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We investigated the seroprevalence of hepatitis A virus (HAV) and hepatitis E virus (HEV) infection in subjects
living in the community of Manguinhos, Rio de Janeiro, Brazil, and assisted at the Health Unit of Escola Nacional
de Saúde Pública, Fundação Oswaldo Cruz. After formal consent, individuals were submitted to an interview using
a standardized questionnaire. Anti-HAV and anti-HEV antibodies were detected by ELISA. Statistical analysis was
carried out using the Epi-Info 6.04b software, to investigate possible associations between serological markers and
risk factors. Results were regarded as significant when p value < 0.05.
Although a high prevalence of anti-HAV was observed (87%), almost 50% of subjects under the age of 10 were
susceptible to HAV infection, an unexpected rate in endemic areas. This fact could be attributed to improvements in
environmental sanitation, occurring in this area in the last years. The increasing proportion of susceptible people
may result in outbreaks of HAV infection, since the virus still circulates in this area, as verified by the detection of
anti-HAV IgM in some individuals. No statistical association was met between HAV infection and the risk factors
here assessed. The anti-HEV IgG prevalence found in this population was 2.4%, consistent with the one found in
non-endemic areas.
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Viral hepatitis is a public health problem worldwide.
Two of the agents that cause viral hepatitis are enterically
transmitted: hepatitis A virus (HAV) and hepatitis E virus
(HEV).
In the last years, improvements in environmental sanitation and hygienic conditions, such as piped water and
sewage system, have been responsible for a decrease in
the endemicity level of hepatitis A in several developing
countries. In Brazil, although hepatitis A is considered an
endemic disease (Pannuti et al. 1985, Abuzwaida et al.
1987, Bensabath et al. 1987, Queiroz et al. 1995), data published in recent investigations carried out in the State of
Rio de Janeiro revealed a shift in the hepatitis A epidemiological pattern. Improvements in life standards of some
urban populations are responsible for a decrease in antibody prevalence among children and adolescents (Vitral
et al. 1998a,b).
HEV infection is quite common in some geographic
areas like India, Africa and Southeast Asia, where it can
represent the main cause of acute hepatitis (Arankalle et
al. 1995). Major epidemic outbreaks of HEV have been

reported in these areas (Shakhgildyan et al. 1986, CDC
1987, Belyakov et al. 1990, Zuang 1992). On the other
hand, epidemiological investigations in non-endemic areas show a low, but constant presence of anti-HEV antibodies (about 1.2%) in normal human populations
(Balayan et al. 1996, Psichogiou et al. 1996, Irshad 1999).
In 1986, the occurrence of outbreaks of HEV infection
in the Americas was recognized in Mexico (Velazquez et
al. 1990). More recently, two acute cases of hepatitis E
were described in Argentina (Schlauder et al. 2000). In
Brazil, outbreaks of hepatitis E have never been reported,
although some authors found antibodies in some population groups (Focaccia et al. 1995, Parana et al. 1997, Souto
& Fontes 1998, Trinta et al. 2001).
Nowadays, hepatitis A can be prevented by active
immunoprophylaxis and, for a better control of infection,
it is necessary to investigate its current prevalence in
different areas. On the other hand, further data are needed
in order to evaluate the importance of HEV infection in
our country. The aim of the present study was to evaluate
the prevalence of HAV and HEV infections in an area
where sanitary conditions were improved over the last
few years.
MATERIALS AND METHODS
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Calculation of sample size - The minimum sample size
was estimated using the formula: n = Z² P Q / d², considering as n = estimated sample size; Z = reduced variable,
which value is 1,96 when alpha = 0,05; P (estimated prevalence) = probability to achieve the studied phenomenon;
Q (1-P) = complement of the estimated prevalence; d (desired precision) = margin of error.
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For anti-HAV prevalence, we assumed an alpha = 0.05,
a precision value = 3.0 and an estimated prevalence = 80%
at a confidence level = 95%. For estimation of anti-HEV
prevalence, precision = 1.1% (95% CI).
Population - The studied population consisted of 699
residents from Manguinhos community, located in the
north area of Rio de Janeiro, Brazil, which is composed
mainly by a low socio-economic group. These subjects
were assisted at the Health Unit Sinval Germano Faria/
National School of Public Health (ENSP-Fiocruz), in the
first semester of 1999, being submitted to any regular blood
test, independent of hepatitis clinical manifestations.
The study was approved by the Ethics Committee of
Fiocruz. Formal consent was given by any participant.
For those under 13 years-old, informed consent was
signed by a legal tutor. Blood samples were drawn from
each individual and a questionnaire was administered in
order to evaluate possible risk factors as contact with
hepatitis virus-infected family members, household sanitary conditions, contact with contaminated water, family
income, and years of education.
Serological tests - Anti-HAV antibodies (total and IgM)
were determined using an “in house” enzyme immunoassay (EIA), with sensitivity and specificity similar to those
of commercial kits (Vitral et al. 1991). For anti-HEV IgG
detection, a commercial EIA (Abbott Laboratories Chicago, USA) was used according to the manufacturer’s
instructions.
Statistical analysis - Data were analyzed separately
using the Epi-Info 6.04b software (Center for Diseases
Control, Atlanta, USA, 1996). Univariate analysis (chisquare test, chi-square for trend and the 2-tailed Fisher
exact test) was performed to check out possible correlations between the serological markers and risk factors
assessed. Results were regarded as significant when p <
0.05.
RESULTS

Table I shows the age-specific prevalence of anti-HAV
antibodies (total and IgM) in the population studied. An
increase in the prevalence of anti-HAV proportionally to

TABLE I
Age-specific prevalence of anti-hepatitis A virus (HAV)
antibodies (total and IgM) among individuals living in the
Manguinhos community, Rio de Janerio, Brazil
Anti-HAV IgM
Age group

n

Pos

(%)

0-10
11-20
21-30
31-40
41-50
51-60
> 60

68
102
121
87
102
94
125

11
2
2
0
4
2
2

16.2
2
1.7
0
4
2.1
1.6

Total

699

23

3.3

a

age was observed, with the lowest prevalence rate (57.4%)
occurring in the younger age group (0-10 years) (χ2 =
74.40; P = 0). The overall prevalence of anti-HAV was
87%. Almost all individuals positive for anti-HAV IgM
were under 10 years old (16.2%) (P = 0).
A total of 17 individuals (2.4%) were positive for antiHEV IgG (Table II). The highest prevalence rate was obTABLE II
Age-specific prevalence of anti-hepatitis E virus (HEV) IgG
antibodies among individuals living in the Manguinhos
community, Rio de Janeiro, Brazil
Anti-HEV IgG a
Age group

n

Neg

(%)

Pos

(%)

0-10
11-20
21-30
31-40
41-50
51-60
> 60

68
102
121
87
102
94
125

68
101
120
86
95
94
118

100
99
99.2
98.9
93.1
100
94.4

0
1
1
1
7
0
7

0
1
0.8
1.1
6.9
0
5.6

Total

699

682

97.6

17

2.4

a: P value = 0.002; n: number of individuals

served in the group ranging from 41-50 years old and over
60 years (P = 0.002).
Table III shows that the male group had a higher antiHEV IgG prevalence rate (5.7%) than the female group
(1.3%) (P = 0.002).
No statistical association between HAV infection and
socio-economic characteristics or housing sanitary conditions was found.
TABLE III
Prevalence of anti-hepatitis E virus (HEV) IgG, according to
gender among individuals living in the Manguinhos community,
Rio de Janeiro, Brazil
Anti-HEV IgG a
Sex

Neg

(%)

Pos

(%)

Total

(%)

Male
Female

164
518

94.3
98.7

10
7

5.7
1.3

174
525

24.9
75.1

Total

682

97.6

17

2.4

699

100

a: P value = 0.002

Anti-HAV
Pos

(%)

39
81
107
83
94
85
119

57.4 b
79.4
88.4
95.4
92.2
90.4
95.2

608

87

n: number of individuals; a: anti-HAV IgM, p = 0.00; b: antiHAV (2-tailed Fisher exact test) p = 0

DISCUSSION

A useful approach to understand and define the epidemiology of HAV and HEV infections is the measurement of antibodies in serum samples from specific population groups. These seroprevalence studies provide serologic and epidemiological data such as the proportion
of susceptible persons, useful for defining the actual pattern of HAV and HEV epidemiology, as well as the possible changes that might be happening. This is especially
true when we deal with population groups living in areas
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that are receiving improvements in general sanitation standards, since both viruses are enterically transmitted. It
was this aspect that led us to choose the community of
Manguinhos in Rio de Janeiro to evaluate the prevalence
of HAV and HEV infection.
The total anti-HAV prevalence in this population was
87%, similar to those observed in previous investigations
carried out in low socio-economical status population
(Sutmoller et al. 1982, Pannuti et al. 1985, Bensabath et al.
1987, Yoshida et al. 1987). However, when we analyzed
the anti-HAV prevalence by age group, we noted that
42.6% of children under 10 years old were susceptible to
HAV infection, an unexpected pattern in areas of high
prevalence of this infection. This fact suggests a late exposure to HAV infection, probably due to improvements
in sanitary conditions implemented in the last 10 years in
the Manguinhos community. A retrospective investigation performed in the same community revealed that, 23
years ago, almost 100% of children under the age of 6
were exposed to HAV infection (Vitral et al. 1998a). However, HAV still circulates in this area, suggested by the
presence of anti-HAV IgM in 23 individuals.
No statistical association was found between HAV
infection and the risk factors here assessed.
The estimated anti-HEV prevalence of 2.4% among
people living in the Manguinhos community is quite similar to the 2.1% rate observed in Sumidouro, a rural area of
the State of Rio de Janeiro, where most individuals belong to a low socio- economic level (Trinta et al. 2001).
The lower anti-HAV prevalence in children under the
age of 10, found in this survey, suggest that if improvements in sanitary conditions keep occurring in this area,
fewer people along the years will acquire the virus, increasing the number of susceptible persons. Thus, the
possibility of future hepatitis A outbreaks in this area
should not be ignored.
It is important to consider that many other regions of
the country could be also suffering similar changes in
HAV epidemiology due to improvements in sanitary standards (Clemens et al. 2000). Therefore, it is relevant to
stimulate new studies on HAV infection prevalence and
incidence in different populations of country. These data
will be essential for future vaccination strategies planning.
The seroprevalence of anti-HEV IgG in subjects residing in the Manguinhos area is consistent with previous
seroprevalence data reported from non-endemic areas for
HEV, ranging from 1 % to 5 % (Dawson et al. 1992, Paul et
al. 1994).
The highest anti-HEV IgG prevalence observed in the
oldest age groups is according to results found in previous investigations (Balayan et al. 1996, Alvarez-Muñoz
et al. 1999, Bartolini et al. 1999). The anti-HEV IgG prevalence according to sex, shows a higher rate among the
male group. This finding could not be correlated with previous studies, which showed no statistical difference in
the anti-HEV prevalence rate between males and females
(Souto & Fontes 1998, Alvarez-Muñoz et al. 1999, Bartolini
et al. 1999).
The fact that some individuals in Manguinhos are
positive for antibodies against HEV does not necessarily
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mean that this virus is circulating in this area. The detection of anti-HEV in non-endemic areas like Brazil is controversial (Irshad 1999, Smith 2001). It is still unknown
why a low but constant presence of anti-HEV is observed
in normal human populations living in non-endemic HEV
areas (Balayan 1996). Moreover, the tests available for
the detection of HEV antibodies seem to lack sensitivity
and specificity to truly characterize HEV infections, impairing the determination of the true frequency of this
infection in any population.
Further investigations are needed to establish the real
situation of HEV infection in other regions of the country
as well as the real extension of possible changes in the
epidemiology of hepatitis A.
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