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Abstract
Background: Hepatitis B virus (HBV) infection is one of the major cause of liver cirrhosis (LC) and hepatocellular carcinoma (HCC)
worldwide. HBV genotypes play an important role in the outcome of chronic HBV infection.
Purpose: To review the role of HBV genotypes in the development of HBV related LC and HCC. Data Sources: Review of published
literature on HBV genotypes.
Results: HBV genotypes are likely to play an important role in determining the progression, severity and treatment of HBV-induced liver
disease.
N J
Opinion

About 2 billion people of the world have been infected with
hepatitis B (HBV) at some point of their life and out of these 2
billion HBV-infected subjects, around 240-370 million people
become chronically infected. Presence of hepatitis B surface
antigen (HBsAg) in blood for more than 6 months is regarded
as chronic hepatitis B (CHB). Out of millions of CHB infected
subjects, about 15-40% develop CHB related complications like
liver cirrhosis (LC) and/or hepatocellular (HCC). About one
million people die every year from LC and HCC [1].

The mechanisms underlying development of CHB and its
complications like LC and HCC are yet to be explored properly.
As HBV is a non-cytopathic virus, it has been assumed that an
interaction of host with HBV induces liver damages and HBV-
related complications like LC and HCC. Several viral factors
appear to strongly influence outcome in HBV infection including
HBV genotype, DNA levels over time, and specific HBV viral
mutations. Since HBV in immune-competent persons is not
ordinarily pathogenic, it is the host’s immune response to the
virus that determines the extent of liver inflammation and
fibrosis. However, because the virus’s polymerase has reverse
transcriptase properties, HBV DNA integrates randomly into the
host’s liver cell DNA throughout the course of infection. Thus, the
virus may be an independent contributor for the development of
HCC. The purpose of this article is to review the data available

on the association of specific HBV genotypes and sub genotypes
with clinical outcome of HBV.

HBYV Genotypes and Global Distributions

HBV is the prototype member of a family of viruses called
hepadnaviruses [2]. HBV is classified into ten genotypes (A-]).
HBV genotypes differ by at least 8%. HBV genotypes show a
distinct geographic and ethnic distribution. Genotype A is the
most distributed all over the world and the leading genotype
in Europe, North America, Africa and India, whereas B and C
are more dominant in East and Southeast Asia [3,4]. Genotype
D is common in the Middle East and Mediterranean region and
India, and genotype E is usually found in sub-Saharan Africa [5,6]
along with some other continents [7]. Outside, Genotype F and
H are rarely found outside the Central and South America [8,9]
and Genotype G is circulating among the people of USA, Mexico,
France and Germany [10]. Genotype G is normally present as a
co-infection with other HBV genotypes, most commonly with
genotype A. The genotypes I has been detected in Laos, Vietnam
and China [11,12], while the newest genotype; ] was identified
in the Ryukyu Islands in Japan [13]. The most commonly found
genotypes in Asia are B and C except for India where the genotype
A and D are most prevalent. The prominent genotypes in India
are A and D whereas in Asia the commonest genotypes are B and
C [14,15].
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HBYV Genotypes and Clinical Outcome

A greater understanding of the relationship between HBV
genotypes, progression of hepatitis B disease, and clinical
outcomes has developed over time. Many studies have been
published regarding the relationship between HBV genotype
and serious sequelae of HBV including LC and HCC. Studies in
East Asia are conducted mostly among persons infected with
HBV genotypes B and C. Genotype Al has been associated with
very high rates of HCC in sub-Saharan Africa. Another study from
Spain showed that genotype A (presumably A2) infection was
associated significantly with sustained biochemical remission,
HBV DNA clearance, and HBsAg clearance in patients with CHB
than patients infected with genotype D [16]. Multiple cross-
sectional studies have shown that patients with genotype C
experience HBeAg seroconversion at an older age and are more
likely to be HBeAg positive at any given age than HBV genotype
B. Some other studies showed that genotype C-associated
HCC occurred at younger age (<50 years) and in comparison,
genotype B HCC was found primarily in persons older than 60
years. The higher risk of development of HCC by genotype C may
be related to delayed spontaneous HBeAg seroconversion and
longer duration of high HBV replication. Early seroconversion of
HBeAg appears to be associated with a more favourable clinical
outcome than late or absent seroconversion. In most cross-
sectional studies, HBV genotype C is associated with an increased
risk of liver inflammation, flares of hepatitis, liver fibrosis, and
cirrhosis. The BCP mutation was found to be independently
associated with presence of HCC and occurred more frequently
in HBV genotype C [17-23]. Persons infected with genotype D
usually develops anti-HBe from HBeAg in adolescence or early
adulthood. In an acute liver failure study in the United States,
genotype D was found to be an independent risk factor for
fulminant hepatitis [24]. A study by Thukar et al from India
reported that genotype D was associated with more severe
liver disease and HCC in younger patients than genotype A [25].
Overall, these results suggest seroconversion to HBeAg differ
among HBV genotypes and that late or absent seroconversion
could be related to progression of chronic hepatitis and liver
disease.

Conclusion

HBV genotypes play an important role in the outcome of
chronic HBV infection. More studies are required to define
specific relationships between individual genotypes and risk for
development of LC and HCC.
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