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Occult hepatitis B virus infection among injecting drug users
in the Central-West Region of Brazil
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The prevalence of occult hepatitis B virus (HBV) infection was investigated in 149 hepatitis B surface antigen (HB-
sAg) negative injecting drug users (IDUs) in the Central-West Region of Brazil. Of these individuals, 19 were positive
for HBV DNA, resulting in an occult HBV infection prevalence of 12.7% (19/149); six of these 19 individuals had anti-
HBYV core and/or anti-HBV surface antibodies and 13 were negative for HBV markers. All IDUs with occult hepatitis
B reported sexual and/or parenteral risk behaviours. All HBV DNA-positive samples were successfully genotyped.
Genotype D was the most common (17/19), followed by genotype A (2/19). These findings reveal a high prevalence of
occult HBV infection and the predominance of genotype D among IDUs in Brazil’s Central-West Region.
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Chronic hepatitis B virus (HBV) infection consti-
tutes a significant public health problem that affects ap-
proximately 350 million individuals worldwide, despite
the availability of a safe and effective vaccine (Liaw &
Chu 2009). The possible clinical outcomes of HBV in-
fection include cirrhosis and the development of hepato-
cellular carcinoma (HCC) (Brechot et al. 2010). HBV is
classified into eight genotypes (designated A-H) based
on genomic sequence divergences of > 8% (Kurbanov et
al. 2010). Each of the genotypes has a typical geographi-
cal distribution; for example, genotypes A, D and F are
the most prevalent in Brazil (Mello et al. 2007).

HBYV infection is typically diagnosed based on the
results of serological tests designed to detect the pres-
ence of the hepatitis B surface antigen (HBsAg) and the
clearance of this antigen coincides with the disappear-
ance of viraemia and disease remission. Occult HBV
infection is characterised by the presence of HBV DNA
in the blood and/or liver in HBsAg-negative individu-
als, who may present with or without antibodies to HBV
core antigen (anti-HBc) and/or to HBsAg (anti-HBs)
(Raimondo et al. 2007, Hollinger & Sood 2010). Occult
HBYV infection is relevant in different clinical contexts.
For example, carriers serve as sources for HBV trans-
mission through blood transfusions or liver transplants.
In addition, occult HBV infection may influence the
progression of liver disease and HCC (Said 2011).
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Injecting drug users (IDUs) are at increased risk
for acquiring blood-borne infectious diseases, particu-
larly HBV. HBV transmission in this population occurs
through multiple pathways, including sexual transmis-
sion or exposure to contaminated blood through the shar-
ing of needles, syringes or other injecting equipment (Al-
ter 2003, Lugoboni et al. 2009). To date, few studies have
documented the prevalence of occult HBV infection in
IDUs (Torbenson et al. 2004, Lin et al. 2007, Trinks et al.
2008, Vitale et al. 2008). Furthermore, no data are avail-
able regarding occult HBV infection rates among IDUs in
Brazil. Therefore, in this study, the prevalence of occult
HBYV infection was determined in the IDU population in
the Central-West Region of Brazil. Risk behaviours and
HBYV genotypes were also identified.

Thousand and two individuals attending 34 public,
private and charitable drug treatment centres in the capi-
tals cities of three states (18 in Goiania, state of Goids,
8 in Campo Grande, state of Mato Grosso do Sul and 8
in Cuiab4, state of Mato Grosso) were recruited between
August 2005-November 2006. Among these individuals,
all IDUs (n = 150) were selected for this cross-sectional
study. Informed consent was obtained from all subjects.
The participants were interviewed to collect data on so-
ciodemographic characteristics, HBV-associated risk
factors and previous HBV vaccination status. This study
was approved by the Ethical Committee of the Maternal/
Infant Hospital in Goiania.

Blood samples were collected and all serum sam-
ples were tested by ELISA for the presence of HBsAg
(Hepanostika HBsAg Ultra, bioMérieux, Boxtel, The
Netherlands), antibodies to the HBc (anti-HBc, Hepanos-
tika anti-HBc¢ Uni-form, bioMérieux) and antibodies to
the HBsAg (anti-HBs, DiaSorin anti-HBs, Saluggia,
Vercelli, Italy). In addition, tests were performed to
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detect anti-HCV (INNOTEST HCV Ab III, Innogenet-
ics, Belgium) and anti-human immunodeficiency virus
(HIV) antibodies by ELISA (Murex Biotech, UK). Anti-
HCYV and anti-HIV-positive samples were retested using
a line immunoassay (INNO-LIA HCV Ab III, Innoge-
netics) and Western blot analysis (BioRad Laboratories,
France), respectively.

DNA was extracted from all IDUs’ samples and the
pre-S/S region was amplified using semi-nested poly-
merase chain reaction (PCR) as previously described
(Niel et al. 1994, Motta-Castro et al. 2005). To avoid
cross-contamination between samples, specific labora-
tory work areas were designated for the handling of re-
agents and samples and for the manipulation of amplified
products. Positive and negative controls were included in
all DNA extractions and PCR amplification reactions.
No more than 15 serum samples were extracted at one
time. In addition, water was subjected to the same steps
of extraction and PCR amplification as a negative con-
trol for each group of five serum samples. HBV DNA
positivity was confirmed by repeating the DNA extrac-
tion and amplification procedures.

Only samples that were positive in both independent
assays were considered positive for HBV DNA. Re-
striction fragment length polymorfism (RFLP)-based
genotyping was performed as described by Araujo et
al. (2004) with some modifications (Motta-Castro et al.
2005). Nucleotide sequence analysis of the S region was
performed after semi-nested PCR amplification as pre-
viously reported (Motta-Castro et al. 2008).

The occult HBV infection prevalence and 95% confi-
dence interval (CI) were calculated. The chi-square test
was used to compare the frequencies of the HBV geno-
types. A p value < 0.05 was defined as statistically sig-
nificant. The data were analysed using Epi Info (CDC,
Atlanta, GA, USA).

As shown in Table I, 31 of the 150 IDUs (20.6%) had
been exposed to HBV; one was HBsAg-positive, 18 were
anti-HBc/anti-HBs reactive and 12 were positive only for
anti-HBc. An additional nine IDUs (6%) were positive
only for anti-HBs, suggesting that these individuals had
been vaccinated for HBV, but had not been exposed to the
virus. The remaining IDUs (n = 110) were negative for
HBV serological markers. HBV DNA was detected in the
HBsAg-positive sample. Of the 149 HBsAg-negative sam-
ples, 19 were positive for HBV DNA, resulting in an occult
HBYV infection rate of 12.7% (95% CI: 8.0-19.4); five of the
19 were anti-HBc/anti-HBs positive, one was positive for
anti-HBc only and 13 were negative for HBV markers.

Table II presents the demographic characteristics,
risk behaviours, co-infections and HBV genotypes of
the IDUs with occult hepatitis B infections. All of these
individuals were male and aged from 19-44 years. The
duration of drug use among the participants ranged from
five-29 years. All of these individuals reported several
risk behaviours associated with the acquisition of HBV
infections: sharing syringes and needles (13/19), shar-
ing personal tools, such as razors, toothbrushes and nail
clippers (5/19), tattoos (11/19), piercings (4/19), receiving
blood transfusions (4/19), having multiple sexual partners
(13/19)and ahistory of incarceration (10/19). Six IDUs were

TABLE I

Serological and hepatitis B virus (HBV) DNA status
of 150 injecting drug users in Central-West Region of Brazil

Serological HBV DNA

markers positive/total %
HBsAg 1 100
Anti-HBc/anti-HBs 5/18 27.8
Anti-HBc only 1/12 8.3
Anti-HBs only 0/9 0
No serological marker 13/110 11.8

HBc: HBV core; HBs: HBV surface; HBsAg: HBs antigen.

co-infected with HCV (31.6%) and one was HIV posi-
tive (5.3%). All 19 HBV-DNA-positive, HBsAg-negative
samples were successfully genotyped by RFLP, resulting
in the identification of HBV genotypes D (n = 17, 89.5%)
and A (n =2, 10.5%) (> = 23.68; p = 0.00). The HBsAg-
positive IDU was infected with genotype D. Nucleotide
sequencing of the S region was successfully performed
for four of the 20 HBV-DNA-positive samples. The re-
sults of the PCR-RFLP analysis were confirmed for these
four samples, which included three from genotype D and
one from genotype A.

The present study represents the first investigation
designed to identify occult HBV infection in an IDU
population in Brazil. No similar reports from Brazil were
available for comparative purposes, but the prevalence of
occult HBV infection measured in this study was higher
than that observed in a population of non-IDUs in the
Central-West Region of Brazil (2.7%, CI 95%: 0.7-8.3)
(Ferreira et al. 2009). Nevertheless, the prevalence ob-
served in this study is comparable to those observed in
IDU populations Italy (3.2%, CI 95%: 0.5-12.1) (Vitale et
al. 2008) and Argentina (7.7%, CI 95%: 3.9-14.0) (Trinks
et al. 2008). It is, however, lower than those reported by
Torbenson et al. (2004) and Lin et al. (2007) in Baltimore
(45%, CI 95%: 37.6-52.5) and Taiwan (41.1%, CI 95%:
35.5-46.8), respectively. The patterns of local endemic-
ity for HBV infection and the methodological differences
between studies may explain the observed discrepancies
in the rates of occult hepatitis B infection among popu-
lations. Furthermore, among certain patient groups, the
prevalence of occult HBV infection would likely be sig-
nificantly higher. For example, occult HBV infection has
been observed in approximately 30-95% of chronic hepa-
titis C patients and in 8-51% of HIV patients (Hollinger
& Sood 2010, Said 2011). In the present study, 31.6% of
HBYV DNA-positive individuals were also positive for an-
ti-HCV and 5.2% were positive for HIV. These findings
were expected and can be explained by the shared risk
factors associated with the transmission of these viruses.

IDUs constitute a population that is frequently ex-
posed to various viral pathogens because they engage in
high-risk sexual and injecting behaviours (Reimer et al.
2007, Nasir et al. 2011). Specifically, exposure to HBV as
a consequence of sexual behaviours (multiple sexual part-
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TABLE 11
Demographic characteristics, risk behaviours, co-infections and hepatitis B virus (HBV) genotypes
from 19 injecting drug users (IDUs) with hepatitis B occult infection in Central-West Region of Brazil
Age Duration of drug use Risk HBV

Sample (years) (years) behaviours Co-infections genotype
IDU-1 24 10 a,b,c,d, g - A
1DU-2 19 5 a,c,f,g - D
IDU-3 35 17 a,f,g - D
IDU-4 33 20 a, f - D
IDU-5 27 11 a,b,c,d, g HCV D
IDU-6 35 9 c,d, f, g - A
IDU-7 34 15 c,f,g HIV D
IDU-8 40 26 a,c HCV D
IDU-9 39 10 a, f - D
IDU-10 27 12 c,f,g - D
IDU-11 34 18 a,b, f HCV D
IDU-12 40 19 a,e f,g HCV D
IDU-13 27 12 e, f,g - D
IDU-14 33 17 c,f,g HCV D
IDU-15 31 16 c,d, f - D
IDU-16 28 9 a,b - D
IDU-17 25 6 a,c,e - D
IDU-18 44 29 a,c,e,f - D
IDU-19 39 15 a,b HCV D

a: sharing syringes/needles; b: sharing personal tools; c: tattoo; d: piercing; e: blood transfusion; f: multiple sexual partners; g:
incarceration; HCV: hepatitis C virus; HIV: human immunodeficiency virus. All individuals are male.

ners, 68.4%) and parenteral behaviours (sharing syring-
es/needles, 68.4% and tattooing, 57.9%) were identified
among IDUs with occult HBV infections. Additionally,
secondary risk factors, such as a history of incarceration,
should also be considered (Maher et al. 2004, Coelho et
al. 2009). Another important characteristic was a longer
period of drug use. For example, Lin et al. (2007) demon-
strated that extended periods of drug use were associated
with HBV infection in an IDU population. In the present
study, most HBV-DNA-positive individuals had used in-
jecting drugs for more than 10 years, which reflects the
effects associated with cumulative exposures.

We found a predominance of genotype D in the IDU
population studied and genotype A was the second most
common. Interestingly, Panessa et al. (2009) previously
identified a significant association between genotype D
and injecting drug use. Moreover, the predominance of
genotype D observed in IDUs in this study was consis-
tent with findings reported elsewhere (Lindh et al. 2000,
Swenson et al. 2001, Garfein et al. 2004, Alam et al.
2007, Alzahrani et al. 2009). However, additional stud-
ies will be needed to confirm these associations.

In conclusion, this study identified a high prevalence
of occult HBV infection and the predominance of geno-
type D in an IDU population in the Central-West Region
of Brazil. Because these individuals are potential sourc-
es of HBV transmission and because they reported sex-
ual and/or parenteral risk factors associated with HBV

infection, our findings suggest that additional attention
should be given to the prevention of HBV transmission
among IDUs in Brazil.
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