffness cutoff 

value and elevated ALT level in terms of diagnostic 

accuracy for fibrosis.6,9 On the other hand, HBV inactive 

carriers, characterized by normal ALT and low HBV-

DNA levels, mostly have a relatively good prognosis 

among the other phases of HBV infection. HBV 

infection, with a widely inconsistent long-term outcome 

and clinical profile, can remain inactive for a life-time or 

may reactivate in some patients with history of infection, 

threatening to result in Hepatic fibrosis or hepatic 

cancer.10 However this  study aims to evaluate the 

frequency of advanced fibrosis in HBV inactive carriers, 

a group traditionally considered low-risk. Emerging 

evidence suggests some carriers may still develop serious 

liver damage. Identifying fibrosis in this population is 

important for early intervention, improved monitoring, 

and better clinical outcomes, especially in resource-

limited settings like Pakistan. 

Methodology 

A cross-sectional study was conducted at the 

Gastroenterology Outpatient Department (OPD) of 

AIMS, Hyderabad, over duration of six months from 

September 7, 2020, to March 6, 2021, following the 

approval of the research synopsis Ref no: 

CPSP/REU/GAS-2018-168-914. A total of 126 patients 

were included, with the sample size calculated using the 

WHO software based on a 20% prevalence of advanced 

fibrosis in HBV carriers, aiming for a 95% confidence 

interval and a 7% margin of error. The sampling 

technique employed was non-probability, consecutive 

sampling. Inclusion criteria comprised adult patients aged 

18 to 70 years who had not received previous treatment 

for HBV, had an HBV viral load of less than 2000 IU, 

and an SGPT level below 35 U/L. Patients were excluded 

if they had co-infections with HDV or HCV, established 

causes of cirrhosis other than HBV, an HBV viral load 

above 2000 IU, SGPT levels above 35 U/L, were under 

18 years of age, or had hepatocellular carcinoma. HBV 

inactive carriers were defined as patients with HBV DNA 

levels under 2000 IU (quantified by PCR) and SGPT 

below 35 U/L. Advanced fibrosis was defined as stage F3 

or above (with a median of 8.2 KPa) based on vibration-

controlled transient elastography (VCTE) using the 

FibroScan machine (Model 430 MINI). The probe was 

applied to the skin overlying the liver, and the device 

recorded 10 readings to calculate the mean liver stiffness, 

which was then categorized into fibrosis stages from F1 

to F4. Informed consent was obtained from all patients 

who met the inclusion criteria. Data collection was 

carried out using a structured proforma (attached), which 

included the documentation of baseline patient 

characteristics, clinical history, and laboratory 

investigations. These investigations comprised HBV 

DNA PCR (with a cutoff of 101 IU/ml), SGPT and 

SGOT levels (each with a cutoff of 40 U/L), bilirubin 

(cutoff 0.9 mg/dl), and Anti-HDV (cutoff 1.1 Co). In 

addition, liver stiffness was measured using FibroScan, 

and the values were recorded (details in Appendix 1). All 

data were entered and analyzed using SPSS version 26. 

Results  

In this study 126 patients were included to assess the 

advance fibrosis in HBV inactive carriers. The Mean ± 

SD of age was 39.5±6.7 with C.I (38.31−40.68) years. 

Mean ± SD of SGPT was 23.1±5.2 with C.I 

(22.18−24.01). Mean ± SD of SGOT was 19.4±3.9 with 

C.I (18.71−20.08) U/L. In distribution of gender, 86 

(68.3%) were male while 40 (31.7%) were female. Out of 

126 patients, 36 (28.6%) were obese while 89 (70.6%) 

were non-obese. Diabetes mellitus was documented in 47 

(37.3%) patients, as shown in Table 1. 
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Table I: Descriptive characteristics of patient. (n=126) 

Variables Mean ± Sd 
Min- 

Max 

95% CI 

LL UL 

Age (Years) 39.5 ± 6.7 18-70 38.31 40.68 

SGPT (U/L) 23.1 ± 5.2 5-35 22.18 24.01 

SGOT (U/L) 19.4 ± 3.9 1.38-1.86 18.71 20.08 

Gender Statistics    

Male 86(68.3%) - - - 

Female 40(31.7%) - - - 

Obesity     

Yes 36(28.6%) - - - 

No 89(70.6%) - - - 

Diabetes 

Mellitus 
    

Yes 47(37.3%) - - - 

No 79(62.7%) - - - 

Advance fibrosis was found to be in 29 (23%) patients. 

Different stages of advance fibrosis were noted as 2 

(6.9%) for patients at F1 stage, F2 in 5 (17.2%) patients, 

F3 in 10 (34.5%) while 12 (41.4%) were observed in F4 

stage as shown in Table II. 

Table 2II: Frequency distribution of Fibrosis and stages. 

(n=126) 

 Frequency Percentage 

Advanced Fibrosis (N=126)   

Yes 29 23.0% 

No 97 77.0% 

Stages (n=29)   

F1 2 6.9% 

F2 5 17.2% 

F3 10 34.5% 

F4 12 41.4% 

Stratification of age group, gender, obesity and diabetes 

mellitus was done with respect to advanced fibrosis in 

order to assess significant difference. The stratification 

statistics are shown in Table III. 

Table III: Stratification of age group, gender, obesity, and 

diabetes with advanced fibrosis. (n=126) 

 
Advanced Fibrosis 

P-value 
Yes NO 

Age group    

18-40 years 19 (15.1%) 10 (7.9%) 
0.057 

>40 years 44 (34.9%) 53 (42.1%) 

Gender    

Male 16 (12.7%) 70 (55.6%) 
0.006 

Female 13 (10.3%) 27 (21.4%) 

Obesity    

Yes 6 (4.8%) 30 (23.8%)  

0.284 No 23 (18.3%) 67 (53.2%) 

Diabetes Mellitus    

Yes 6 (4.8%) 41 (32.5%) 
0.035 

No 23 (18.3%) 56 (44.4%) 

Applied Chi-Square test 

 

Discussion 

The assessment of inactive phase among HBV carriers 

shows variability across published data, suggesting 

persistent lingering of inactive phase among HBV 

patients or possible progression to hepatocellular 

carcinoma.11 This study assessed the frequency of 

advanced fibrosis among 126 hepatitis B inactive carriers, 

with a mean age of 39.5 ± 6.7 years and a higher 

prevalence in males (68.3%), consistent with global 

trends showing increased HBV carrier rates with 

advancing age. These findings align with a recent study 

by Yao et al12 who reported a similar mean age of 39 

years and male predominance, supporting the 

demographic pattern observed in chronic HBV infections. 

In this study, among 126 HBV inactive carriers, 28.6% 

were obese and 37.3% had diabetes mellitus, indicating a 

notable presence of metabolic comorbidities. These 

findings support the observation by Hernández-Gea et 

al13 who identified obesity and diabetes as independent 

risk factors for fibrosis progression in inactive HBV 

carriers, emphasizing the impact of metabolic health on 

liver disease advancement. Additionally, normal SGPT 

(23.1 ± 5.2) and SGOT (19.4 ± 3.9) levels in our cohort 

confirm the inactive phase of HBV. However, consistent 

with Chen et al14 disease progression may still occur 

despite normal ALT levels, highlighting the need for 

vigilant monitoring even in clinically inactive cases. 

In this study, out of 126 patients, 36 (28.6%) were obese 

while 89 (70.6%) were non-obese. Diabetes mellitus was 

documented in 47 (37.3%) patients. In line with this 

observation, Hernández-Gea13 revealed that obesity and 

diabetes mellitus are independent risk factors for disease 

progression among inactive HBV carrier population, 

suggesting that metabolic comorbidities can affect the 

inactive phase leading to progressive fibrosis. 

In this study, SGPT and SGOT were in normal range, as 

mean SGPT was 23.1±5.2 and mean SGOT was 

19.4±3.9, which is suggestive of HVB inactive phase. 

Constant findings were reported by Chen et al.,14 who 

reported that HBV infection can progress to advance 

stage irrespective of normal ALT levels and elevated 

levels of HBV DNS.  

According to the findings of this study, advanced fibrosis 

was found in 29 (23%) of the 126 inactive HBV carriers, 

with most cases classified as F3 (34.5%) and F4 (41.4%), 

indicating significant liver disease progression. These 

findings underscore that a significant proportion of 
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patients in the inactive HBV phase can develop 

progressive liver fibrosis despite having normal SGPT 

and SGOT levels. This supports the concern that HBeAg-

negative individuals may be at silent risk of developing 

complications such as hepatocellular carcinoma. 

Papatheodoridis et al15 also emphasized that liver damage 

can occur in inactive carriers even with normal ALT, 

recommending routine monitoring for at least the first 

three years after identifying the inactive phase. Similar 

conclusions were drawn by Schwimmer et al16 further 

validating the need for vigilance in the management of 

HBV inactive carriers. 

Additionally in this study advanced fibrosis was 

significantly more common among male and diabetic 

inactive HBV carriers, suggesting these as key risk 

factors. However, no significant link was observed with 

age or obesity. These findings align with studies by Tada 

et al17 and Zelber-Sagi et al18 who also identified diabetes 

and male gender as independent predictors of fibrosis. In 

contrast, some studies, like those by Pitisuttithum et al19 

and Sun et al20 reported associations with age, female 

gender, and obesity, highlighting possible variability due 

to population differences and study methods. 

Present study possesses several limitations like it was 

conducted at a single center with a relatively small 

sample size, liver biopsy—the gold standard for assessing 

liver fibrosis—was not used; instead, non-invasive 

FibroScan was employed, which, although reliable, has 

its own limitations, which may limit the generalizability 

of the findings to wide range populations. Additionally, 

confounding factors such as alcohol intake, physical 

activity, and dietary habits were not assessed, which may 

influence fibrosis progression. Hence further larger multi-

center studies with diverse populations are recommended 

to validate and expand upon these findings. 

Conclusion  

It was observed that the advanced fibrosis relatively less 

prevalent among patients with inactive HBV carrier 

status; however, its presence in a notable proportion of 

cases highlights the importance of ongoing surveillance. 

Despite normal liver enzyme levels, some inactive HBV 

carriers may progress silently to advanced fibrosis, 

highlighting the need for timely diagnosis and further 

large-scale studies to reduce morbidity and address 

potential confounders. 
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