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SUMMARY

Objective: the aim of this study was to identify HBV genotypes in serum sam-
ples from patients from the state of Sdo Paulo, received by the viral hepatitis la-
boratory, at the Virology Centre of Instituto Adolfo Lutz, from various munici-
palities.

Methods: a total of 94 serum samples were randomly analyzed. Genotyping was
performed using nested PCR for amplification of S and Pol regions from viral
genome. Genotypes were identified comparing the sequences obtained with the
sequences deposited in GenBank.

Results: we were able to determine the genotype of 91 (97%) samples, as follows:
genotype A (55.3%), D (32%), F (5.3%), C (3.2%) and G (1%). There are few data
on the epidemiology of genotype G. This genotype has been detected in restric-
ted areas around the world. Frequently, the genotype G infection occurs in HIV-
-positive male patients. In our case, the sample identified as G was also positive
for HIV but in a female patient, which is an uncommon finding in the scientific
literature.

Conclusion: in this work, we identified the most frequent genotypes in Sio Pau-
lo as well as the genotype G, rare among the genotypes found in our environ-

ment.
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INTRODUCTION

Hepatitis caused by the hepatitis B virus (HBV) is a disea-
se of great importance to public health around the world.
Approximately 30% of the world’s population, or about
2 billion people, have serologic evidence of current or past
infection with HBV. Of these, it is estimated that appro-
ximately 360 million people are chronically infected and
600,000 die every year due to acute severe hepatitis, he-
patocellular carcinoma or cirrhosis.!

HBV has ten distinct genotypes (A to J), identified
and defined according to a difference of 8% in their ge-
nomic sequences. Recent studies suggest that HBV ge-
notypes may differentially affect the severity of liver di-
seases such as cirrhosis and hepatocellular carcinoma, as
well as response to treatment.” The HBV genotypes have
distinct geographical distribution. Genotype A is found
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mainly in North America and Africa. Genotypes B and C
are prevalent in Southeast Asia and the Far East, and the
latter has been associated with increased risk of hepato-
cellular carcinoma. Genotype D has been found th-
roughout the world with the highest prevalence in the
Mediterranean, Middle East, South Asia and particularly
in India. Genotypes E and F are prevalent in West Africa
and Brazil’s indigenous population, respectively. Moreo-
ver, genotype G has been reported in the USA, France, Co-
lombia and Brazil while genotype H has been found in
North and Central America. Recently, through phyloge-
netic analysis, a new genotype was characterized in Viet-
nam and Laos, being designated as genotype 1,>* while
genotype ] was identified in Japan.® In Brazil, the most
common genotype is A, followed by genotypes D and F.
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The North, Northeast and Southeast regions have a higher
frequency of genotype A, while genotype D is the most
common in the South.® In some regions, genotypes B and
C are also detected at low prevalence, reflecting the pre-
sence of descendants of Asian immigrants in these popu-
lations.” A study conducted in Ribeirdo Preto, Sio Paulo,
found genotype D in 56.5% of the cases, genotype A in
41.3%, and genotype in 2.2%.® The presence of these ge-
notypes reflects the mix of cultures in Brazil: Native Ame-
rican, European and African backgrounds make the
country an important model for studies of population
genetics, suggesting an influence of the immigration pat-
tern in each region.’

The aim of this study was to identify HBV genotypes
in samples received by the viral hepatitis at the Adolfo
Lutz Institute, for determining HBV viral load.

MeTHODS

Sampling

During this study, samples from chronic carriers of HBV
patients, treated by Public Health Services in the state of
Siao Paulo, were analyzed in order to initiate or monitor
treatment. Clinical follow-up and laboratory diagnosis
of these patients were performed using commercial tests
available throughout Brazil, approved and regulated by
the National Health Surveillance Agency (Anvisa) of the
Ministry of Health.

The sample consisted of 94 plasma specimens from
patients from health centers and public hospitals in the
state of Sdo Paulo, in the period comprising June 2010
to May 2011. The samples were stored in a freezer at-20°C
and thawed immediately before testing.

DNA extraction

Extraction of HBV DNA was carried out using the com-
mercial kit QTAamp® DNA Mini and Blood Mini Hand-
book - QIAGEN®), as described in the manufacturer’s ins-
tructions.®

Polymerase chain reaction

The polymerase chain reaction (PCR) was performed as
described by Kaneko et al.'®!! with some modifications.
The S and Pol regions were amplified according to the
protocol reported by Sitnik et al.,” for subsequent iden-
tification of the HBV genotypes.

Sequencing

To determine the genotypes, we used the product ampli-
fied by Nested-PCR of S and Pol regions of HBV. The po-
sitive samples were sequenced using ABI Prism BigDyeTM

Terminator V.3.0 kit. The genotypes were confirmed using
the genotyping tool available from the NCBI website
(htep://www.ncbinlm.nih.gov/projects/genotyping/form-

page.cgi).

ResuLts

Of all the samples analyzed, 50 were from females and 44
from male patients, ages ranged from 1 to 71 years with
a median of 40 years. All 94 samples extracted and analy-
zed by PCR tested positive. Through sequencing, we were
able to determine the genotypes of 91 samples (97%) (Fi-
gure 1) and genotypes were: A (55.3%), D (32%), F (5.3%),
C (3.2%) and G (1%). To confirm the sample identified as
genotype G, another extraction, PCR and sequencing were
performed.

[] Genotype A
Genotype C
52 Genotype D
Genotype F
[ ] Genotype G
B Not genotyped

FIGURE 1 Distribution of the HBV genotypes identified in samples

collected in the state of Sdo Paulo.?

Discussion
HBV genotyping may be an important tool for prognosis
of disease progression and treatment. Furthermore, it may
be important for understanding the evolution and epide-
miology of the virus, since the genotypes vary according
to geographic region and often correlated with risk factors.

As expected, the most prevalent genotypes in the study
population were genotypes A and D, and these results are
consistent with studies on the prevalence of genotypes in
Brazil. Genotypes A and D are the most prevalent world-
wide, while genotype F is prevalent in the Americas and
genotype C is characteristic of the Asian population; ge-
notype C is also quite common in the state of Sdo Paulo.
Compri et al.'? found genotypes A, D and C in children,
adolescents and their families in the state of Sio Paulo.
Moraes et al.”? found genotypes A, D and F in Rio de Ja-
neiro. These same genotypes were also described in po-
pulations in Goidnia and Santa Catarina.!*!>!¢

Recent studies have suggested that the rate of lamivu-
dine resistance was higher in patients infected with HBV ge-
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notype A than those with genotype D.'”!® Genotype C has
been associated with lower rates of spontaneous clearance
of HBeAg in serum compared to infection with genotype B.
In addition, genotype C is associated with higher levels of
HBV DNA replication, more advanced liver disease, hepato-
cellular carcinoma, and a decreased rate of response to in-
terferon treatment compared with genotype B."”

A strain of genotype G, which is not common in our
population, was also identified in this study. The geno-
type G sample came from a female patient carrying the
human immunodeficiency virus (HIV). Bottecchia et al.?
identified the genotype G in a patient infected with HBV
and in only two patients coinfected with HIV. The pres-
ence of genotype G has been associated with sexual rela-
tions between men.?! A study conducted by Sanchez et
al.?? showed a high prevalence of genotype G only in men
who have sex with men (MSM) and always coinfected with
another genotype of HBV. In Brazil, Silva et al.”® identi-
fied two patients with genotype G in this population
which could somehow be associated with this sexual be-
havior.

Genotype G was first described in 2000.%* Later, this
genotype was also identified in the United States, Cana-
da, Brazil, Mexico, France, Germany, Vietnam, Thailand,
and Japan.?!*% Genotype G is essentially identical to the
other HBV genotypes, but has some unique features in-
cluding an insertion of 36 bp at the gene start codon.**
Genotype G is the rarest of all HBV genotypes. This ge-
notype is usually found as a coinfection with other HBV
genotypes.?® Work conducted by Bottecchia et al.?® de-
monstrated that patients with HBV genotype G presen-
ted lamivudine-resistance mutations and large genetic
variation among samples, which points out the impor-
tance of the circulation of genotype G in Brazil for the
treatment of HBV. Nevertheless, epidemiological and cli-
nical data are still limited, probably due to the low inci-
dence worldwide.

Among the approximately 40 million people infected
with HIV worldwide, an estimated two million to four
million are also chronically infected with HBV.*” The pre-
valence rates of HIV/HBV coinfection, obtained in Brazi-
lian studies of samples from health services, are between
5.3% and 24.3%. The increased incidence of chronic com-
plications of viral hepatitis in this population has been
observed, which differs from what is seen with other op-
portunistic diseases. This is explained by increased sur-
vival of HIV-infected patients from the use of antiretro-
virals. In general, HBV infection tends to be more
aggressive in HIV-infected individuals than in mono-in-
fected patients, with highest rates of HBV carriers, higher

HBYV viremia levels, more frequent episodes of activation
and more rapid progression to cirrhosis.?”

The identification and determination of epidemiology
and molecular characteristics of circulating HBV genoty-
pes is important and can be a tool for prognosis and treat-
ment of HBV as well as the hepatitis C virus (HCV). Fur-
thermore, it demonstrates the circulation of different viral
strains in Brazil. Clinical follow-up of individuals with ch-
ronic HBV infection should be one of the concerns, ma-
king it necessary to implement continuous measures of
prevention-based health education. The most effective mea-
sure to combat HBV infection is active immunization of
susceptible individuals, using currently available vaccines,
which are highly efficient and safe, in addition to encou-
raging the use of condoms, and spreading information on
the risk presented by manicures and drug users. These mea-
sures enable the creation of programs for infection con-
trol, seeking eventual eradication of hepatitis B and pro-
phylaxis of hepatocellular carcinoma.®

ConcLusION
In this study, we identify the HBV genotypes prevalent in
the state of Sdo Paulo. Genotypes identified are those al-
ready described in previous studies, and we also found a
sample infected with genotype G, a rare genotype, asso-
ciated with men who have sex with other men, HIV-posi-
tive. However, in our study, genotype G was found in a
female HIV-infected patient, which demonstrates the re-
levance and need of genotyping a larger number of pa-
tients. Genotyping is an important tool for prognosis of
disease progression, treatment, and better understanding
of the virus’ evolution and epidemiology, since genoty-
pes vary according to geographical regions and often cor-
relate with risk factors.

Project approved on 9/29/2009 by the Research Ethics
Committee of the Adolfo Lutz Institute - CEPIAL (CCD-
-BM 06/2009), according to Resolution 196/96 on research
involving human subjects, published by the National
Health Council - Ministry of Health - Brasilia (1996).

Project n° 09/53086-4 2, financed by the FAPESP.
Resumo

Identifica¢do dos gendtipos do virus da hepatite B no Es-
tado de Sdo Paulo.

Objetivo: o objetivo deste estudo foi identificar os gendtipos
do HBV nas amostras de soros recebidas pelo Laboratério de
Hepatites do Centro de Virologia do Instituto Adolfo Lutz.
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Métodos: foram analisadas aleatoriamente 94 amostras
de soropositivas, provenientes de diversos municipios do
Estado de Sdo Paulo. Para determinagio dos genétipos, foi
realizada Nested-PCR das regides S e Pol do HBV. Os ge-
nétipos foram identificados comparando os resultados
amplificados com as sequéncias depositadas no GenBank.
Resultados: foi possivel determinar o genétipo de 91 (97%)
amostras do total analisado e os genétipos identificados
foram: gendtipos A (55,3%), D (32%), F (5,3%), C (3,2%) e
G (1%). Ha poucos dados a respeito da epidemiologia do
gendtipo G. Esse genétipo tem sido detectado em areas
restritas do mundo. Geralmente, a infec¢io pelo gendtipo
G ocorre em individuos HIV positivos do sexo masculino.
Neste trabalho, a amostra identificada como G foi também
positiva para HIV e era de uma paciente do sexo feminino,
dado raro na literatura cientifica.

Conclusio: neste trabalho, foram identificados os gené-
tipos mais frequentes, assim como uma cepa do genotipo
G, rara entre os encontrados em nosso meio.

Palavras-chave: hepatite B; reacdo em cadeia da polime-
rase; gendtipo; Brasil.
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