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The age-specific prevalence of antibodies to hepatitis A virus (anti-HAV) was determined in two
different population groups with low socio-economic status from Rio de Janeiro city, Brazil, whose
serum samples were collected 17 years apart (Population 1, 1978; Population 2, 1995). In Population
2, analysis of the anti-HAV prevalence was also carried out with respect to environmental factors. Popu-
lation 1 was composed of 520 stored sera collected from the umbilical cord of term neonates and chil-
dren aged 1 month to 6 years. In population 2, 720 serum samples were collected from children and
adolescents with ages ranging from 1 to 23 years. The overall prevalence rate of anti-HAV in Popula-
tion 1 and Population 2 was 65.6% and 32.1%, respectively. In Population 1, the anti-HAV prevalence
reached 88% at the age of 3, while in Population 2, it increased from 4.5% in children under the age of
3 to 66% in the group of adolescents over the age of 14. The low exposure to HAV infection in younger
children from Population 2 could be a result of improved environmental hygiene and sanitation, as
demonstrated by the presence of piped water, waste and sewage disposal systems in most houses from
this population group. These findings indicate a possible change in the prevalence of hepatitis A in Rio
de Janeiro.
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Hepatitis A virus (HAV) is an extremely stable  In Brazil, hepatitis A is an endemic disease,
virus which is spread primarily by the faecal-orahccounting for 55% of acute hepatitis cases fol-
route, either directly from person to person or bjowed by the National Reference Center for Viral
contaminated food or water. The prevalence dflepatitis (Oswaldo Cruz Institute, Rio de Janeiro)
HAV infection closely correlates with the degree(Gaspar et al. 1996). However, its prevalence is
of environmental sanitation and the prevailing sorot well known throughout the country. Former
cioeconomic and hygienic conditions. In developederoprevalence studies conducted in some states
countries, the incidence of HAV infection is low have indicated a high prevalence of anti-HAV an-
while in developing regions of the world, inad-tibodies since the early childhood (Pannuti et al.
equate sanitation results in continuous transmid985, Abuzwaida et al. 1987, Bensabath et al. 1987,
sion of HAV, especially to children and young in-Queiroz et al. 1995). The present study was un-
dividuals. However, the epidemiology of hepatitisdertaken with the aim to investigate the impact of
Ais in a state of flux. Improved sanitary condi-sanitary condition improvements in the prevalence
tions, particularly in the adequacy of water supplpf hepatitis A in the city of Rio de Janeiro. The
and the sewerage systems has been responsiblegioevalence of HAV infection was investigated in
the decrease in the level of endemicity of hepatitishildren and adolescents from two population
A in several countries (Chin et al. 1991 ,groups with low socioeconomic status and from
Poovorawan et al. 1993, Wu et al. 1993, Yap &listinct geographic areas, whose serum samples
Guan 1993, Perez-Trallero et al. 1994, Son & Kewvere collected 17 years apart (1978 and 1995).
1994, Bolumar et al. 1995, Koff 1995). MATERIAL AND METHODS

Study population
*Corresponding author. Fax: +55-21-270.6397 . . . .
Receive% 17 IN%v:mber 1936 Population 1 (Rio de Janeiro, 1978ampling
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lected in 1978 for a congenital and perinatal vir 100
infection prevalence study (Nogueira et al. 198¢
The population was composed by 50 cord sera fr¢
at term neonates of mother with ages ranging t 80
tween 16 and 30 and 470 sera collected from cf
dren aged 1 month to 6 years. Serum samples w
obtained from subjects who attended the Institu
Fernandes Figueira or seek the health unit of
Escola Nacional de Saude Publica (Fundag
Oswaldo Cruz, Rio de Janeiro) for immunizatio
procedures, and at public institutions for the ca
of orphans and neglected children. Subjects we
stratified into 10 age groups (cord sera, 1-3, 4-
7-9 and 10-12 months, 2, 3, 4, 5 and 6 years). T 0
seroepidemiologic data was shown by age speci Zg;g ve sl e
prevalence curve.

Population 2 (Rio de Janeiro, 1995Jhe sec-
ond population under study included 720 subjectsg. 1: age-specific prevalence of antibodies to hepatitis A vi-
attending public day-care centers, primary and sets among neonates and children, Rio de Janeiro, 1978 (Popu-
ondary schools whose serum samples were cdition 12, Brilzll. quﬁ sera were cogected from at(;erm neo-
lected in 1995. Individuals aged one to 23 and liveldfies of mothers with ages ranging between 16 and 30 years.
in Palmares neighborhood, located in Santa Cr'7
a suburb of the western area of Rio de Jane
Subjects were stratified into 7 age groups (>3, 4 %
6-7, 8-9, 10-11, 12-13 and >14 years). Before ¢
lecting the blood sample, epidemiological data we
obtained in order to evaluate possible risk factc
for HAV infection: age, place of residence, nun
ber of children and bedrooms in each home &
sanitary conditions of housing (sewage dispo:
and water supply system and mode of waste ¢
lection). 1

Laboratory test and statistical analysisAll < 45 67 89 1011 1213 >14
sera were stored at -ZD until tested. Anti-HAV Age groups (years)

EmibOdie? were -determinEd using a cor_n_petitiing' 2: age-specific prevalence of antibodies to hepatitis A vi-
in-house E.lA (Vitral et. al. 1991). Pmbab'_“ty ) rus among children and adolescents, Rio de Janeiro, 1995 (Popu-
was determined by chi-squared tests using Yat@ion 2), Brazil.
correction. Differences were regarded as signifi-
cant when [£ 0.05.
RESULTS gradqally from 34.7% in the 8-9 year age group to
. . . . 66% in the group of adolescents over the age of 14

Population 1 (Rio de Janeiro, 1978)Anti-  (age 14 to 23). The overall prevalence was 32.1%.
HAV was detected in 95.1% of cord sera and 90.2% | Table, it has been observed that most of sub-
of neonates aged 1 to 3 months, decreasing gragiicts lived under adequate housing sanitary condi-
ally from 55% in the 4-6 months age group to 4%ions, in view of the rate of presence of sewerage
in the 10-12 months age group (Fig. 1). From thisystem (63.7%), piped water (88.5%) and a public
time, the anti-HAV prevalence increased sharplgervice for waste collection (85.7%). When each
to 23.2% at the age of 2 and to 88.1% at the age @ie of these variants was correlated with the preva-
3, and then increased gradually to 98.1% by 6 yeagnce of anti-HAV, higher rates were observed when
of age. The overall prevalence of anti-HAV in thisthese facilities were absent. The anti-HAV preva-
population group was 65.6%. ~ lence was significantly lower among subjects who

Population 2 (Rio de Janeiro, 1995)This  |ive in houses that had piped water (p=0.0003) and
population presented a low prevalence of anti-HAy public service for waste collecion (p=0.004).
in children under the age of 3 (4.5%) and at the 44owever, there was no statistically significant dif-

5 year age group (7.8%) (Fig. 2). From this timeerence in the anti-HAV prevalence when the pres-
the anti-HAV prevalence increased sharply t@nce of a sewage system was taken into consider-
19.7% in the 6-7 year age group, and then rosgion.

% Anti-HAV IgG antibodies

Age groups (months*/years**)

n=106

% Anti-HAV 1gG antibodies
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TABLE

Housing sanitary conditions in Population 2 (Rio de Janeiro, 1995) and its relationship with the prevalence of
antibodies to hepatitis A virus

Housing sanitary conditions n (%) anti-HAV (%) c? p-value
Sewage disposal systém

Sewerage system 459 (63.7) 147 (32) 0.49 ¢NS
Cesspool 185 (25.7) 57 (30.8)

Noné 50 (6.9) 18 (36)

Water supply system

Piped water 637 (88.5) 190 (29.8) 16.50 0.0003
Artesian well 13 (1.8) 7 (53.8)

Noné 51 (7.1) 28 (54.9)

Waste collection system

Public service (Comlurb) 617 (85.7) 186 (30.1) 9.04 0.004
Noné 89 (12.4) 41 (46.1)

a: totals do not add up to 720 because of missing valbespne, a system for sewage disposal, water supply or
waste collection was not available at housiegNS, not significant p-values > 0.05.

The overcrowding factor and its relationshipcompulsory in Rio de Janeiro, reporting of viral
with the anti-HAV prevalence was assessed by takepatitis cases greatly underestimate the true inci-
ing into consideration the number of bedrooms andence of infections because of underreporting and
children in each household (Fig. 3). Anti-HAV subclinical infections which are very common in
prevalence was found to be positively related tgounger individuals. Moreover, in most cases, there
the number of children living in the same homes no distinction between the causative hepatitis
and inversely related to the number of bedroomsgents when cases are reported. An alternative and
in the household. useful approach to understanding the frequency and

defining the epidemiology of HAV infection is the
measurement of 1gG anti-HAV antibodies in se-

B eirooms 55 hetogms rum samples representing the overall population
or from specific population groups. These point-
prevalence studies provide serologic and epidemio-
logic data, as the proportion of susceptible persons,
— useful in defining changing patterns in HAV epi-
demiology and risk factors associated with its
transmission.To provide an insight in the epide-
miological pattern of hepatitis A in Rio de Janeiro,
a seroepidemiological study of health subjects was
carried out in two population groups with low so-
I I I cioeconomic status from distinct geographic areas
Lchild  2children  3children >4 children of the city, whose serum samples were collected
17 years apart (Population 1, 1978; Population 2,
Fig. 3: anti-HAV prevalence according to the number of Ch”_1995). .
dren and bedrooms in household. Subjects were from Popula- Three main patterns of age-related exposure to
tion 2, Rio de Janeiro, 1995, Brazil. *none, a separate room fédAV exist, depending on socioeconomic and hy-
sleeping was not available in the house. gienic conditions (Gust 1992). In developing coun-

tries with poor hygiene and sanitation, subclinical

childhood infection is common, and most children

DISCUSSION become infected within the first few years of life,

The full extent of the burden of hepatitis A inso that by the age of 10, most of the population is
Brazil remains unknown, because the principammune. In countries in which hygiene and sani-
tools for studying morbidity involve passive sur-tation have been steadily improving over the years,
veillance systems that require physicians and otherdeclining incidence has been noted, with an in-
health care providers to report identified cases wreased proportion of infections occuring later in
local or state health departments. In spite of beirifje adolescence or early adult life. The third pat-
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tern is seen in developed countries with high stamfection (Morales et al. 1992, Shapiro et al. 1992).
dards of hygiene and sanitation, where HAV inThis fact could be explained by the usually asymp-
fection is uncommon in the young, being genertomatic and often unrecognized clinical course of
ally acquired during travel to endemic areas. In thisepatitis A in young children, which enhances the
present study, HAV infection was almost univerchance for HAV dissemination.
sal among individuals from Population 1, which  This report shows a possible change in the epi-
presented an overall anti-HAV prevalence otlemiological pattern of hepatitis A in a state of
65.6%. Infection occurred very early in life, be-Brazil. Former seroepidemiological studies carried
tween 1 and 2 years of age, consistent with thaut in low socioeconomic level populations from
epidemiological pattern seen in endemic areas. Tluéfferent states detected a high percentage of hepa-
only data provided from this population concernetitis A immune individuals since early childhood.
the age and place of residence of the subjects. FQueiroz et al. (1995), studying the age prevalence
this reason, the anti-HAV prevalence could not bef HAV among street youths 7 to 21 years old from
correlated with environmental factors. HoweverGoiania city, Central Brazil, found values as high
most subjects lived either in slums or in public oras 87.5% in the 7-10 year age group. A previous
phanages, places that generally present inadequatedy conducted in Rio de Janeiro in two urban
sanitary/higienic conditions. By contrast, in Popueommunities, Nova Iguacu and Niteréi, found an
lation 2 there was a low prevalence of anti-HAV inanti-HAV prevalence of 71.4% and 31.5%, respec-
children under the age of 5 (11/159, 6.9%), and dively, in children under 5 years old (Abuzwaida et
increased proportion of infections being delayedl. 1987). In S&o Paulo, the prevalence of anti-HAV
until adolescence. The overall prevalence of antin a population with low socioeconomic level was
HAV was also lower (32.1%), in spite of this popu-75% in children aged 2 to 11 years and 100% in
lation being composed by older individuals. Theadults (Pannuti et al. 1985). In the county of Boca
low HAV exposure of younger children in thisdo Acre, located in the extreme southwestern cor-
population may be a result of improved environner of the Amazon Basin of Brazil, the anti-HAV
mental hygiene and sanitation. As a matter of facprevalence was 45.8% in children aged 0-2 years,
most individuals in this population, in spite of theireaching 100% in children aged 10-14 years
low socioeconomic status, lived under adequatg@ensabath et al. 1987).
sanitary conditions, having access to piped water Improvements in general standards of sanita-
and sewerage systems. These findings are in agréien have a paradoxical effect of considerably in-
ment with the results of several seroepidemiologiereasing the number of susceptible adults and cre-
cal studies which have been showing a markeating the potential for large-scale epidemics. In this
change in the epidemiological pattern of hepatitisituation, prophylaxis against hepatitis A has be-
Ain many parts of the world due to improvementgome increasingly important. An inactivated HAV
in living standards (Chin et al. 1991, Poovorawamaccine is already available throughout the world
et al. 1993, Wu et al. 1993, Yap & Guan 1993and proved to be effective in the prevention of HAV
Perez-Trallero et al. 1994, Son & Kew 1994jnfection (Dentico et al. 1996, Nalin et al. 1996).
Bolumar et al. 1995, Koff 1995). However, strategies of vaccination should be based
Among the sanitary facilities evaluated in eaclupon the epidemiology of the disease. Further hepa-
household in Population 2, the absence of pipettis A seroprevalence studies in different geo-
water was the one that presented the highest refgraphical areas from Brazil would be crucial as an
tionship with anti-HAV prevalence (p < 0,0005).aid to assess the real extension of possible changes
As a matter of fact, water is the major vehicle fomn the epidemiology of hepatitis A and its implica-
the spread of HAV (Garin et al. 1996). Even in theéion whether active immunization programs will
presence of a sewage system, the possibility df implemented in the future.
HAV infection can not be dlsca_rted, |n_the view of ACKNOWLEDMENTS
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