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Endemic Area for Schistosomiasis Mansoni in Brazil

 JC Serufo/+, CMF Antunes*, RA Pinto-Silva, R Gerspacher-Lara, AAM Rayes,
SC  Drummond**, CMF Reis, MJ Martins, SA Mingoti***, JR Lambertucci

Departamento de Clínica Médica, Faculdade de Medicina, UFMG, Av. Alfredo Balena 190, 30130-100 Belo
Horizonte, MG, Brasil *Departamento de Parasitologia, Instituto de Ciências Biológicas, UFMG **Fundação

Nacional de Saúde ***Departamento de Estatística, ICEX, UFMG, Belo Horizonte, MG, Brasil

 Data on the association of schistosomiasis and hepatitis B in field-based studies  are scarce. Two
areas have been selected for this study: i) Queixadinha, endemic for schistosomiasis, with a population
of 693 individuals, and ii) Capão, a control non-endemic area, with 515 inhabitants. Sera of all indi-
viduals in both areas were  tested for hepatitis B infection, yearly, from 1994 to 1997. In the first area
hepatitis B was found in 32.1% of children up to one year old and reached a peak of 68.7% in the age
range of 15 to 19 years. In the control area the prevalence of hepatitis B was under 5% up to 19 years of
age and the highest prevalence was observed in adults over 45. HBsAg was detected in 9.4% of the
individuals living in the endemic area for schistosomiasis and in 1.4% of the controls (OR=4.98;
95%CI=3.7-6.7). The index of chronicity of HBsAg was not statistically different in the studied areas
(8.1% x 7.3%; OR = 1.09; 95%CI= 0.42-3.03), nor was it different for people with and without schisto-
somiasis in Queixadinha (8.7% x 7.0%). We conclude that  the Schistosoma mansoni infection has not
altered the course of hepatitis B in the studied area.
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Data on the association of Schistosoma mansoni
infection and hepatitis B virus (HBV) in endemic
areas are rather few. In hospital-based series, the
carrier rate of HBV in patients with hepatosplenic
schistosomiasis was higher than in the controls
(Guimarães 1973, El-Raziky et al. 1979, Guimarães
et al. 1981, El-Badrawy et al. 1983, Hammad et al.
1990, Ghaffar et al. 1991, Farghaly & Barakat
1992, Darwish et al. 1992), whilst in field-based
studies controversy on the strength of the associa-
tion still remains (Bassily et al. 1979, Hyams et al.
1986, Eltoum et al. 1991).

Some authors have suggested that infection
with the hepatitis B virus in patients with schisto-
somiasis tend to evolve more frequently to chro-
nicity and may also induce a more severe form of
schistosomiasis (Lyra et al. 1976, Bassily et al.
1983, Hunter et al. 1983, Daneshmend et al. 1984,
Coelho et al. 1985, Van der Borch 1987, Pereira et
al. 1994).
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In previous works a series of hindrances have
impaired a convincing statistical analysis of data.
The problems included miscalculation of  sample
sizes in the majority, the absence of control groups
or the inadequate selection of groups and/or major
losses of patients during follow up in some, and
the low accuracy of old laboratory tests used to
diagnose hepatitis B in studies made in the seven-
ties (Serufo & Lambertucci 1997, Serufo 1997).

This is the first field-based study on the asso-
ciation of hepatitis B and schistosomiasis in Brazil
in which the index of chronicity for hepatitis B was
compared in endemic and nonendemic areas.  We
conclude that schistosomiasis did not alter the
course of hepatitis B in a rural community of Bra-
zil.

MATERIALS AND METHODS

Study area - Two areas have been selected for
this study: i) Queixadinha, a rural community in
the district of Caraí, in the northeast of the State of
Minas Gerais, Brazil (Lambertucci et al. 1996), lies
in an area known to be highly endemic for schisto-
somiasis mansoni, and ii) Capão, also a rural com-
munity in the district of Presidente Juscelino in the
northwest of the same state, where schistosomia-
sis has never been found. No case of malaria, acute
Chagas disease or visceral leishmaniasis has been
diagnosed in both areas in recent years. Although
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these two communities are located 350 km apart,
they present similar social, economic and hygiene
conditions.

Subjects - A census was made and 693 indi-
viduals of Queixadinha (92.8% of the total popu-
lation (mean age 22.9, range 0-86; 51.2% females,
48.8% males) and 515 individuals of Capão (95.9%
of the total population, mean age 28.2, range 0-83;
48.5% females, 51.5% males) underwent clinical,
and ultrasonographic examination and laboratory
tests following a standard protocol. All had 2-4
stool examinations by the Kato-Katz technique
(Katz et al. 1972); the prevalence of S. mansoni
infection in Queixadinha was 66% based on two
stool examinations, and only one patient in Capão
was found eliminating eggs of the worm in the
stools (he almost certainly acquired the infection
in another district). Patients with schistosomiasis
were classified into two groups:  hepatointestinal
(eggs in the stools  with or without periportal fi-
brosis) and hepatosplenic (eggs in the stools, sple-
nomegaly on palpation or/and severe periportal fi-
brosis on ultrasound) (Lambertucci 1993). In-
formed consent was obtained from the patients for
this study and the protocol has been reviewed and
approved by the Ethical Committee of the Faculty
of Medicine, Federal University of Minas Gerais.

Ultrasonography - All individuals older than 5
years were submitted to abdominal ultrasonogra-
phy using real-time equipment with Hitachi EUB-
200 electronic linear 3.5 MHz transducers; the in-
ner diameter of the portal vessels and the thick-
ness of the vessels and the gall-bladder wall were
measured. Periportal fibrosis and splenomegaly
were defined according to the standard protocols
of the World Health Organization (WHO 1991),
as adapted by others (Rosenberg et al. 1991, Pinto-
Silva et al. 1994, Gerspacher-Lara et al. 1997).

Serological diagnosis of hepatitis B and defi-
nitions - Blood samples were obtained of all indi-
viduals in both areas, yearly, from 1994 to 1997.
Sera were tested for the following hepatitis B mark-
ers: hepatitis B surface antigen (HBsAg), anti-
HBsAg and anti-HBcAg using the enzyme immu-
noassay kit for HBV (Hepanostika, Organon
Teknika, Boxtel, Holland). Hepatitis B has been
studied admitting four definitions: (1) Hepatitis B:
individuals showing any positive serological
marker of hepatitis B; (2) HBsAg positives: those
who tested positive for hepatitis B surface antigen
in the first exam; (3) HBsAg carriers: those who
tested positive two times for HBsAg with one year
of interval; (4) Index of chronicity: the frequency
of HBsAg carriers among those with any positive
serological marker of hepatitis B.

In both areas no history of exposure to the trans-
fusion of blood or blood products was obtained.

All individuals denied the use of intravenous il-
licit drugs or acupuncture. Besides, no tattoo marks
were found during clinical examination.

Data analysis - Statistical tests (chi-square,
ANOVA and Student’s t) for comparison of pro-
portions and means were performed with aid of
Epiinfo version 6 software (Dean et al. 1990). The
statistical significance of the results was tested at a
5% level. ROC (receiver operating characteristic)
curves were built to compare ultrasonographic data
in patients with and without hepatitis B (Hanley &
McNeill 1990). Multivariable logistic regression
analysis was used to adjust for confounders
(Norusis 1992).  A hierarchical Cluster Analysis
was used to identify possible clustering among
cases of hepatitis B. The Average and Single link-
age methods were used for grouping the data. The
Euclidean distance was used as a similarity mea-
sure (Johnson & Wichern 1992).

RESULTS

The prevalence of schistosomiasis, the worm
burden and the serological markers of hepatitis B
in each age group are depicted in the Fig. 1.  In
Queixadinha, serological markers of hepatitis B
were found in 32.1% of children up to one year
old and reached a peak of 68.7% in the age range
of 15 to 19 years. In the control area the preva-
lence of serological markers was under  5% up to
19 years of age and the highest prevalence was
observed in adults over 45.
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Fig. 1:  prevalence of schistosomiasis, worm burden and hepa-
titis B in each age group in the studied areas.

HBsAg was detected in 9.4% of the individu-
als living in the endemic area for schistosomiasis
and in 1.4% of the individuals in the control area
(OR=4.98; CI=3.7-6.7). The prevalence of chronic
carriers of HBsAg was higher in the endemic area
for schistosomiasis: 31 out of 605 individuals
(5.1%) in Queixadinha were chronic carriers of
HBsAg against 6 out of 499 (1.2%) in Capão
(OR=4.41; 95%CI 1.74-11.85). However, in the
endemic area for schistosomiasis no difference in
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the prevalence of chronic carriers of HBsAg was
found  in people with or without schistosomiasis
(8.7% x 7.0%). The index of chronicity of HBsAg
was not statistically different in the studied areas
(8.1% x 7.3%; OR=1.09; 95% CI = 0.42-3.03).

There was a homogeneous distribution of schis-
tosomiasis in Queixadinha whereas the distribu-
tion of hepatitis B, in the same area, occurred in
familial clusters.

There was a significant grouping among the
cases of chronic carriers of hepatitis B in
Queixadinha in all areas studied. A typical
dendogram of the cluster procedure is shown in
Fig. 2. Area 27 was considered in two levels of
similarity: at the similarity level of 90% the
dendogram indicates the existence of four groups
{1} {2,3,4,5} {6,7} {8};   at a level of 70% the
individuals could be partitioned in only two groups
as {1,2,3,4,5} and {6.7.8}.

Parameters of morbidity, such as hepatomegaly,
splenomegaly, worm burden (number of eggs in
the stools), periportal fibrosis, portal vein diam-
eter and thickness of the vessels and of the gall-
bladder wall measured by ultrasonography were
evaluated in regard to the presence or absence of
serological markers of hepatitis B. No variable
studied correlated in any way with hepatitis B. No
confounders were identified in the multivariate
analysis.

S. mansoni infection. This is consistent with some
previous field-based studies (Domingo et al. 1983,
Eltoum et al. 1991).

The prevalence of chronic carriers of HBsAg
was similar for people with or without schistoso-
miasis in the endemic area. The index of chronic-
ity for hepatitis B infection was not different in
both areas (endemic or non-endemic) showing that
schistosomiasis did not change the course of hepa-
titis B in the endemic area studied.

Clinical and ultrasonographic markers of mor-
bidity were not associated with hepatitis B virus
infection. The history of bleeding from esofageal
varices in the endemic area was not frequent and
most individuals with hepatosplenomegaly and
periportal fibrosis looked healthy. It has been sug-
gested that the sickest move to big cities where
they receive the necessary attention they need (i.e.,
surgery for portal hypertension, and/or endoscopic
sclerotherapy of esofageal varices) and also expose
themselves to medical manipulation and blood
transfusion that increase their chances of being
infected with the hepatitis B virus (Strauss et al.
1988). Therefore, the population examined in this
study is quite different from the one described in
the wards of general hospitals. Moreover, the popu-
lations studied did not present the usual risks for
hepatitis B described for urban areas (parenteral
treatment, dental manipulations, tattoing) and trans-
mission of hepatitis was probably from mother-to-
child, child-to-child and by sexual intercourse
(Leichtner et al. 1981, Coltorti et al. 1984, Franks
et al. 1989, Hurie et al. 1992). Other markers for
sexually transmitted diseases such as FTA-abs (per-
formed in randomly selected  sera of 250 individu-
als of each area) resulted negative (Serufo 1997).

This study showed that in an endemic area there
was no association between the HBsAg carrier state
and schistosomiasis, with or without periportal fi-
brosis.

The results have shown that there was a sig-
nificant grouping among the cases of chronic car-
riers of hepatitis B in Queixadinha. The final num-
ber of clusters for each area was chosen according
to the similarity level. For most of the areas a 90%
similarity level was used. An exploratory analysis
of the final clusters for each area has indicated that
the variables related to geographical proximity of
the cases were more determinant in forming the
groups. Considering that in the specific case of
Queixadinha geographical proximity also indicates
blood relative relationship among the cases, it could
be concluded that a family factor has influenced
the grouping of the cases.

The State of Minas Gerais has been defined by
the Ministry of Health as an area of low preva-
lence of hepatitis B infection and this view is de-
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Fig. 2:  dendogram of the cluster analysis performed for the
chronic carriers of hepatitis B cases observed in the area 27 of
Queixadinha using the Average linkage method.

DISCUSSION

The prevalence of chronic carriers of HBsAg
was higher in the endemic area for schistosomia-
sis and examinig for the first time the data summa-
rized in Fig. 1 one gets the impression that there is
a correlation between egg burden and the preva-
lence of hepatitis B in most age groups. A more
closer look, using multivariate regression analy-
sis, though, demonstrated the absence of associa-
tion betweeen HBV infection and the intensity of
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rived mostly from surveys made using the sera of
blood bank donors (Zuckerman 1985, CNE/FNS/
MS 1996, Serufo et al. 1996). In this study the high
prevalence of hepatitis B in Queixadinha (9.4% for
HBsAg marker) calls for a reevaluation of the vac-
cination policy for hepatitis B defined for the State.
In areas like Queixadinha vaccination for hepatitis
B must be adopted without delay.
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