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Abstract

This cross-sectional study was carried out between August 2011 and July 
2012 in the city of Campos dos Goytacazes in Rio de Janeiro State, Brazil. 
Dried blood spot samples were collected on filter paper from 919 indivi-
duals between the ages of 1 and 19 and were tested for antibodies against 
the hepatitis A virus (anti-HAV). The total prevalence was 20.7%, while 
94.7% of children under the age of 5 were found to be susceptible to HAV 
infection. The prevalence of anti-HAV increased with age, reaching 33.3% 
among individuals aged between 15 and 19, thereby indicating that this 
municipality has a low level of endemicity for hepatitis A. Age, non-white 
skin color, accustomed to swimming in the river and more than five people 
living at home were the factors that were associated with an increase in 
the chance of a positive anti-HAV result. Mother’s education level (secon-
dary or tertiary) was considered a protective factor for HAV infection. The 
data obtained showed that a large proportion of the children from Cam-
pos dos Goytacazes were at risk of HAV infection, which should be minimi-
zed with the introduction of the vaccination program against hepatitis A 
that was launched in the municipality in 2011. 
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Susceptibility to infection from the hepatitis A 
virus (HAV) has increased worldwide. Vaccina-
tion has become necessary since unprotected 
individuals were not infected by the virus in 
childhood, as in the past. The Strategic Adviso-
ry Group on Immunization of the World Health 
Organization (WHO) supports the integration 
of the hepatitis A vaccine in immunization pro-
grams if properly backed up by data on the im-
pact of the disease in the country and the change 
of its epidemiological profile, thereby assessing 
its economic viability 1. In some countries, in-
cluding the United States, Israel, China, Argen-
tina, Panama and Uruguay, as well as in certain 
regions of Spain and Italy, the HAV vaccine is 
now included in routine childhood immuniza-
tion programs. The effects of these vaccination 
programs are confirmed by a substantial reduc-
tion in HAV incidence, outbreaks, mortality rates 
and hospitalization 2. However, it is known that 
any implementation strategy of a vaccination 
program for hepatitis A should take into account 
factors such as level of endemicity, local socio-
economic development, local sanitation condi-
tions and risks of outbreaks. 

Serosurveys based on anti-HAV antibod-
ies detection represent one of the main sources 
of information used for estimating the burden 
of disease associated with HAV infection. Such 
studies enable indirect estimates of age-specific 
incidence rates of infection and are currently the 
best way to present the situation of hepatitis A in 
a country 3. The seroprevalence by age offers a 
measure of susceptibility of different age groups 
to new infections and it is useful to understand 
the concept of transition and risk shift to older 
age groups that were not infected in childhood.

In Brazil, seroprevalence studies conducted 
recently mainly in urban areas, showed a consis-
tent decrease of the incidence rates in childhood 
4,5,6,7,8,9,10. Decrease in HAV circulation 8,9,11,12 as 
well as a progressive decline in fatal cases related 
to HAV infection in all Brazilian regions 8 have 
also begun to be noticed. According to the Bra-
zilian Surveillance System, there is an apparent 
downward trend in the number of hepatitis A 
cases reported along the years. The disease rate 
fell from 11.7 cases per 100,000 in the popula-
tion in 2005 to 3.1 cases per 100,000 in 2012 13. 
Indeed, while Brazil was formerly recognized as 
an endemic country for hepatitis A, it is now pre-
senting two distinct epidemiological patterns: 
intermediate endemicity of hepatitis A in the 
North, Northeast and Central regions, and low 
endemicity in the South and Southeast regions 
14,15,16. Recently, force of infection of estimates 
of hepatitis A stratified by age and endemicity 
levels based on a primary dataset from the Bra-

zilian National Hepatitis Survey also showed that 
there is a shift of risk of HAV infection to older age 
groups 17. This transition in the epidemiological 
pattern can be worrisome, since the delay in the 
age of exposure does not subsequently eliminate 
the risk of infection. From a public health per-
spective, it is important to identify such epide-
miological shifts since the severity of the disease 
increases with age, determining increased dis-
ease burden in older groups. For example, HAV 
infection has become a leading cause of fulmi-
nant hepatic failure (FHF) in Brazil 18, as well as 
in countries that are experimenting transition 
in hepatitis A endemicity, such as Argentina 19, 
India 20, and the Republic of Korea 21. After the 
implementation of regular immunization against 
hepatitis A for all children aged 12 months in Ar-
gentina in 2005, neither FHF nor liver transplan-
tation due to HAV infection have been observed 
since 2007 22. Together, these facts point out the 
importance of the implementation of preventive 
measures through vaccination programs for con-
trolling hepatitis A in Brazil. 

Although many seroprevalence studies have 
been conducted in several Brazilian regions, few 
were carried out using representative popula-
tion samples 4,11. The current study attempted to 
collect epidemiological data on HAV epidemiol-
ogy among children and adolescents enrolled in 
public schools within the educational network 
of Campos dos Goytacazes, a city located in the 
Southeastern region of Brazil. In 2011, this mu-
nicipality was the first to implement hepatitis 
A vaccination as part of the routine childhood 
immunization program and it is offered to all 
children between 1 and 2 years of age, over a 0-6 
months schedule. The inclusion of the hepatitis 
A vaccine in the immunization program was a 
decision made by this municipality with the aim 
of prioritizing improved vaccine support for local 
citizens 23. The vaccine contains 720U.EL./0.5mL 
of inactivated hepatitis A antigen adsorbed to 
aluminum hydroxide (child dose) administered 
intramuscularly. Since its implementation, 
30,000 children have been immunized against 
hepatitis A 24. Results from this study will make 
it possible to draw conclusions about the future 
impact that immunization will bring to the epi-
demiology of hepatitis A in this county. 

Methodology

Study area

Campos dos Goytacazes is the largest municipal 
jurisdiction in the state of Rio de Janeiro, Brazil, 
covering an area of 4,026km2, with an estimat-
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ed population of 463,731 inhabitants (Brazilian 
Institute of Geography and Statitics. @Cidades. 
Campos dos Goytacazes. http://cod.ibge.gov.br/
DC0, accessed on 27/Oct/2015). Economic activ-
ity is mainly supported by petroleum extraction, 
which represents 80% of all Brazilian production. 

According to a recent study conducted by 
the Trata Brasil Institute 25 for evaluating sani-
tation in the 100 largest Brazilian municipali-
ties using the National Sanitation Information 
System (SNIS) database, 90.3% of citizens from 
Campos dos Goytacazes have access to a mains 
water supply and 67.3% to the sewage system. 
This data ranks the municipality in fourth posi-
tion in terms of sanitation coverage among the 10 

municipalities of the State of Rio de Janeiro with 
more than 260,000 inhabitants. 

Study design and subjects

This cross-sectional seroprevalence study of 
HAV infection was conducted between August, 
2011 and July, 2012 among school children and 
adolescents aged 1 to 19. Three districts from the 
municipality of Campos dos Goytacazes were 
selected for the study. The defined geographical 
areas were urban (Campos), suburban (Guarus), 
and rural (Baixada Campista) (Figure 1). Accord-
ing to the last demographic census (Brazilian 
Institute of Geography and Statitics. @Cidades. 

Figure 1

Location of the Municipality of Campos dos Goytacazes, Rio de Janeiro State, Brazil.
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Campos dos Goytacazes. http://cod.ibge.gov.br/
DC0, accessed on 27/Oct/2015), these three dis-
tricts have a population of over 437,767 inhab-
itants (91.7% of municipality residents). Of this 
total, 140,975 were aged between 1 and 19. The 
study was carried out with random samples from 
public daycare facilities and elementary/inter-
mediate schools. In each school a classroom was 
also sampled randomly. The classroom chosen 
in each school was visited by a group of health 
agents from the local Municipal Health Depart-
ment who invited children or their guardians to 
participate in the research. On the day of sample 
collection, individuals who agreed to participate 
were included in the study. Table 1 shows the 
number of children registered in public schools 
and day care centers in the municipality of Cam-
pos dos Goytacazes and the number of unreg-
istered children plus those registered in private 
schools according to the age groups evaluated in 
this study.

Calculation of sample size was based on a 
40% HAV estimated seroprevalence 14, with a 5% 
precision rate and a 99% confidence level. The 
formula for sample size determination (http://
www.openepi.com) yielded a total of 1,033 par-
ticipants.

Data collection

Individuals aged between 1 and 19, living in 
the city of Campos dos Goytacazes, enrolled 
regularly in public schools and day care centers 
and showing no record of vaccination against 
hepatitis A registered in their vaccination card 
were included in the survey. All participants or 
guardians were interviewed by trained health 
personnel using a structured questionnaire. So-

ciodemographic data which are thought to have 
a negative or a positive influence over anti-HAV 
seropositivity were collected. Participants were 
clustered in four age groups: 1-4 years, 5-9 years, 
10-14 years, and 15-19 years.

Laboratory assays

A dried blood spot (DBS) sample was obtained 
from each subject enrolled in the study and fur-
ther processed and assayed for total antibodies 
against HAV (anti-HAV) using a commercial en-
zyme immunoassay (Anti-HAV SYM, Symbiosis, 
Brazil) following the methodology previously de-
scribed by Melgaço et al. 26.

Statistical analysis 

Multiple logistic regression was used to deter-
mine the independent effects on associations be-
tween anti-HAV positivity and explanatory vari-
ables, estimating adjusted odds ratio and 95% 
confidence intervals (95%CI) through selection 
of the better AIC (Akaike information criterion). 
In the initial logistic model, all variables (p < 0.05) 
associated with the seropositivity in univariate 
analysis were included. Variables with statistical-
ly significant associations with anti-HAV positiv-
ity were kept in the final model. To take account 
for the sample we included the design effect us-
ing each school as a cluster and the weight pro-
portional to the inverse of number of children 
in that school. All models used that survey de-
sign. Analyses were performed using R version 
3.2 (The R Foundation for Statistical Computing, 
Vienna, Austria; http://www.r-project.org/) and 
the survey library.

Table 1

Number of registered and unregistered children in public and private schools in the municipality of Campos dos Goytacazes, 

Rio de Janeiro State, Brazil.

Age group (years) n Number of children 

registered in public 

schools

Number of children 

excluded from the study *

1-4 25,710 8,437 17,273

5-9 34,984 19,343 15,641

10-14 40,306 24,766 15,540

15-19 39,975 23,612 16,363

Total 140,975 76,158 64,817

* Number of unregistered children plus those registered in private schools.
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Ethics

The study was conducted in line with the provi-
sions of the Declaration of Helsinki. Approval of 
the study protocol was obtained from the Ethi-
cal Research Committee of the Medical Faculty 
of Campos dos Goytacazes (protocol number 
407198). Written informed consent was obtained 
from all subjects (consent was granted by under-
age individuals by their parents/guardians) prior 
to conducting any study or specific procedure.

Results

A total of 919 subjects aged 1-19 (mean age 8.4 ± 
4) were tested for the presence of anti-HAV; the 
participation rate was of 90%. Exclusion from the 
study occurred for one or more of the following 
reasons: history of hepatitis A vaccination, con-
sent form not signed, resident of another munici-
pality or insufficient samples.

The majority of the participants were fe-
male (57.9%), self-declared non-white (70.7%), 
with low socioeconomic status based on fam-
ily income (87.9%). Parents with a low level of 
education were also in the majority (72.6% of 
fathers and 63.6% of mothers were illiterate or 
had basic levels of education). Families were at 

most made up of five or less than five members 
(77%), with up to two siblings (69.1%). The ma-
jority of participants lived in urban or suburban 
areas (62.1%) in households with access to piped 
water (77.1%) and a sewage system (57.9%), and 
reported the use of filtered water for consump-
tion (75.5%). 21.8% of participants reported a his-
tory of contact with flood water and 48.3% the 
habit of swimming in rivers. Most of the partici-
pants (81%) had no record of hepatitis A cases in  
the family. 

The overall prevalence for anti-HAV was 
20.7% and was significantly correlated with age 
(Table 2). Prevalence in children aged 1-4 was 
5.3% and increased to 18.7% among those aged 
5-9 (OR = 3.60, 95%CI: 1.53-8.46). From that 
point on, there was a slight increase in anti-HAV 
prevalence to 28.3% in children aged 10-14 (OR =  
7.87, 95%CI: 3.30-18.78) and to 33.3% among 
those aged 15-19 (OR = 13.47, 95%CI: 4.04-44.86). 
The seroprevalence rate was substantially high-
er among adolescents aged 15-19 years (33.3%) 
compared with those in preschool or schoolchil-
dren aged 1-14 (20.1%), which is consistent with 
most of the enterically transmitted diseases oc-
curring in early childhood. 

As well as age, HAV seroprevalence was also 
associated with other variables including skin 
color, level of mothers’ education, number of 

Table 2

Prevalence of HAV antibodies according to individual and household-level risk factors. Municipality of Campos dos  

Goytacazes, Rio de Janeiro State, Brazil, 2011-2012. 

Variable n/N Anti-HAV  

prevalence (%)

OR 

(95%CI)

p-value

Age group (years)

1-4 7/132 5.3 1.00 -

5-9 81/433 18.7 3.59 (1.53-8.46) 0.0035

10-14 89/315 28.3 7.87 (3.30-18.78) 0.0000

15-19 13/39 33.3 13.44  (4.04-44.86) 0.0000

Skin color

White 34/269 12.6 1.00 -

Non-white 156/650 24.0 2.20 (1.32-3.64) 0.0024

Gender

Female 116/532 21.8 1.00 -

Male 74/387 19.1 0.77 (0.50-1.17) 0.2149

Family income (MW) *

≤ 1 100/450 22.2 1.00 -

> 1 73/397 18.4 0.94 (0.62-1.44) 0.6939

Uncertain/Unknown 17/72 23.6 0.86 (0.42-1.79) 0.6996

(continues)
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Table 2 (continued)

Variable n/N Anti-HAV  

prevalence (%)

OR 

(95%CI)

p-value

Level of mother’s education

Illiterate 17/60 28.3 1.00 -

Primary 123/524 23.5 0.62 (0.30-1.28) 0.1950

Secondary and higher 35/273 12.8 0.31 (0.14-0.70) 0.0049

Uncertain/Unknown 15/62 24.2 0.84 (0.33-2.17) 0.7229

Level of father’s education

Illiterate 19/71 26.8 1.00 -

Primary 131/596 22.0 0.78 (0.40-1.54) 0.4778

Secondary and higher 26/180 14.4 0.50 (0.22-1.13) 0.0944

Uncertain/Unknown 14/72 19.4 1.04 (0.43-2.60) 0.9269

Number of people in the 

household

≤ 5 120/708 16.9 1.00 -

> 5 70/211 33.2 2.56 (1.64-4.00) 0.0000

Number of siblings

≤ 2 130/635 20.5 1.00 -

> 2 53/248 21.4 0.96 (0.61-1.50) 0.8458

Uncertain/Unknown 7/36 19.4 0.77 (0.23-2.56) 0.6647

Living area

Urban 55/307 17.9 1.00 -

Suburban 55/264 20.8 0.55 (0.32-0.95) 0.0325

Rural 80/348 23.0 1.04 (0.64-1.71) 0.8633

Sewage disposal

Public sewer system 111/532 20.9 1.00 -

Septic cesspool 66/288 22.9 1.36 (0.87-2.13) 0.1746

Other 13/99 13.1 0.47 (0.21-1.04) 0.0623

Water supply

Piped water 154/709 21.7 1.00 -

Artesian well 24/146 16.4 0.59 (0.32-1.11) 0.1034

Others 12/64 18.8 0.39 (0.18-0.84) 0.017

Use of filtered water

Yes 132/694 19.0 1.00 -

No 58/225 25.8 1.15 (0.74-1.80) 0.5385

Contact with flooding water

No 135/719 8.8 1.00 -

Yes 55/200 27.5 1.39 (0.89-2.18) 0.1535

Swimming in the river

No 86/475 18.1 1.00 -

Yes 104/444 23.4 1.53 (1.01-2.34) 0.0478

Hepatitis A cases in the family

No 154/744 20.7 1.00 -

Yes 16/84 19.0 0.83 (0.37-1.83) 0.6387

Uncertain/Unknown 20/91 22.0 0.89 (0.41-1.96) 0.7772

95%CI: 95% confidence interval; HAV: hepatitis A virus; MW: minimum wage; n/N: number of positives out of the number 

tested; OR: odds ratio. 

* MW in Brazil, 2015 (US$ 197).
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household members, location of the household, 
water supply, and habit of swimming in rivers 
(Table 2). After adjustment for confounding co-
variates by using two-level logistic regression 
analysis, increasing age, non-white skin color, 
habit of swimming in rivers, number of house-
hold members > 5, and level of mother’s educa-
tion emerged as significant (p < 0.05) indepen-
dent predictors of HAV seropositivity (Table 3 
and Figure 2).

Discussion

This seroepidemiological study was conducted 
in the first Brazilian municipality that imple-
mented hepatitis A universal childhood im-
munization in 2011, prior to the inclusion of 
hepatitis A vaccine in the Brazilian Expanded 
Program of Immunization (EPI). Results showed 
that only 5.3% of children under the age of five 
were immune to HAV after natural infection. 
Anti-HAV prevalence increased with age, but 
did not exceed 33.3% among those aged 15-19. 
Levels of HAV endemicity were classified on the 
basis of seroprevalence as high (≥ 90% by age 
10 years); intermediate (≥ 50% by age 15 years, 
with < 90% by age 10 years); low (≥ 50% by age 

30 years, with < 50% by age 15): and very low (< 
50% by age 30 years) 1. According to our serop-
revalence results, the municipality of Campos 
dos Goytacazes presents a low endemic level for 
hepatitis A. Rates of anti-HAV seroprevalence 
were compared to those reported previously for 
population groups living in Southeastern Brazil 
10,26,27,28 even among those groups with higher 
incomes 29,30. Results are also in agreement with 
those described in the population-based survey 
conducted in Brazilian capital cities 16, in which 
the Southeast region of Brazil was found to be a 
low endemic area for hepatitis A. 

Among the classical risk factors for HAV in-
fection in developing countries investigated in 
this study, age, non-white skin color, crowd-
ing, educational level of the mother, and habit 
of swimming in rivers emerged as significant 
contributors to HAV seropositivity in Campos 
dos Goytacazes. Consistent with previous stud-
ies 10,27,29,31,32, age was the most robust vari-
able associated with the prevalence of anti-HAV 
antibodies. Logistic regression pointed to an 
increasing risk gradient as the age of the indi-
viduals increased. These data suggest that the 
risk of HAV infection is determined more by the 
increased exposure time of older individuals to  
circulating HAV. 

Table 3

Results of the final multilevel logistic regression model including variables putatively associated with HAV antibodies.  

Municipality of Campos dos Goytacazes, Rio de Janeiro State, Brazil, 2011-2012.

Variable OR 95%CI p-value

Age group (years)

1-4 1.000 - -

5-9 3.123 1.294-7.539 0.0115

10-14 7.004 2.708-18.115 0.0001

15-19 18.329 4.462-75.285 0.0001

Skin color non-white 2.486 1.410-4.383  0.0017

Swimming in the river 1.787 1.128-2.831 0.0136

Persons in the household > 5 2.714 1.687-4.367 0.0000

Level of mother education

Illiterate 1.000 - -

Primary 0.599 0.267-1.343 0.2137

Secondary and higher 0.327 0.131-0.812 0.0162

Uncertain/Unknown 0.873 0.295-2.584 0.8062

Living area

Urban 1.000 - -

Suburban 0.932 0.467-1.859 0.8416

Rural 1.281 0.701-2.341 0.4212

95%CI: 95% confidence interval; HAV: hepatitis A virus; OR: odds ratio.
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According to previous studies, non-white in-
dividuals were more likely to be immune to HAV, 
compared with white individuals 10,29. However, 
rather than related with the biology of racial dif-
ferences, this result is probably associated with 
the increasing public health-related risks to 
which certain social groups such as blacks, wom-
en, slum dwellers and the homeless are exposed, 
which are mainly socio-economic issues 33,34. 
Several racial inequality conditions were pointed 
out in studies with different objectives conducted 
among Brazilian populations. In a study compar-
ing adult users of (private and public) oral health-
care services in the state of Minas Gerais, Pinto 
et al. 35 observed that dark-skinned black race/

color individuals were directly associated with 
the use of public healthcare services. Historically, 
underprivileged populations in Brazil tend to use 
public healthcare services 36. The investigation of 
determinants of late stage diagnosis of cervical 
cancer showed that socioeconomic disparities in 
the country could be associated with this con-
dition; women aged ≥ 50, with black skin color, 
and of low educational levels were more likely 
to be diagnosed at advanced stage of cervical 
cancer 37. Living conditions of the Brazilian black 
population result from unjust social, cultural and 
economic processes present in the history of the 
country 36. The persistence of this social inequal-
ity over the years can be demonstrated by the 

Figure 2

Odds ratio (OR) determined by multivariate logistic regression analysis.

Note: that increasing age, number of persons in the household > 5, skin color non-white, swimming in the river, and level of maternal education (secondary or 

higher) were significant independent predictors of HAV seropositivity.
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precocity of deaths, the high rates of maternal 
and child mortality, high prevalence of chronic 
and infectious diseases, as well as high rates of 
urban violence that mainly affects the black pop-
ulation 36. Inequities are also evidenced between 
indigenous and non-indigenous populations in 
relation to diverse health indicators, such as rates 
of illness and deaths from contagious diseases. 
Results from the first National Survey of Indig-
enous People’s Health and Nutrition conducted 
in Brazil revealed that health indicators of both 
indigenous women and children were shown to 
be worse than those documented for the Bra-
zilian population as a whole, with important  
regional variations 38.

Prevalence was also associated with in-
creased number of family members, which has 
observed by other authors 4,10,29,39. Living in 
crowded settings especially under bad hygienic 
conditions favors hepatitis A transmission 40,41,42. 
Close personal contact creates a risk of infection 
in a crowded family because of decreased living 
area per individual 42. 

It is reported that increased family education 
levels are associated with a reduction in hepati-
tis A prevalence 4,10,39,42. We also found a similar 
negative correlation between the seroprevalence 
rate and maternal education levels. The educa-
tional level of the mother influences knowledge 
of personal hygiene, since learning about hy-
giene is basically transmitted by mothers.

Prevalence of HAV antibodies was also as-
sociated with habits of swimming in rivers, as 
previously reported 4,27. Contamination of sur-
face waters with enteric viruses is a public health 
concern, especially if these surface waters are 
used for recreational purposes. Water has been 
identified as one of the main vehicles for HAV 
transmission that can occur during contact with 
contaminated surface water by feces, as well as 
consumption of contaminated water 43. HAV has 
been isolated from surface waters which may be 
used for recreational purposes 44,45 and a num-
ber of HAV cases have been documented in as-
sociation with the use of water for recreational 
purposes 46,47.

Typically, the highest rates of anti-HAV preva-
lence are observed in socioeconomically disad-
vantaged populations. In fact, the prevalence of 
HAV infection could even be used as an index of 
the level of development of a given country 12. 
However, it has been shown that the introduc-
tion of sanitary improvements is a major factor in 
changing the prevalence of HAV infection, even 
when the socioeconomic level of a given popu-
lation remains low 9,10. In the absence of public 
sanitary facilities, simplistic mechanisms of wa-
ter and sewage disposal, such as artesian wells 

and septic cesspools are efficient for minimiz-
ing the chance of HAV infection 10. The low HAV 
seroprevalence in the municipality of Campos 
dos Goytacazes reflects a decreasing exposure 
to HAV among children and adolescents, asso-
ciated with improved living conditions. In fact, 
although most participants were from a low so-
cioeconomic status (87.9%), the majority of them 
lived in households with access to piped water 
(77.1%) and connected with a system for sew-
age disposal, whether a sewage system (57.9%) 
or a septic cesspool (31.3%). This profile was also 
demonstrated in other seroepidemological stud-
ies carried out with Brazilian communities from 
low socioeconomic levels living under adequate 
sanitary conditions 10,27 as well as in other devel-
oping countries that underwent improvements 
in hygiene, particularly in regions such as Latin 
America, the Middle East, and Southeast Asia. A 
decrease in the prevalence of HAV infection was 
observed by Afegbua et al. 48 in schoolchildren 
and adolescents in Kaduna, Nigeria, which was 
attributed to improvements in sanitation, water 
supply and living standards that were locally im-
plemented in the last three decades. The HAV se-
roprevalence rate in Lebanon also decreased by 
40% in children aged 1-5 and by 85% in children 
aged 6-12 in 1982 to 10.5% and 27.7%, respec-
tively, in 2005 49.

The most important mode of hepatitis A con-
trol is by improvements in hygiene and sanita-
tion conditions and in drinking water supply, 
which accompany socioeconomic progress. 
However, the implementation of better living 
standards without immunization against HAV in-
fection creates an increasing pool of susceptible 
individuals with risk of infection by the virus that 
still circulates. Indeed, acute hepatitis A cases 
have been continuously reported in the county 
of Campos dos Goytacazes. According to data 
from the Brazilian Information System for Notifi-
able Diseases (SINAN), in the years 2006-2013 the 
municipality of Campos recorded a total of 301 
cases of hepatitis A. HAV has been consistently 
detected in water samples for human consump-
tion in other municipalities of the State of Rio 
de Janeiro (for example in the municipalities of 
Mangaratiba and Petrópolis) where hepatitis A 
outbreaks have occurred (Oliveira JM, personal 
communication). In the environmental sphere, 
HAV has contaminated many Brazilian aquatic 
ecosystems from large urban cities, mainly in Rio 
de Janeiro and São Paulo 50,51.

According to the WHO report on hepatitis A 
vaccines 1, the populations in middle-income 
countries (such as those in Asia, Latin America, 
Eastern Europe, and the Middle East) may ben-
efit the most from large-scale HAV vaccination 
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programs. Hepatitis A vaccination was recently 
implemented (July 2014) in the Brazilian EPI, in a 
single dose scheme for children that are 1-2 years 
old 52. Several cost-effectiveness studies sup-
ported the ministerial decision. Sartori et al. 53  
demonstrated that a universal immunization 
program would have a significant impact on dis-
ease epidemiology in all Brazilian regions, result-
ing in a 64% reduction in the number of cases of 
icteric hepatitis, 59% reduction in deaths for the 
disease and a 62% decrease in loss of life years 
nationwide. Zahdi et al. 54 showed that for each 
dollar invested in the vaccine, a saving of 2.26 
USD in treatment would be obtained. 

In conclusion, the low anti-HAV antibody 
preva lence rate observed in children and adoles-

cents reflects a decreasing exposure to HAV infec-
tion among individuals living in this municipality 
of Southeastern Brazil. The reduced exposure to 
HAV could be associated with an increased stan-
dard of living due to improvements in sanitation. 
The introduction of HAV immunization before 
school admittance since 2011 in Campos dos 
Goytacazes will certainly represent an important 
complementary strategy for the control of hepa-
titis A, particularly among children who are now 
susceptible to HAV infection. 

Further epidemiological studies should be 
carried out in the future in order to evaluate the 
impact that immunization will have on the epi-
demiology of hepatitis A in Brazil. 
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Resumo

Estudo do corte transversal, realizado entre agosto de 
2011 e julho de 2012 em Campos dos Goytacazes, Rio 
de Janeiro, Brasil. Amostras de sangue capilar em pa-
pel de filtro foram coletadas de 919 indivíduos com 
idade entre 1 e 19 anos e testadas para anticorpos para 
o vírus da hepatite A (anti-HAV). A prevalência total 
foi de 20,7% e 94,7% das crianças abaixo de 5 anos 
foi suscetível a infecção pelo HAV. A prevalência de 
anti-HAV aumentou com a idade, alcançando 33,3% 
entre indivíduos com 15 a 19 anos, caracterizando 
este município com um nível baixo de endemicidade 
para hepatite A. Idade, cor da pele não-branca, hábito 
de nadar no rio e número de moradores na residência 
acima de 5 foram associados com o aumento de chan-
ce de ser positivo para anti-HAV. O nível educacional 
materno (médio ou superior) foi considerado como fa-
tor de proteção para a infecção pelo HAV. Os dados ob-
tidos mostraram que uma grande parte das crianças 
de Campos dos Goytacazes estava sob risco de infecção 
pelo HAV, o que deve ser minimizado com o programa 
de vacinação contra hepatite A implantado em 2011 
no município. 
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Resumen

Estudio de corte transversal, realizado entre agosto de 
2011 y julio de 2012 en Campos dos Goytacazes, Río de 
Janeiro, Brasil. Se recogieron muestras de sangre capi-
lar en papel de filtro de 919 individuos con una edad 
entre 1 y 19 años y testadas para anticuerpos del vi-
rus de la hepatitis A (anti-HAV). La prevalencia total 
fue de un 20,7% y un 94,7% de los niños por debajo de 
los 5 años fue susceptible a la infección por el HAV. La 
prevalencia de anti-HAV aumentó con la edad, alcan-
zando un 33,3% entre individuos con 15 a 19 años, ca-
racterizando este municipio con un nivel bajo de en-
demicidad para la hepatitis A. Edad, color de piel no-
blanca, hábito de nadar en el río y un número de ocu-
pantes en la residencia de más de 5 se asociaron con 
el aumento de oportunidad de ser positivo para anti-
HAV. El nivel educacional materno (medio o superior) 
se consideró como un factor de protección para la in-
fección por el HAV. Los datos obtenidos mostraron que 
una gran parte de los niños de Campos dos Goytacazes 
estaba bajo riesgo de infección por el HAV, lo que debe 
ser minimizado con el programa de vacunación con-
tra la hepatitis A implantado en 2011 en el municipio. 
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