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Hepatitis B virus infection profile in hemodialysis patients in
Central Brazil: prevalence, risk factors, and genotypes
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Hemodialysis patients are at high risk for hepatitis B virus (HBV) infection. A survey was conducted in the
hemodialysis population of the state of Goiás, Central Brazil, aiming to assess the prevalence of HBV infection, to
analyse associated risk factors, and also to investigate HBV genotypes distribution. A total of 1095 patients were
interviewed in 15 dialysis units. Serum samples were screened for HBV serological markers by enzyme-linked
immunosorbent assay. Hepatitis B surface antigen (HBsAg) positive samples were tested for HBV DNA by poly-
merase chain reaction and genotyped by restriction fragment length polymorphism. Global HBV infection preva-
lence was 29.8% (95% CI: 27.1-32.5). Multivariate analysis of risk factors showed that male gender, length of time
on hemodialysis, and blood transfusion before 1993 were associated with HBV positivity. HBV DNA was detected in
65.4% (17/26) of the HBsAg-positive samples. Thirteen of 17 HBV DNA positive samples were genotyped. Genotype
D (61.5%) was predominant, followed by A (30.8%), while genotype F was detected in only one (7.7%) sample.
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Hepatitis B remains a significant worldwide health
problem. Globally, it is estimated that 2 billion people have
been infected, and more than 350 million people are hepa-
titis B virus (HBV) chronic carriers. These chronically in-
fected individuals are at high risk of liver cirrhosis and
hepatocellular carcinoma. HBV isolates have been classi-
fied into eight genotypes (A to H) which have a charac-
teristic geographical distribution (McMahon 2005).

As the parenteral exposure is a major route for viral
transmission, hemodialysis patients are at particular risk
of acquiring HBV infection. In some countries, this infec-
tion has been controlled in dialysis centers by adherence
to hemodialysis-specific infection-control practices and
to hepatitis B vaccination (Ambuhl et al. 2000, Finelli et al.
2005). However, for others, HBV infection is still an impor-
tant problem to patients (Vladutiu et al. 2000, Otedo et al.
2003, Kumar et al. 2005). Nevertheless, HBV infection out-
breaks are still seen when failures in infection control pro-
cedures occur (De Castro et al. 2000, Lewis-Ximenez et al.
2001).

In Brazilian hemodialysis patients, HBV infection has
been poorly  investigated. Few studies have shown
HBsAg prevalence rates ranging from 4 to 15.1% in he-
modialysis patients (Cendoroglo Neto et al. 1995, Souza
et al. 2003). The present study is the first to evaluate the
HBV infection prevalence in a large hemodialysis popula-
tion in Central Brazil, which included all dialysis units and
patients in the state of Goiás. Risk factors associated with
this infection and HBV genotypes distribution were also
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determined.
This study was carried out in all dialysis units (N = 15)

from the state of Goiás. Between April and December 2002,
all chronic hemodialysis patients (N = 1095) were inter-
viewed for possible risk factors to HBV infection. The
studied population ranged in age from 3 to 97 years (aver-
age 49.3 years). Six hundred forty-six were males (59%)
and 449 were females (41%). During the survey period, all
subjects received treatment three times a week and they
were distributed in three shifts. Hemodialysis has been
performed with bicarbonate and cuprophane or poly-
sulphone dialyzers. These and bloodlines were disinfected
and reused by the same patient. Hemodialysis machines
were disinfected at the end of the day, and environmental
surfaces after each session. HBsAg positive patients were
isolated in a separated room. Permission for carrying out
the study was granted by the institutions involved and
informed consent was obtained from all participants. The
protocol used in the present study was approved by the
Ethical Committee of the Federal University of Goiás.

Serum samples were screened by enzyme-linked im-
munosorbent assay (ELISA) for the presence of hepatitis
B surface antigen (HBsAg), hepatitis B core antibody
(anti-HBc), and hepatitis B surface antibody (anti-HBs)
(Hepanostika Uni-form Organon Teknika B.V., Boxtel, Hol-
land). HBsAg-positive samples were submitted to hepati-
tis B e antigen (HBeAg) and antibody for HBeAg (anti-
HBe) detection (Hepanostika Uni-form), and also to DNA
extraction. Pre-S/S genome region was amplified by a semi-
nested PCR assay essentially as described by Motta-
Castro et al. (2005). PCR products were subjected to RFLP
genotyping analysis (Araujo et al. 2004).

Chi-square test and Chi-square for trend were under-
taken to evaluate risk factors associated with HBV infec-
tion (defined as anti-HBc and/or HBsAg positivity). Sta-
tistical significance was assessed at the 0.05 probability
level in all analyses. Risk factors, first estimated by odds
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ratio in univariate analysis, were analyzed subsequently
by multiple logistic regression to identify possible con-
founders. Statistical evaluations were performed using
Epiinfo program, version 2000 package developed by the
Centers for Disease Control and Prevention (Atlanta, GA).

Of the 1095 hemodialysis patients, 272 (24.8%) had
anti-HBs with anti-HBc, 28 (2.5%) were anti-HBc alone,
and 26 (2.4%) were HBsAg-positive (one had only this
marker and 25 HBsAg with and anti-HBc), resulting in an
overall HBV prevalence infection of 29.8% (95% CI: 27.1-
32.5). The prevalence of anti-HBc by dialysis unit is shown
in the Figure, which varied from 19.6% (Unit 7) to 41%
(Unit 5). HBsAg-positive patients were distributed in eight
units. Of these, Units 4 and 12 showed high HBsAg preva-
lence rates (7.5 and 6.9%, respectively).

Among all risk factors studied, multivariate analysis
revealed that only gender, history of blood transfusion

before 1993, and length of time on hemodialysis were sig-
nificantly associated with HBV positivity (Table I).

Table II shows the serological and molecular charac-
teristics of the HBsAg-positive hemodialysis patients.
Nine (34.6%) subjects were HBeAg-positive, 15 (57.7%)
were anti-HBe-positive, and the remaining 2 (7.7%) were
negative for both markers. HBV DNA was detected in 9/9
(100%) HBeAg-positive serum samples, in 7/15 (46.7%)
anti-HBe-positive samples, and also in one sample that
was negative for both markers. Among 17 HBV DNA posi-
tive sera, genotyping was performed on 13 samples: 8
(61.5%) were genotype D, 4 (30.8%) genotype A, and 1
(7.7%) genotype F, whereas the remaining 4 were weakly
positive by PCR. HBV isolates of genotype D were found
in dialysis Units 4, 5, and 12. Genotype A was circulating
in Units 1, 4, and 5. One sample of genotype F was also
detected in the Unit 5.

The present study showed higher prevalence rates
for the overall HBV infection and HBsAg in hemodialysis
patients in Central Brazil, when compared to rates found
in local blood donors (29.8 vs 10.7% and 2.4 vs 0.8%,
respectively) (Martelli et al. 1999). Nevertheless, a signifi-
cant decline (12 to 5.8%) was observed in the hemodialy-
sis population of Goiânia city between 1995 and 1999 (Teles
et al. 2002). Also, in this study, the prevalence declined to
2.4% in 2002 (data not shown). With reference to other
Brazilian hemodialysis populations, HBsAg prevalence
found in Central Brazil was lower than those observed in
Tocantins (4%) (Souza et al. 2003) and Santa Catarina (10%)
(Carrilho et al. 2004) in North and South regions, respec-
tively, and also in Belo Horizonte (4.4%) (Busek et al. 2002),
Rio de Janeiro (11.1%) (Vanderborght et al. 1995), and São
Paulo (15.1%) (Cendoroglo Neto et al. 1995) in Southeast
of Brazil. However, these HBsAg prevalence rates were

TABLE  I

Risk factors associated with hepatitis B virus infection in hemodialysis population of the state of Goiás, Central Brazil

Crude OR Adjusted OR a

Risk factor (95% CI) (95% CI)

Gender
Female 1.0 1.0
Male 1.6 (1.2-2.2) 1.8 (1.2-2.7)

Blood transfusion before 1993 b
No 1.0 1.0
Yes 2.5 (1.8-3.6) 2.3 (1.6-3.3)

Length of time on hemodialysis
< 1 year 1.0 1.0
1 a 3 years 1.1 (0.8-1.6) 0,9 (0.6-1.4)
> 3 years 2.6 (1.8-3.7) 2.6 (1.7-4.0)

Multiple sexual partners
No 1.0 1.0

     Yes 1.5 (1.1-2.0) 0.9 (0.6-1.3)

STD
     No 1.0 1.0
     Yes 1.5 (1.1-2.1) 1.1 (0.7-1.6)

CI: confidence interval; a: adjusted for age, gender, screening of blood for anti-HBc, length of time on hemodialysis, multiple sexual
partners and sexually transmitted disease (STD); b: the year that mandatory screening for anti-HBc was implemented in Brazil.

The prevalence of anti-HBc and HBsAg in 15 hemodialysis units in
the state of Goiás, Central Brazil.
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higher than those found in developed countries as Swit-
zerland (1.6%) (Ambuhl et al. 2000) and the US (1%) (Finelli
et al. 2005). These data show that HBV infection contin-
ues to be an important problem in Brazilian dialysis units.

Blood transfusion has been pointed as an important
risk factor for hepatitis B in hemodialysis population
(Vladutiu et al. 2000, Otedo et al. 2003). In the present
investigation, patients who received blood transfusion
before 1993 had a 2.3-fold (95% CI: 1.6.-3.3) greater risk of
HBV positivity compared to those that were transfused
after. Screening of blood products for HBsAg and anti-
HBc in Brazilian blood banks since 1989 and 1993, respec-
tively, has been contributed to reduce this risk (Kupek
2001). In addition, the use of recombinant erythropoietin
for anemia treatment has decreased the need for blood
transfusion in hemodialysis patients.

Many investigations have demonstrated that dura-
tion of hemodialysis treatment is strictly correlated with
hepatitis B positivity, suggesting HBV nosocomial trans-
mission (Vladutiu et al. 2000, Busek et al. 2002, Otedo et al.
2003, Carrilho et al. 2004). In fact, our patients under treat-
ment for more than three years had 2.6-fold (95% CI: 1.7-
4.0) greater risk of HBV infection compared to subjects
who had undergone less than one year.

HBV DNA was detected in serum samples of all (9/9)
HBeAg-positive patients and in 46.7% (7/15) of the anti-
HBe-positive patients. One HBeAg/anti-HBe-negative

patient also had HBV DNA detectable in his serum. These
data were similar to those previously found by Teles et al.
(2002), which emphasize the need for rapid recognition
and isolation of HBsAg-positive patients regardless of
their HBeAg/anti-HBe status.

HBV isolates of genotypes A, D and F were detected
in the studied patients. These genotypes have been found
in other Brazilian hemodialysis populations (De Castro et
al. 2000, Teles et al. 2002, Souza et al. 2003, Carrilho et al.
2004) reflecting the HBV genotypes circulating in our
country (Moraes et al. 1996, Araujo et al. 2004, Sitnik et al.
2004). Genotype D was predominant in this hemodialysis
patients (61.5%), as observed by others (De Castro et al.
2000, Teles et al. 2002, Carrilho et al. 2004). In addition,
HBV isolates from genotype D have been involved in
outbreak in dialysis units (De Castro et al. 2000). These
findings suggest that genotype D is more likely to dis-
seminate in hemodialysis environmental. In fact, this geno-
type was more frequently found in Units 4 and 12 where
high HBsAg prevalence rates were observed. In these
units, all patients (2-4, 8, 9, 12, and 25) infected with geno-
type D had more than 3 years on hemodialysis and did
not dialyzed in another unit before.

In conclusion, although HBsAg prevalence in hemo-
dialysis population of Goiás, Central Brazil, is smaller than
those found in other Brazilian hemodialysis patients, it is
still high when compared with those observed in devel-
oped countries. The finding that length of time on hemo-
dialysis is associated with HBV seropositivity suggests
nosocomial transmission. Also, the predominance of geno-
type D of HBV in this population corroborates this hy-
pothesis, reinforcing the need for stricter adherence to
infection control measures in dialysis units. Therefore,
further studies with genome sequencing may provide more
detail information on the molecular epidemiology of HBV
infection, which may be helpful in understanding the HBV
transmission in this hemodialysis population.
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