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ABSTRACT

Hepatitis B is a viral disease caused by Hepatitis B Virus (HBV), which could cause both
acute and chronic infection. HBV infection have been considered as the most common high risk
factor that cause cirrhosis and subsequent development of Hepatocellular (HCC) worldwide.

Even though Hepatitis B vaccine was found to be generally safe for two decades, however,
HBV infection continues to be a major public health worldwide with the death raising from
600.000 to 1 million cases. Many risk factors, including HBV genotypes, have been proved to be
associated to the chronic development and, then development of HCC.

Current review was carried out to summarize the properties and prevalence of HBV
genotypes, based on Vietnamese population, in order to highlight characteristic of HBV
infection, simultaneously analyzed the correlation between HBV genotypes and other high risk

factor related to HCC development.
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1. Introduction

Hepatitis B is a viral disease caused by
Hepatitis B virus (HBV) infection, leading
cause of cirrhosis and high risk of developing
hepatocellular carcinoma (HCC) worldwide.

Although the safety and effectiveness of
vaccines prevented HBV has been proven
through more than two decades, but HBV
infection continues to grow globally with
approximately 600,000 to 1 million deaths
each year.

There are many rick factors are related to
the progression of the HBV infection disease
into a chronic, thereby transferred to HCC,
including HBV genotype factor.

This review will summarize some the
characteristics of HBV genotypes, in which
rate data are collected mostly based on the
published using samples of Vietham

population, in order to highlight some special
characteristics about this kind of infectious
disease.  Furthermore, the simultaneous
analysis of several related properties between
HBV genotypes with other factors will be
taken into account in the risk of HCC.

2. Genotype characteristics and rates of
HBV genotype

Based on the degree of similarity in the
nucleotide sequence, HBV is divided into 8
different genotypes (noted from A to H) with
a difference in 8% of the entire HBV genome
(Norder et al, 1998; Okamoto et al, 1988).
The distribution of HBV genotypes varies
depended by geography (Okamoto et al, 1988;
Norder et al, 1993). Worldwide, in recent
years, there have been many published on
HBV genotype and its correlation with the
severity of the HBV infection disease,


mailto:htthuy80@yahoo.com

52 Hepatitis B virus (HBV) genotype and its correlation with hepatocellular carcinoma

especially the transition to HCC (Oyagbemi et
al., 2010; Neuveut et al., 2010; Sinn et al.,
2015)

As we just mentioned above, HBV
genotype distribution varied by geography; in
which genotype B and C are common in
Southeast Asia, Japan and the Pacific region,
and the prevalence of genotype B generally is
higher than C (Okamoto et al, 1988; Norder et
al, 1993; Norio, Hiromitsu 2005; Dong Thi
Hoai An, Cao Minh Nga, 2003; Do Thi Thuy
Duong, Le Huyen Ai Thuy, 2010; Kao Jia-
Horng, 2011).

In HT Tran et al (2003) publication, 295
blood samples collected from liver disease
patients in HoChiMinh city were analyzed. The
authors noted in 234/295 cases of HBV
infection which accounted for 43 and 57% of
each genotype B and C, respectively. Thus, the
prevalence  between genotype B/C s
approximately 1/1; and no one other than above
genotype mentioned was recorded.

Another study was carried out in the period
from August/2006 to May/2006 at Medic
Medical Center (Ho Tan Dat et al), the authors
applied PCR sequencing method of 122 chronic
HBYV infection cases treated by Lamivudine and
consequently recorded only 2 genotypes B and
C, in which, the genotype B was 76 infected
cases (counting at 62.3%) and genotype C was
46 cases (counting at 37.7%). So, prevalence
between genotype B/C is approximately 2/1.

Another study of Long H. Nguyen et al
(2009) performed on American patients with
chronic HBV infection grouped in Vietnamese
or Chinese origin living in Northern California
from June/2005 to June/02008. The authors also
noted a high rate difference between the two
groups, in which, Chinese patients were infected
by genotype B accounted for 49/89 cases
(counting at 55%), genotype C accounted for
38/89 cases (counting at 43%) and two case
infected by genotype D (counting at 2%).
Meanwhile,  Vietnamese  patients,  this
percentage was distributed among the

proportion to genotype B accounted 335/478
cases (counting at 74%), genotype C accounted
120/478 cases (counting at 24%), genotype A
occupied only one case and genotype D
accounted  2/478 cases  (counting  at
approximately 1%). Thus, HBV genotypes
infect mainly with ethnic  Vietnamese
community is genotype B and C, in which, the
ratio between B/C was recorded at around 3/1.

In another publication by Mai Anh Tuan
Dang et al (2011), HBV genotyping survey was
performed by PCR-sequencing on a sample size
of 894 patients. The authors noted with 3
genotype B, C and D, but D genotype occupied
only one case accounted for 0.11% of the
sample. The remaining were infected by 678
samples of genotype B (counting at 75.84%)
and genotype C with 215 cases (counting at
24.05%), means the ratio of genotype B/C is
about 3/1.

The study of TB Phung et al (2010) also
found that of 87 samples from patients infected
by HBV in Hanoi, genotype B accounted for
67/87 samples (counting at 77%) and genotype
C accounted for 19/87 samples (counting at
22%), i.e the ratio of genotype B/C at about 3/1.

In some other studies using real-time PCR
for genotyping, the authors noted in 66 cases
acquired HBV DNA positive in Dong Thap
Hospital, genotype B accounted for 39 cases
(counting at 59.1%), genotype C accounted for
21 cases (counting at 31.8%) and 6 cases
(counting at 9.1%) co-infection by two
genotypes B and C; So, prevalence between
genotype B/C at about 2/1 (Lao Duc Thuan et al,
2014); In 100 cases of HBV DNA positive in
Daklak Province Hospital, 63 samples infected
by B genotypes and 21 samples infected by C
genotypes, i.e prevalence between genotype B/C
approximately  3/1, also 16  samples
simultaneously infected by both genotype B and
C (Do Thi Thuy Duong, Le Huyen Ai Thuy,
2010); In 147 cases of HBV DNA positive in
Tay Ninh Hospital, genotype B accounted for
115 cases (counting at 78.2%), genotype C
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accounted for 26 cases (counting at 17.7%) and
6 cases (counting at 4.1%) co-infected by both
genotype B and C. Thus, the prevalence between
genotype B/C is approximately 4/1 (Truong Kim
Phuong et al, 2013).

The publication in 2011 by Nguyen CH et
al also showed that the prevalence of HBV
infection in 113 patients in the area of Hai
Phong city was genotype B accounted for
80.5%, while genotype C accounted for nearly
20%, i.e prevalence between genotype B/C at
around 4/1.

Dunford L et al (2012) showed that of the
185 samples infected by HBV that collected
from Ha Noi, Hai Phong, Da Nang, Khanh Hoa
and Can Tho, genotype B represented
approximately 85%, meanwhile genotype C
accounting for approximately 15%. Thus,
infection rates of genotype B/C are larger at
around 5/1.

Thus, we can summarize that HBV
genotyped on the Vietnam communities similar
to the previous comments about the infected
genotype, that genotype B and C are two
infected majority in Asian region; genotype B
proportion is always much higher rate, about 3
times higher than genotype C and trend of
genotype B infection is increasing from 2/1 to
3/1, 4/1 and 5/1; This also may be a special
characteristic of HBV Vietnames infected
patients.

3. Correlation between genotype and
other factors, the risk of leading to HCC

HBYV genotype is considered to be related
to the status of the disease latent (through the
evaluation of HBcAg and HBeAg
concentration); the pathogenesis of the liver;
the HBV escaping from the immune system,
the response to the treatment and anti-viral
medications, which involves the risk
transferred to HCC (Norio, Hiromitsu, 2005;
Lindh et al, 1999; Thakur et al, 2002; Erhardt
et al, 2000; Kao et al, 2000; Thakur et al,
2005; Janssen et al, 2004; Kao et al, 2002;
Kumar et al, 2005).

Considering the relationship between
genotype and HBV DNA levels, one of the
criteria for assessing the status of the viral
infection, the severity of the disease and also
the risk of HCC transfer; then in the different
studies showed conflicting results.

A study has shown that the infected
patients with genotype C, HBV DNA levels in
blood higher than genotype B (Thakur et al,
2005). In another study on 694 patients with
stage Il HBV applied Adefovir dipivoxil
therapy, it showed that those infected with
genotype C (in the case of only the HBeAg
positive), higher HBV DNA levels compared
to other genotypes. In contract, patients with
HBeAg negative, HBV genotype D patients
had higher DNA concentration than the
remaining genotypes (Norio, Hiromitsu
2005).

Among the factors that are considered to
have affected to disease progression, i.e
increasing or reducing the risk of HCC
transfers; that is the assessment of the
response to the treatment using interferon,
slowly response to interferon-o therapy (Lin
et al, 2011). HBV genotype C usually appears
the higher frequency of basal core promoter
mutations compared to genotype B, deletion
of preS region occurs frequently, also often
comes with higher viral load (Lin et al, 2011).

In the published by Yu MW et al (2005),
the authors reported on 4841 Taiwan male
patients, genotype C viral load is higher than
genotype B, so the risk of HCC is higher 26
times more than the other genotypes.
However, some of the retrospective studies
(Sumi et al, 2003; Chu et al, 2002), and
especially in study of Chu JC et al (2002),
such observation have not proven, means the
correlation between genotype and viral load is
still investigated.

Analysis of the research results of Truong
Kim Phuong et al (2013), it showed that viral
load in patients infected by genotype C
[median viral load of genotype C carriers is
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12,800 (227.9-216,000) Ul/mL) and B & C
co-infection is 42.900 (1815-6,430,000)
Ul/mL] which was higher than genotype B
carriers [2024 (340-604,000) IU/mL]. Infected
C and B & C co-infected patients have a
higher viral load than infected genotype B,
although this difference was not reached
statistical significance (p = 0.84) (Truong Kim
Phuong et al, 2013). Patients infected by
genotype C or B & C have ALT index higher
than genotype B infection [median of ALT
levels in genotype B carriers was 25 (19-43)
IU/mL; genotype C carriers was 33.5 (26.25-
64.25) IU/mL, and with both genotypes B &
C were 43 (21.5-64.5) IU/mL]. This
difference was closed to the statistically
significant (p = 0.075) (Truong Kim Phuong
et al, 2013).

Another study was conducted on 2762
Taiwan patients; despite the viral load factor
was not mentioned in this research, but the
authors also recognized genotype C liver
dysfunction are so severity than genotype B as
well as genotype C is so easy to take progress
of cirrhosis, leading to HCC higher compared
to genotype B (Yang et al, 2008).

The relationship between HBV genotype
and HCC has been noted in other studies
through a number of other evaluation criteria,
in which, genotype B is frequently associated
with the development of HCC in younger
patients; other studies showed that genotype C
is frequently associated with HCC and HCC
recurrence rates higher after surgical resection
of liver cancer cells compared with genotype
B (YYang et al, 2008; Kao et al, 2000; Ding et
al, 2001; Sakugawa et al, 2002; Ni et al,
2004; Yin et al, 2008). The hypothesis was
put forward to explaining this is genotype B
needs a shorter time to reproduce at a high
level, so that consequently infected properties
are less than (Chu et al, 2003).

Some studies also showed that HBV
genotype B HBeAg excreted higher than
genotype C, in other words, genotype C is

thought to delay the blood circulation and
HbeAg increased risk HCC higher to other
genotypes (Thakur et al, 2005; Chan et al,
2002; Ren et al, 2010; Chan et al, 2003). Kao
JH et al (2002) reported on 272 Taiwan
chronic HBV patients, in which, genotype C
had higher HBeAg positive compared to
genotype B.

The level of circulating HBeAg was
recorded from 146 Taiwan patients in 52
months indicating that genotype C delays
blood circulating HBeAg higher than
genotype B (47% of genotype C compared to
27% of genotype B, p < 0.025). The level of
genotype B and C excretion is estimated to
15.5 and 7.9%, respectively (Kao et al, 2004).

Truong Kim Phuong et al (2013) also
found that the difference among HBeAg-
negative carriers genotype B, C and B & C
co-infection was 68.7%, 50% and 50%,
respectively, but this difference is still not
clear (p > 0.05).

Among the factors that may also affect to
the severity of HBV infected disease, meaning
that increases or decreases the risk of HCC
transfer; that is the assessment of response to
the treatment of nucleoside (NUCs) drugs.
Several publications showed that infected
genotype B patients easily developed
Lamivudine resistant mutations than other
genotypes. Chien RN et al (2003) confirmed
that the response to Lamivudine of genotype
B infected patients is higher than genotype C.
However, two other studies carried out in
Hong Kong gave the conflicting results (Yuen
et al, 2003; Chan et al, 2003).

Another publication carried out on Spain
community, Buti M et al (2002) and other
studies have shown no difference between
genotypes in response to Adefovir (Westland
et al, 2003), Entecavir (Lurie et al, 2005) and
Telbivudine (Hou et al, 2008) treatments.

A study of a large of patients was
published in 2008 by Wiegand J et al showed
absolutely no correlation between genotype
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and response to NUCs drug resistance; Also
the research of Raimondi S et al (2010)
confirmed the independence between genotype
and response to NUCs drug resistance.
However, in the study of Hsieh TH et al
(2009), it showed that genotype B correlated
to the development of lamivudine resistance
within the first 12 moths of treatment
(compared to genotype C) (odds ratio — OR
between the probability of resistance/non-
resistance is 8.27, p = 0.004). Study of Tan
YW et al (2012) also showed that most
mutations occurred YMDD resistance in
patients infected by genotype C or more dual
infected by both B & C or C & D genotypes,
and even some cases can not determine the
infected genotypes in a mixture of infectious
virus. However, this correlation is not
statistically significant (y° = 2,413; p = 0,878).

Publication of Ho Tan Dat et al that
conducted from August/2004 to May/2006 on
122 patients at Medic Medical Center, Ho Chi
Minh city, who noted Lamivudine-resistant
mutations in genotype B (counting at 64.5%)
and genotype C (counting at 63%) is nearly
equal. Truong Kim Phuong et al (2013) also
showed that the rate of Lamivudine and
Adefovir resistances is no difference among
the infected genotypes (p = 0.32 and p =
0.143, respectively).

In general, the issue of the influence of
HBV genotype for the resistance to the NUCs
drug should be studied long and in a larger
number of patients as well as needs to conduct
a special monitoring during treatment time to
clarify the risk of this relationship with HBV
infection disease, means of the transfer to
HCC disease.
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