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ABSTRACT
Chronic Hepatitis B (CHB) infection has an intermediate prevalence rate in South Asian countries, except for Nepal and Sri Lanka 
where it has a low rate. HBeAg negative CHB infection has been found to be more pronounced in this part of the world. As 
described previously, CHB infection has two phases with HBeAg positive and HBeAg negative based on ALT, DNA & biopsy. The 
latter was previously described to have a benign course. The later guidelines have distinguished HBeAg negative status into two 
categories with an inactive phase and a reactivation one. In this review article we have highlighted HBeAg Negative status burden 
in South Asian countries and shown that HBeAg negative CHB infection may not be as benign as previously thought. Furthermore, 
mutations at precore and basal core promoter region may contribute to disease severity in HBeAg negative CHB infection.
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INTRODUCTION

There have been substantial changes in the understanding of CHB 
infection during last few decades. The previous concept of HBV 
infection as biphasic disease with HBeAg positive and HBeAg 
negative phase as active and inactive stages respectively has 
been radically changed1. With the replacement of conventional 
hybridization technique for detection of HBV DNA by more 
sensitive PCR assay with wider dynamic range, it is now 
appreciated that HBeAg negative chronic HBV infection is not  
a homogeneous group and all HBeAg negative CHB infections 
are not essentially benign or inactive2,3. HBeAg negative phase 
has now been classified into either an inactive carrier phase 
characterized by persistently normal ALT level, low HBV 
DNA level with inactive histology or a phase of reactivation 
where ALT, DNA levels fluctuate and active necroinflammation 
reappear at histology4 (Figure 1). Further, the concept of occult 
HBV infection phase has now been able to draw sufficient interest 
to be incorporated into new classification system as proposed by 
EASL5.
 It is being increasingly recognized that HBeAg negative 
Chronic Hepatitis B may lead to progressive liver damage and 
culminate into liver cirrhosis, decompensation and hepatocellular 
carcinoma6-8. Chronic HBV infection is a lifelong disease, and as 
yet no treatment modalities can eradicate CCC (Closed Covalent 
Circular) DNA in infected hepatocytes, thus it is likely that active 
viral replication and progressive liver damage can reappear in 

inactive HBV carriers after serocoversion. Long  term  follow 
up studies have made it apparent that the HBV carrier  state 
after seroconversion is not stable and reactivation frequently 
occurs over due course of time6,9. The HBeAg negative phase 
is recognized to have a variable course with fluctuating ALT 
and DNA levels10. Therefore periodic follow up for reactivation 
with serial ALT and HBV DNA is required. But at times liver 
biopsy may be the only way to ascertain if patient really is an 
inactive carrier, particularly in those with age more than 40 and 
ALT levels 1-2 times the upper limit of normal as recommended 
by current guidelines11,12. However, strictly following these 
recommendations does not make physicians immune to pit falls 
and as much as one fifth of apparently inactive carrier as defined 
on the basis of ALT and HBV DNA levels may have significant 
histological findings13.

Epidemiology of Chronic Hepatitis B virus infection in South 
Asia
South Asian countries share similar epidemiologic profiles, 
with most of the countries bearing intermediate prevalence14-16 

Figures 1. Natural history Chronic Hepatitis B Infection
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for HBV infection except for Nepal17 and Sri Lanka18 where it          
is particularly low. However, regional and ethnic variations in 
prevalence are noted even within the same country14,17. Low 
prevalence of HBeAg positivity among pregnant women makes 
perinatal transmission unlikely to be a major contribution to 
the carrier pool14,15,17. Further, it is observed that carrier pool is 
completed at an early age during childhood and adolescence14. 
Thus the  most  important  route  of  transmission  of  hepatitis  
B virus appears to be horizontal during early childhood or 
adolescence14-17.

Magnitude of HBeAg negative Chronic Hepatitis B infection 
in South Asia
The predominant genotype seen in this region being D18-20 and 
the major mode of transmission being horizontal, it can be 
extrapolated that a substantial proportion of the HBV infected 
population bears HBeAg negative status. Limited numbers 
of community- based reports are available from this region in 
this regard, most of them being from India, Bangladesh and 
Pakistan (Table 1). HBeAg negative subsets were found in 90%, 
73% and 35.6% - 57.3% of chronic HBV infected populations 
in India, Pakistan and Bangladesh respectively19-22. It appears 
that the proportion of the HBeAg positive subset is seen to be 
higher in hospital based studies as compared to community based 

studies. This is likely due to referral bias or incidentally detected 
young job seekers attending the tertiary healthcare facilities 
where these studies are conducted. A subgroup of these patients 
would have HBeAg negative chronic hepatitis B warranting 
therapeutic interventions and the remaining who are supposedly 
healthy carriers are at risk of reactivation and developing chronic 
hepatitis B over period of time. The exact percentage of these 
HBeAg negative Chronic HBV infected individuals having active 
disease i.e. negative CHB is difficult to estimate given the paucity 
of data, however, a large community based study carried out in 
Kolkata found that only 4% of HBeAg negative CHB infected 
individuals qualify the diagnosis of active disease based on HBV 
DNA level and ALT21.

HBeAg negative phase may harbor significant liver disease
Long term follow up studies have proved that HBeAg negative 
inactive carrier can progress to HBeAg negative CHB over time; 
the figure may be as high as 24 % at 4 years9. The cumulated  
probability of an ALT flare among HBeAg negative individuals 
who initially had normal ALT was found to be 10.8% and 47.3% 
at 5 and 10 years respectively23. These observations underline the 
fact that the HBeAg negative phase is not a stable disease and 
inactive carriers may develop HBeAg negative CHB over time, 
thus regular careful follow up is mandatory.

 The outcome of HBeAg negative chronic hepatitis B 
infected patients has been well documented. In an Italian study, 
as much as 54% of these patients progressed to cirrhosis during 
mean follow up period of 4-5 years8. However, in the above study 
they did consider HDV co-infected individuals among whom the 
probability was nearly 80%. Similarly, another long term follow 
up report demonstrated that among HBeAg negative patients 
with undetectable DNA by hybrid assay, 26.9% developed liver 
cirrhosis24. Older age and bridging necrosis at baseline together 
with persistently detectable HBV DNA by hybrid assay were 
recognized as risk factors for progression to cirrhosis. There are 
only a few reported studies from South Asia where histology has 

been assessed among HBeAg negative patients and none have 
follow up biopsies. A few studies have noted high HBV DNA 
levels (> 104 copies/ml) among HBeAg negative patients (Table 
2). A large hospital based follow up study from India found that 
85% of HBeAg negative subjects had HBV DNA > 104 copies 
and 59.68% had fibrosis ≥ 213. In a Bangladeshi study, 74.6% 
of HBeAg negative patients had HBV DNA > 104 copies/ml25, 
Mahtab et al. reported histological activity index (HAI score)>8 
in 20.8% and fibrosis of ≥ 2 in 28.3% in HBeAg negative 
patients from Bangladesh26. These figures indicate that active 
disease with significant liver disease is found in a substantial 

Table 1. HBeAg negative status among chronic HBV infection in South Asia

Table 2. Reported prevalence of high HBV DNA in HBeAg negative chronic HBV infection in South Asia

Country Frequency Reference no.
India 90% (22)

56.5% (13)
Pakistan 73% (19)
Bangladesh 57.3% (20)

35.6% (21)
Nepal 85.6% Unpublished Data

Country Frequency Remarks Reference no.
India 15.5% +ve by Hybrid assay (22)

59.68% HBV DNA > 104cps/ml (13)
Bangladesh 74.6% HBV DNA > 104cps/ml (25)
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proportion of HBeAg negative CHB infection. Further, HBeAg 
negative individuals have more severe liver disease as compared 
to HBeAg positive ones21,26. But contrary to these hospital based 
studies, Choudhary et al. reported that only 15.5% of HBeAg 
negative subsets had HBV DNA detectable by the hybridization 
method in a large community based study from Kolkata21.

Apparently HBeAg negative carrier state: A wolf inside a 
sheep’s hide
Now since it is beyond doubt that HBeAg negative chronic HBV 
infection may have both active and inactive phases, the major 
concern that arises is the differentiation between inactive carrier 
and active disease. For this purpose, there is general consensus 
among different guidelines that serial ALT measurements and 
HBV DNA levels be done and classification into inactive carrier 
or HBeAg negative CHB be done accordingly11,12. However, 
despite careful follow up with serial ALT and HBV DNA levels, 
it may not be possible to reliably separate inactive carrier from 
active disease. A substantial proportion of apparently inactive 
carriers were found to have significant histological changes at 
liver biopsy in different studies (Table 3)13,27. Around one fourth 
to one fifth of these HBeAg negative patients who have ALT and 
DNA levels that define inactive carrier have histological findings 
and some of them warrant antiviral therapy.
 Alanine transaminase has long been regarded as a 
marker of ongoing liver injury and most of the prominent 
guidelines recommend use of serial ALT levels for evaluation 
of chronic hepatitis B infection. Despite these widespread 
recommendations there are certain gray zones that need to be 
acknowledged especially in HBeAg negative CHB infection. 
Several studies have shown that normal ALT may not always 
indicate inactive disease state and some authors even recommend 
lowering the conventional cut off value for ALT from 40 IU/ml 
to 30 and 19 in males and females respectively28. Alam et al. 
proposed that the ALT levels, particularly normal ones and those 
<2 times of upper limit of normal have poor predictive accuracy 
for predicting histology and cut off value of 2 times upper limit 
of normal (ULN) for starting antiviral therapy be lowered to 1.5 
times ULN29.
 In an Indian study, Kumar et al. reported 21.8% of 
HBeAg negative patients had normal ALT at presentation and 
67% of them had persistently normal ALT  during follow up of 
1 year. Surprisingly, 13.8% of these apparently healthy inactive 
carriers had fibrosis ≥ 2. Among patients with PNALT with 
HBV DNA <104 copies/ml, twenty two percent had active liver 

disease at histology. Even updated ALT cut off values didn’t 
have a good predictive accuracy in this regard. Among those 
who  had intermittently elevated ALT levels, fibrosis ≥ 2 was 
seen in 63.9%13. A similar study from Bangladesh found 9.5% 
and 19% of patients with PNALT and HBV DNA <105 copies/ml 
had moderate necroinflammation and fibrosis ≥ 2 respectively, 
warranting antiviral therapy27. Another study conducted in 
Bangladesh among 141 inactive healthy carriers with normal ALT 
and HBV DNA< 104 copies/ml found that 26 % had Histological 
activity index for necroinflammation (HAI Ni) > 7 and 12 % had 
fibrosis 3 and above. 7% of these apparently healthy inactive 
carriers had both moderate necroinflammation and significant 
fibrosis30. In long term follow up of these apparently inactive 
carrier patients who were HBeAg negative and HBV DNA 
negative by hybrid assay progression to cirrhosis was noted at 
follow up biopsies; figure was as high as 16.6%- 33%8,24.
 These findings underline the fact that a handsome number 
of individuals have HBeAg negative CHB and these could have 
been misclassified if standard guidelines were followed. However 
it is also important to remember that only bridging necrosis is 
a well documented risk factor for progression to cirrhosis24 
and no long term follow up studies have actually showed that 
moderate necroinflammation and fibrosis ≥ 2 are associated with 
adverse long term outcome in chronic HBV infection. These 
recently assigned histological cut off values of HAI greater than 
9 together with fibrosis 2 and above for initiating antiviral are 
solely arbitrary.
 Thus evaluation of HBeAg negative CHB infection 
appears to be incomplete without histological assessment 
which is obviously invasive and associated with denial by both 
patients and healthcare providers. This has led to development  
of noninvasive markers for predicting histological findings 
(mainly fibrosis). A number of tools have been developed for this 
purpose but most of them have been suboptimal in performance 
except for liver stiffness measurement techniques like Transient 
Elastography, Acoustic Radiaton Force Impulse and Shear Wave 
Elastography.

Mutations affecting expression of HBeAg antigen in South 
Asia
HBeAg negative chronic hepatitis B develops out of immune 
pressure, and underlying mutations at precore locus 1896 and 
Basal core promoter (BCP) region 1762 and 1764 need special 
mention. Mutations at these regions either stop production 
of HBeAg antigen or produce them at lower levels despite 

Table 3. Histologic findings in apparently inactive HBV carrier

Country HAI > 8 Fibrosis ≥ 2 Reference no.
Bangladesh 9.5% 19% (27)

26% 12% (30)
India 22% (HAI > 3) 13.8% (13)
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continued replication of virus, rendering it inefficient as a marker 
of replication and infectivity. Again, there are only a few studies 
from this region which estimate these mutations. The results are 
conflicting. Prevalence studies on mutation at precore and basal 
core promoter region mainly come from India and Pakistan 
(Table 4). About 48.3% of HBeAg negative inactive carriers were 
found to have the BCP mutation and 40% had mutation at precore 
region in northern India31. A community based study from Kolkata 
showed that the prevalence of these mutations in the studied 
population was relatively low at 30% and HBeAg negative CHB 
was found in only 4% of HBeAg negative subsets21. In a study 
done in patients with chronic Hepatitis B and decompensated 
chronic liver disease who were HBeAg negative, it was seen 
that 36% had double mutation at BCP region and 33% at precore 
region32. No relation between the presence of these mutations 
and the severity of liver disease was noted. Similarly, a study 
from Chandigarh reported that the BCP mutation was found to 
be significantly higher in inactive carriers and compensated 
cirrhosis compared to chronic hepatitis and decompensated 

cirrhosis, again showing no relation between the severity of liver 
disease and the presence of these mutations31. However a study 
from Delhi found mutation in the BCP region at A1762T/G1764A 
but not precore region (G1896A) more common among patients 
with Hepatocellular carcinoma as compared to those with chronic 
liver disease without HCC33. Overall, 92% of HBeAg negative 
chronic hepatitis B and decompensated chronic liver disease had 
some mutation at BCP and or precore region in the same study. 
Similarly Guptan et al. observed that patients with HBV related 
chronic liver disease harboring precore mutant virus had signs of 
decompensation compared to those with wild type virus34.
 In Pakistan, variable prevalence of precore and BCP 
mutations was seen among HBeAg negative individuals. Presence 
of precore G1896A or BCP A1762T/G1764A mutations or their 
combinations were noted in 62% - 81.6% of HBeAg negative 
subsets in different studies35,36. Again no relationship between 
disease severity and presence of these mutations was observed35.
Overall, hospital based studies show relatively high prevalence 
of BCP and precore mutations in HBeAg negative population 

Table 4. Frequency of precore and basal core promoter mutations in HBeAg negative chronic HBV infection in south Asia

Figure 2. Evaluation and treatment of HBeAg negative CHB infection

Country Reference No. Precore BCP Study Population
India 
(31) 40% 48.3% Inactive carrier
(32) 33% 36.3% Chronic hepatitis B and Decompensated CLD
(21) 8.6% 15.52% eAg negative CHB infection (Population based study)
Pakistan 
(35) 31% 52% eAg negative CHB infection HBV DNA +ve by PCR
(36) 23.4% 62% eAg negative CHB infection HBV DNA +ve by PCR
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and observations have been made that these mutations are more 
common in HBeAg negative subsets and those with Genotype D 
as compared to Genotype A. Chauhan et al. reported that HBeAg 
negative CHB infection had high HBV DNA among those with 
BCP mutations and TA 1-3 mutations but not in those bearing 
precore mutation32. However, a long term follow up studies in 
HBeAg negative inactive carrier revealed that the probability of 
ALT flare was related to presence of mutations at precore region23. 
Contribution of these mutations in development of HBeAg 
negative CHB could not be exactly ascertained as substantial 
proportions of both inactive carrier as well as HBeAg negative 
CHB harbor them (Figure 2)31,35. It can at least be inferred at the 
moment that even though mutations at precore and BCP regions 
are present in good proportion of inactive carriers, the likelihood 
of ALT flare and development of HBeAg negative CHB may be 
higher among those who harbor them.

CONCLUSIONS

Substantial proportions of Chronic HBV infected patients have 
HBeAg negative status in South Asia. HBeAg negative chronic 
hepatitis B is a well recognized phase, occurring in natural history 
of hepatitis B virus infection. It does not have a benign course  
as it seems. Differentiating inactive carrier state from HBeAg 
negative chronic hepatitis B is currently based on serial ALT and 
HBV DNA monitoring, however it seems inadequate and a good
proportion of patients could be misclassified as inactive carrier 
despite having significant histological changes. Whether these 
histological changes (Moderate necroinflammation and fibrosis 
2 and above) that are considered significant do really portray 
adverse long term prognosis is not yet known except for bridging 
necrosis. Further, fibrosis represents injury that has occurred in 
the past, and in HBeAg negative phase it may simply be residue 
of injury or activity that occurred during the immune active phase 
just prior to seroconversion. Therefore, in absence of ongoing 
necroinflammation, fibrosis alone may not be a good marker for 
initiation of antiviral therapy.
 A good number of HBeAg negative patients who have 
persistently normal ALT and HBV DNA levels less than 104 
copies/ml are found to have significant necroinflammation and 
fibrosis. Even in the west, long term follow up studies have 
shown progression to cirrhosis among those with HBV DNA 
levels undetectable by hybridization methods. Whether these 
changes are solely accounted for by HBV infection or whether 
something else behind the scenes is responsible is yet to be seen. 
An open mind should be kept. This could be an area of further 
research.
 Regarding mutations in precore and basal core promoter 
regions, it is seen more often in HBeAg negative group compared 
to HBeAg positive group. However definite association of these 
mutations with severity of liver disease is lacking based on the 
data available from South Asia. Epidemiology and course of 
disease in South Asia differs from that in east and from Pacific 
and Mediterranean region. We have more to explore to understand 

this deadly menace.

REFERENCES

1. Kim HJ, Lok AS. Natural History of Chronic Hepatitis B 
Virus Infection: What We Knew in 1981 and What We Know 
in 2005. Hepatology .2006; 43: S173-81. [PubMed | Full 
Text | DOI]

2. Pawlotsky JM. Hepatitis B virus (HBV) DNA assays 
(methods and practical use) and viral kinetics. J 
Hepatol.2003;39(1):S31-5. [Full Text | DOI]

3. Locarnini S. Molecular virology of hepatitis B virus. Semin 
Liver Dis 2004;24 (1):3-10. [PubMed | Full Text]

4. Hadziyannis SJ, Vassilopoulos D. Hepatitis B e antigen- 
negative chronic hepatitis B. Hepatology. 2001; 34:617-24. 
[PubMed | Full Text | DOI]

5. European Association for the Study of the Liver. EASL 
clinical practice guidelines:management of chronic hepatitis 
B. J Hepatol. 2009; 50:227–42. [PubMed | Full Text | DOI]

6. Hsu YS, Chien RN, Yeh CT, Sheen IS, Chiou HY, Chu  
CM, et al. Long-term outcome after spontaneous HBeAg 
seroconversion in patients with chronic hepatitis B. 
Hepatology .2002; 35:1522-7. [PubMed | Full Text | DOI]

7. Huo TI, Wu JC, Lee PC, Chau GY, Lui WY, Tsay SH, et  
al. Sero clearance of hepatitis B surface antigen in chronic 
carriers does not necessarily imply a good prognosis. 
Hepatology.1998; 28:231-6. [Full Text | DOI]

8. Fattovich G, Brollo L, Alberti A, Pontisso P, Giustina G, 
Realdi G. Longterm follow-up of anti-HBe-positive chronic 
active hepatitis B. Hepatology .1988;8:1651-4. [Full Text | 
DOI]

9. Papatheodoridis GV, Chrysanthos N, Hadziyannis E, 
Cholongitas E, Manesis EK. Longitudinal changes in serum 
HBV DNA levels and predictors of progression during the 
natural course of HBeAg-negative chronic hepatitis B virus 
infection. J Viral Hepatitis .2008; 15: 434–41. [PubMed | 
Full Text | DOI]

10. Brunetto MR, Oliveri F, Coco B,  Leandro G, Colombatto 
P, Gorin JM, et al. Outcome of anti-HBe positive chronic 
hepatitis B in alpha–interferon treated and untreated 
patients: a long term cohort study. J Hepatol. 2002; 36:263-
70. [PubMed | Full Text | DOI]

11. Lok AS, McMahon BJ. AASLD guidelines chronic hepatitis 
B; update 2009. Hepatology. 2009; 50:1–36. [PubMed]

12. Liaw YF, Leung N, Kao JH, Piratvisuth T, Gane E, Han KH, 
et al. For the Chronic Hepatitis B Guideline Working Party 
of the Asian-Pacific Association for the Study of the Liver. 
Asian-Pacific consensus statement on the management of 
chronic hepatitis B: A 2008 update. Hepatology International. 
2008; 22:262–83. [PubMed | Full Text | DOI]

13. Kumar M, Sarin SK, Hissar S, Pande C, Sakhuja P,  Sharma 
BC, et al. Virologic and Histologic Features of Chronic 
Hepatitis B Virus-Infected Asymptomatic Patients With 
Persistently Normal ALT. Gastroenterology .2008;134:1376–
84. [PubMed]

https://pubmed.ncbi.nlm.nih.gov/16447285/
https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep.20956
https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep.20956
https://doi.org/10.1002/hep.20956
https://www.journal-of-hepatology.eu/article/S0168-8278%2803%2900136-3/pdf
htts://doi.org/10.1016/s0168-8278%2803%2900136-3
https://pubmed.ncbi.nlm.nih.gov/15192795/
https://www.researchgate.net/profile/Hideki_Aizaki/publication/6167073_Molecular_biology_of_hepatitis_C_virus/links/0c9605258de685445a000000/Molecular-biology-of-hepatitis-C-virus.pdf
https://pubmed.ncbi.nlm.nih.gov/11584355/
https://www.sciencedirect.com/science/article/abs/pii/S0270913901800434
https://doi.org/10.1053/jhep.2001.27834
https://pubmed.ncbi.nlm.nih.gov/19054588/
https://www.journal-of-hepatology.eu/article/S0168-8278%2808%2900637-5/abstract
https://doi.org/10.1016/j.jhep.2008.10.001
https://pubmed.ncbi.nlm.nih.gov/12029639/
https://www.sciencedirect.com/science/article/abs/pii/S0270913902866903
https://doi.org/10.1053/jhep.2002.33638
https://aasldpubs.onlinelibrary.wiley.com/doi/pdf/10.1002/hep.510280130
https://doi.org/10.1002/hep.510280130
https://www.journal-of-hepatology.eu/article/S0168-8278%2807%2900637-X/fulltext
https://doi.org/10.1002/hep.1840080630
https://pubmed.ncbi.nlm.nih.gov/18194171/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2893.2007.00957.x
https://doi.org/10.1111/j.1365-2893.2007.00957.x
https://pubmed.ncbi.nlm.nih.gov/11830339/
https://www.sciencedirect.com/science/article/abs/pii/S0168827801002665
https://doi.org/10.1016/S0168-8278%2801%2900266-5
https://pubmed.ncbi.nlm.nih.gov/19714720/
https://pubmed.ncbi.nlm.nih.gov/19669255/
https://link.springer.com/article/10.1007/s12072-008-9080-3
https://doi.org/10.1007/s12072-008-9080-3
https://pubmed.ncbi.nlm.nih.gov/18471514/


212016 November | Vol 2 | Issue 2

14. Tandon BN, Acarya SK, Tandon A. Seroepidemiology of 
HBV and HCV in India. IntHepatolComm .1996; 5:14-8. 
[Full Text]

15. Zuberi SJ. Seroepidemiology of HBV/HCV in Pakistan. 
IntHepatolComm .1996; 5:19-26. [Full Text | DOI]

16. Khan M, Ahmad N. Seroepidemiology of HBV and HCV in 
Bangladesh. Int Hepatol Comm .1996; 5:27-9.

17. Shrestha SM. Seroepidemiology of Hepatitis B in Nepal. J 
Com Dis. 1990;22:27-32. [PubMed | Full Text]

18. Kumar A, Kumar SI, Pandey R, Naik S, Aggarwal R. 
Hepatitis B virus genotype A is more often associated with 
severe liver disease in northern India than is genotype D. 
Indian J Gastroenterol. 2005;24:19–22. [PubMed]

19. Alam MM, Zaidi SZ, Malik SA, Shaukat S, Nayeem A, 
Sharif S, et al. Molecular epidemiology of Hepatitis B 
virus genotypes in Pakistan. BMC Infect Dis. 2007, 7:115. 
[PubMed | Full Text | DOI]

20. Mahtab MA, Rahman S, Karim F, Khan M, Foster G, 
Solaiman S, et al. Epidemiology of hepatitis B virus in 
Bangladeshi general population. HepatobiliaryPancreat Dis 
Int .2008; 7: 595-600. [PubMed]

21. Alam S, Ahmad N, Mustafa G, Alam K, Khan M. 
Charecteristics of Treatment Naïve Chronic Hepatitis B in 
Bangladesh: Younger Populations are More Affected; HBeAg 
negatives are More Advanced. Saudi J Gastroenterol.2008; 
14: 15-9. [Full Text | DOI]

22. Chowdhury A, Santra A, Chakravorty R, Banerji A, Pal 
S, Dhali GK, et al. Community-based epidemiology of 
hepatitis B virus infection in West Bengal, India: Prevalence 
of hepatitis B e antigen-negative infection and associated 
viral variants. J GastroenterolHepatol.2005; 20:1712–20. 
[PubMed | Full Text | DOI]

23. Kumar M, Chauhan R, Gupta N, Hissar S, Sakhuja P , Sarin 
SK. Spontaneous Increases in Alanine Aminotransferase 
Levels in Asymptomatic Chronic Hepatitis B Virus-Infected 
Patients. Gastroenterology. 2009; 136: 1272-80. [Full Text | 
DOI]

24. Fattovich G, Brollo L, Giustina G, Noventa F, Pontisso P, 
Alberti A, et al. Natural history and prognostic factors for 
chronic hepatitis type B. Gut. 1991; 32: 294-8. [PubMed | 
Full Text | DOI]

25. Mahtab MA, Rahman S, Khan M, Mamun AA. Wild type 
hepatitis B virus infection is associated with higher HBV 
DNA load than pre-core/core promoter mutant hepatitis B 
virus infection. Afro-Arab Liver J. 2007;5:90.

26. Mahtab MA, Rahman S, Khan M, Mamun AA, Kamal M. 
Pre-core/core Promoter mutant hepatitis B virus produces 
more severe histologic liver disease than wild type hepatitis 
B virus. Hungarian Med J .2007; 1:41-6. [Full Text | DOI]

27. Mahtab MA, Rahman S, Khan M, Mamun AA. HBeAg 
negative chronic hepatitis B with normal serum transaminase 
and low HBV DNA: what does it signify? Indian J 
Gastroenterol .2007; 26:297. [Full Text]

28. Prati D, Taioli E, Zanella A, Torre ED, Butelli S, Vecchio 
ED, et al. Updated definitions of healthy ranges for serum 
alanine aminotransferase levels. Ann Intern Med. 2002; 137: 
1-10. [PubMed | DOI]

29. Alam S, Ahmad N, Mustafa G, Shrestha A, Alam K,  
Khan M. Evaluation of Normal or Minimally Elevated 
Alanine Transaminase, Age and DNA level in Predicting 
Liver Histological Changes in Chronic Hepatitis B. Liver 
International (in press). [Full Text]

30. Mahtab MA, Rahman S, Akbar SMF, Kamal M, Khan 
MSI. Clinical Use of Liver Biopsy for the Diagnosis and 
Management of Inactive and Asymptomatic Hepatitis B 
Virus Carriers in Bangladesh. Journal of Medical Virology. 
2010; 82:1350–4. [Full Text]

31. Sharma S, Sharma B, Singla B, Chawla YK, Chakraborty 
A, Saini N, et al. Clinical Significance of Genotypes and 
Precore/Basal Core Promoter Mutations in HBV Related 
Chronic Liver Disease Patients in North India. Dig Dis 
Sci.2010; 55:794–802. [Full Text | DOI]

32. Chauhan R, Kazim SN, Bhattacharjee J, Sakhuja P, Sarin SK. 
Basal Core Promoter, Precore Region Mutations of HBV and 
Their Association With e Antigen, Genotype, and Severity of 
Liver Disease in Patients With Chronic Hepatitis B in India. 
J Med Virol. 2006; 78:1047–54. [PubMed | Full Text | DOI]

33. Asim M, Malik A, Sarma MP, Polipalli SK, Begum N, 
Ahmad I, et al. Hepatitis B Virus BCP, Precore/Core, X 
Gene Mutations/Genotypes and the Risk of Hepatocellular 
Carcinoma in India. J Med Virol .2010; 82:1115–25.  
[PubMed | Full Text | DOI]

34. Guptan RC, Thakur V, Sarin SK, Banerjee K, Khandekar 
P. Frequency and clinical profile of precore and surface 
hepatitis B mutants in Asian-Indian patients with chronic 
liver disease. Am J Gastroenterol.1996; 91:1312-7. [Full 
Text]

35. Abbas Z, Muzaffar R, Siddiqui A, Naqvi SAA, Rizvi SAH. 
Genetic variability in the precore and core promoter region 
of hepatitis B virus strains in Karachi. BMC Gastroenterol. 
2006; 6:20. [Full Text | DOI]

36. Mumtaz K, Hamid S, Ahmed S et al. A Study of Genotypes, 
Mutants and nucleotide sequencing of Hepatitis B virus in 
Pakistan. Hepatitis Monthly .2011; 11: 14-8. [PubMed | Full 
Text]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1398036/
https://www.sciencedirect.com/science/article/abs/pii/S0928434696820068
https://doi.org/10.1016/S0928-4346%2896%2982006-8
https://pubmed.ncbi.nlm.nih.gov/2230016/
https://europepmc.org/article/med/2230016
https://pubmed.ncbi.nlm.nih.gov/15778521/
https://pubmed.ncbi.nlm.nih.gov/17922910/
https://link.springer.com/article/10.1186/1471-2334-7-115
https://doi.org/10.1186/1471-2334-7-115
https://pubmed.ncbi.nlm.nih.gov/19073404/
https://www.saudijgastro.com/article.asp%3Fissn%3D1319-3767%3Byear%3D2008%3Bvolume%3D14%3Bissue%3D1%3Bspage%3D15%3Bepage%3D19%3Baulast%3DAlam
https://doi.org/10.4103/1319-3767.37796
https://pubmed.ncbi.nlm.nih.gov/16246191/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1746.2005.04070.x
https://doi.org/10.1111/j.1440-1746.2005.04070.x
https://www.researchgate.net/publication/23998765_Spontaneous_Increases_in_Alanine_Aminotransferase_Levels_in_Asymptomatic_Chronic_Hepatitis_B_Virus-Infected_Patients
https://doi.org/10.1053/j.gastro.2009.01.011
https://pubmed.ncbi.nlm.nih.gov/2013423/
https://gut.bmj.com/content/32/3/294.abstract
http://dx.doi.org/10.1136/gut.32.3.294
https://www.researchgate.net/publication/244927362_PrecoreCore_Promoter_Mutant_Hepatitis_B_Virus_Produces_More_Severe_Histologic_Liver_Disease_than_Wild_Type_Hepatitis_B_Virus
https://doi.org/10.1556/hmj.1.2007.1.6
https://www.researchgate.net/publication/5421914_HBeAg_negative_chronic_hepatitis_B_with_persistently_normal_serum_transaminase_and_low_HBV_DNA_can_cause_significant_liver_disease
https://pubmed.ncbi.nlm.nih.gov/12093239/
https://doi.org/10.7326/0003-4819-137-1-200207020-00006
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1478-3231.2011.02491.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.21830
https://link.springer.com/article/10.1007/s10620-009-1083-y
https://doi.org/10.1007/s10620-009-1083-y
https://pubmed.ncbi.nlm.nih.gov/16789012/
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.20661
https://doi.org/10.1002/jmv.20661
https://pubmed.ncbi.nlm.nih.gov/20513073/
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.21774
https://doi.org/10.1002/jmv.21774
https://europepmc.org/article/med/8677985
https://europepmc.org/article/med/8677985
https://bmcgastroenterol.biomedcentral.com/articles/10.1186/1471-230X-6-20
https://doi.org/10.1186/1471-230X-6-20
https://pubmed.ncbi.nlm.nih.gov/22087110/
https://www.researchgate.net/publication/51800302_A_study_of_genotypes_mutants_and_nucleotide_sequence_of_hepatitis_B_virus_in_Pakistan_HBV_genotypes_in_Pakistan
https://www.researchgate.net/publication/51800302_A_study_of_genotypes_mutants_and_nucleotide_sequence_of_hepatitis_B_virus_in_Pakistan_HBV_genotypes_in_Pakistan

