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Abstract

Viral hepatitis is a major public health problem in Brazil and
worldwide. We retrospectively analyzed 338 cases of hepatitis A,
B and C in Maringa, Parana State from 2007 through 2010. The
hepatitis A virus was present in 5.6% of the cases, hepatitis B in
44.7% and hepatitis C in 49.7%. Most of the patients affected
were male (55.3%), white (79.6%) and had some primary educa-
tion (42.9%). Of the 338 cases analyzed, 13.0% had comorbidi-
ties. The cases were concentrated in large-population census
zones, but it was concluded that the spatial distribution of viral
hepatitis in Maringa occurred randomly rather than show any reg-
ular pattern.
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Introduction

Viral hepatitis are one of the most common group of infectious
diseases in the world and also a particularly important public-
health problem because of the challenges involved in its control
(Ferreira et al., 2004). About two billion people worldwide have
had contact with one of the hepatitis viruses and globally, in 2015,
an estimated 257 million people were living with chronic HBV
infections, 71 million of thosewith chronic hepatitis C (HCV)
infection (WHO, 2017). In Brazil, the number of patients with
viral hepatitis have been decreased, except for HCV, and the num-
ber of infected patients varies in different states and municipalities
(Brazil, 2017). Evaluation of the magnitude of viral hepatitis is
especially difficult in a country such as Brazil, which has a popu-
lation of about 208 million in a vast territory of about 8,500,000
km? (IBGE, 2017). Surveillance of viral hepatitis in Brazil uses a
system based on information from notification and epidemiologi-
cal investigation of all suspected cases and outbreaks, through the
Notifiable Diseases Information System (SINAN). This system is
the primary source of data on these diseases (Brazil, 2015).

Chronic hepatitis related to hepatitis B (HBV) and HCV and
its complications has significant economic implications related to
the loss of work hours, home and hospital treatment costs, and the
high cost of liver transplants in the case of end-stage liver disease.
The severe nature of the sequelae together with the economic
impact justify the importance of studies to analyze epidemiologi-
cal knowledge, so that prevention and control measures can be
adopted in a reasoned manner, thus contributing to improve the
quality of life of patients and reduce the prevalence of these
endemic diseases (Portella, 2002). The prevalence of acute and
chronic forms does not match the actual prevalence in the popula-
tion, due to the late discovery of viral infection, since these cases
were diagnosed and already reported as chronic forms (Brazil,
2012).

In July 2014 the hepatitis A vaccine was introduced in the
National Vaccination of the Unified Health System Calendar
(SUS). Doses target children aged 12-23 months. The purpose is
to prevent and control hepatitis A and thus gradually immunize the
entire population. The vaccination schedule recommended by the
National Immunization Program (NIP) of the Ministry of Health
provides a single dose of vaccine. The epidemiological situation
of the disease is monitored in order to determine whether or not to
include a second dose in the child’s schedule. It is estimated that
with the hepatitis A vaccine, cases of jaundice decrease by 64%,
and deaths by 59% (Brazil, 2014). As for HCV, there is not a mea-
sure of immunoprophylaxis, and prevention should focus on coun-
seling, especially for drug users and individuals with risky sexual
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practices (Ferreira et al., 2004).

The profile found in Maringa showed a higher incidence of
hepatitis C in males aged between 20 and 49 years.

Spatial analysis of health events is necessary in order to eval-
uate the risks to public health, particularly those related to the envi-
ronment and the socioeconomic profile of the population (Bailey,
1995. The use of maps is essential to support the diagnosis and
analysis of health problems, and to enable efficient deployment of
the resources devoted to the implementation of sanitary practices
in health administration. The geographical approach, applied to
public-health issues, is important as itcomplements studies on
pathological phenomena (Fonzar, 2008). Epidemiological studies
that address the issue of the spatial distribution of all the major
HBVs in populations are uncommon. The present study analyzed
the clinical and epidemiological profile and the distribution of
reported cases of hepatitis A, B and C in Maringa, state of Parana,
Brazil.

Materials and Methods

Study area

This cross-sectional study used a descriptive approach. The
study area was the municipality of Maringa, situated at 23°42°S,
51°93’W, with a maximum elevation of 596 m above mean sea
level, in North-western Parana (Figure 1). The municipality is
located 426 km from the state capital Curitiba, and 632 km from
Sdo Paulo. Maringa occupies an area of approximately 488 km?,
and is divided into 53 census zones. The municipality has an urban
population of 350,653 and 6,424 rural inhabitants. Currently, the
modular growth follows the basic guidelines set out in the initial
directive plan (Fonzar et al., 2012).

Study subjects

Data were gathered from the municipal Department of
Epidemiology and Health Management, using the SINAN
database. The study included reported cases of hepatitis A, B and
C, from January 2007 through December 2010, for persons living
in Maringa with laboratory serological confirmation of the virus.
Subjects were excluded if the serology results were inconclusive or
missing, and if the home address was not available. Variables of
interest concerning the patients were analyzed, including the date
of birth, sex, race, education level, comorbidities, vaccine-induced
immunity, clinical status, final classification of the notification,
institutionalization and death; time (date of notification) and place
(street, house number, district and census zone).

Mapping approach

To map the data, we used the geographic information system
(GIS), with the free geographic information processing system
SPRING, version 5.1.8, developed by the National Institute for
Space Research (INPE) (Camara et al., 1996). The points recorded
were entered into the database in order to map the distributionof
the confirmed cases of hepatitis A, B and C. The base map was
provided by the GIS Coordination of Urban Development
Department Housing and the City of Maringa (SEDUH).

The geographical unit used was the IBGE census zones, as
adopted by the Maringa City Hall. To show the spatial distribution
of hepatitis A, B and C, we mapped the occurrences for each cen-
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sus zone. Then, the 53 census zones of the municipality were
grouped into six categories, according to the income level of the
residents, i.e. the mean monthly income of individuals ten years
old or over (IBGE, 2010). To develop a heterogeneous classifica-
tion of the census zones, we used the variables: income level, num-
ber of cases, and incidence.

Statistics

The statistical association between hepatitis A, B and C and the
variables of interest were tested using the chi-square test (3%) and
Fisher’s Exact Test, with a 5% significance level. Data were ana-
lyzed with Stata 9.0 program (Stata Corporation, College Station,
TX, USA).

Results

From January 2007 through December 2010, 637 cases of hep-
atitis A, B and C were recorded in SINAN. Of these, 265 records
that were classified as discarded and 24 cases with an inconclusive
seropositivity test were excluded. The diagnosis was established
by clinical and laboratory criteria. Of the serologically confirmed
cases, one instance of hepatitis B and one case of hepatitis C were
discarded because it was not possible to find the home address of
the patients. The final total was 338confirmed and geolocated
monoinfected cases of either hepatitis A, B or C + four subjects
with a coinfection with more than one type of viral hepatitis: one
co-infection with hepatitis A and C, and three with hepatitis B and
C. Of the 338 monoinfected cases, 5.6% (n=19) had hepatitis A,
44.7% (n=151) had B and 49.7% (n=168) had C, with an incidence
rate of 1.45 per 100,000 inhabitants for hepatitis A, and 11.09 and
12.17 reported per 100,000 inhabitants for hepatitis B and C,
respectively. In terms of gender, the majority of the confirmed
cases, 187 (55.3%), occurred in males (P<0,01). In terms of age,
the highest percentage of reported cases of hepatitis B and C was
observed in individuals aged 20-49 years (60,7%, n=205,
P<0,001). The predominant race was white, corresponding to 13
(68.4%) cases of hepatitis A, 123 (81.4%) of hepatitis B and 133
(80.9%) of hepatitis C. Most of the patients had some eight years

Figure 1. Location of Maringd in Parand State, Brazil.
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of school (92.3%; n=312, P=0.0439) (Table 1). To form the groups
of areas, we included census zones where there were confirmed
cases of the disease (Table 2; Figure 2A). Ten census zones (zones
2,3,8, 11, 15, 17, 24, 25, 38, 43) had an incidence of hepatitis A
of more than 9 cases per 100,000 residents. Thirty-seven (69.8%)
and 33 (62.3%) census zones had cases of hepatitis B and C,
respectively. Sixteen zones were excluded from the analysis
because information on some variables was lacking.

In the analysis of the spatial distribution by income level and
zone, cases were concentrated in area 2 (n=21), where the residents

@

have a mean monthly per capita income of R$ 500 to R$ 1,000
(around 150-300 USD). Based on the mean monthly income, we
calculated the incidence and reported cases of viral hepatitis for the
grouped census zones. Hepatitis A showed a low incidence (1.45
cases/100,000 population), with the highest number of reported
casesof hepatitis B (11.09 cases/100,000 population) and C (12.17
cases/100,000 population) (Table 3). Of the 151 reported cases of
hepatitis B, 26 (17.2%) individuals were properly immunized with
the vaccine against HBV. In 7 (4.6%) individuals, vaccination was
incomplete; 104 (68.9%) were unvaccinated; for 14 (9.3%) indi-

pagepress

Table 1. Confirmed cases of viral hepatitis A, B and C by sex, age, race and education level in the municipality of Maringd, Parand,

Brazil 2007-2010.

Confirmed cases Etiology Total P-value*
.\ B C
n % n % n % n %

Sex Female 13 8.6 76 50.3 62 411 151 47 <0.01
Male 6 3.2 75 40.1 106 56.7 187 55.3

Age group 0-9 12 3.6 0 0.0 0 0.0 12 3.6 <0.001
10-19 5 1.5 6 1.8 3 0.9 14 4.1
20-49 2 0.6 106 314 99 293 207 61.2
50-+ 0 0.0 39 11.5 66 19.5 105 311

Race White 13 3.8 123 364 133 39.3 269 79.6 0.137
Non-White 4 1.2 26 7.7 30 8.8 60 17.7
Unknown 2 0.6 2 0.6 5 1.5 9 2.7

Education <8 years 16 48 61 18.0 68 20.1 145 42.9 0.0439
> years 2 0.6 83 24.6 89 26.3 174 51.5
Unknown 1 0.3 7 2.0 11 3.3 19 5.6

*Chi-square test (2); P<0.05.

Table 2. Census zones in the study area grouped according to mean monthly income 2010 of individuals over 10 years of age in the

municipality of Maringd, Parand, Brazil.

Area Census zone Mean monthly income (USD)
1 42 <150

2 6,12, 18, 19, 22, 23, 24, 25, 30, 31, 33, 34, 36, 37, 38, 39, 41, 43, 45, 46, 47 150 to 300

3 3,8, 11,13, 14,15, 21, 26, 29, 35, 44, 48 300 to 450

4 7,9,10, 17, 20, 27, 28 450 to 650

5 2,4,5,40 350 to 950

6 1 >950

Adapted from IBGE, 2010.

Table 3. Incidence of hepatitis A and reported cases of B and C per 100,000 inhabitants in areas with similar income levels in the munic-
ipality of Maringd, Parand, 2010.

Areaa Population Hepatitis A Hepatitis B Hepatitis C
n

1 1,386 0 0.00 0 0.00 0.00 0.00
2 189,805 11 1.45 92 12.12 116 15.28
3 69,335 7 2.52 31 11.18 24 8.65
4 57,004 1 0.44 16 7.02 17 746
5 17,933 1.39 13 18.12 10 13.94
6 10,946 0 0.00 1 2.28 1 228
Total 346,409 20 145 153 11.09 168 12.17

Adapted from IBGE, 2010.; %Areas as in Table 2; "Incidence; ‘Reported cases.

[page 190]

[Geospatial Health 2018; 13:607]

OPEN 8 ACCESS



&

viduals this information was lacking. Of the 152 cases of hepatitis
A, B and C reported for females, 32 (21.1%) were pregnant
(P=0.0012). In addition, 25 (78.1%) of the pregnant women were
infected with the B virus and 6 (18.8%) with C. One (3.1%) had a
co-infection with B and C, while 2 (6.3%) were coinfected with
HCV and the human immunodeficiency virus (HIV). Two (6.3%)
were in the first trimester of pregnancy, 15 (46.9%) in the second
and 15 (46.9%) in the third. With respect to individual characteris-
tics, 42 (12.3%) were institutionalized at the time of notification
(P<0.0001) in nursery (n=7), in school (n=4), in company (n=10),
in prison (n=6), in hospital (n=7) or in othersimilar situation (n=8).
Of these, 10 (23.8%) were infected with the A virus, 13 (31.0%)
with B and18 (42.9%) with C; one (2.4%) showed a coinfection
with viruses B and C.All cases of hepatitis A infection are acute.
Of the B virus carriers, 17 (11.3%) showed the acute form and 134
(88.7%) had chronic disease. All patients (n=168) with hepatitis C
were chronic carriers of the virus. Of the 338 total cases, 47
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(13.9%) had comorbidities (P<0.0001): 31 (65.9%) had a co-infec-
tion with HIV, and 16 (34.1%) with other sexually transmitted
infections (STIs). Fifteen (4.4%) patients died during the study
period, including 6 (1.8%) due to chronic hepatitis C, 1 (0.3%) due
to hepatitis B, 2 (0.6%) from cirrhosis of the liver and 1 (0.3%)
from complications of HIV/HCV co-infection. Two deaths (0.6%)
were byunknown causes, and 3 (0.9%) died due to causes unrelat-
ed to hepatitis, i.e. acute myocardial infarction or renal failure.
Several cases appeared incensus zones 24, 36 and 37 (5.7%),
however, these zones have relatively large populations, 27,137,
32,687 and 22,078 inhabitants, respectively. Census zones 10, 13,
22,41, 42, 45,49, 50, 51 and 53 (21.1%) had no reported cases. In
2008, four cases of hepatitis A were reported in zone 38. In 2009,
there were no cases of hepatitis A in this zone. In addition, from
2007 to 2010, 11 cases (7 cases of hepatitis B and 4 cases of hep-
atitis C) were reported in the rural and urban districts (Figure 2B-
D). Regarding the distribution of hepatitis C in the municipality,

X

L4

Figure 2. Spatial distribution of reported cases of viral hepatitis in the municipality of Maringa, Parand, Brazil 2007-2010. A) Spatial

distribution in areas with similar income levels; B) Spati

distribution of confirmed cases of viral hepatitis A; C) Spatial distribution

of confirmed cases of viral hepatitis B; D) Spatial distribution of confirmed cases of viral hepatitis C.
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cases were concentrated in census zone 37 (n=18) followed by
zone 24 (n=13). In addition, in 2009, there was a concentration of
cases in zone 43 (n=3), where the Maringd State Penitentiary
(PEM) is located.

Discussion

In this study, the highest incidence of hepatitis A occurred in
females aged 0-9 years, and declined in adulthood. This pattern is
found in the general population of Brazil, in which the most affect-
ed age group is 5 to 6 years (Brazil, 2015). Of the 151 cases report-
ed during the study period, the age group between 20 and 49 years
was most affected by HBV (P<0.001). A survey of hepatitis B
infection conducted in Brazil and the state of Santa Catarina, in the
1996-2002 period, detected aprevalence of hepatitis B in relation
to other viral hepatitis strains in the 20-49-year age group (Chavez
et al., 2003).

Hepatitis A virus (HAV) has a universal scope, and the disease
is most prevalent in places with poor sanitary conditions, especial-
ly in underdeveloped or developing countries. The low incidence
of HAV found in Maringé is a reflection of urban infrastructure
indicators; 99.8% of households has piped water, 98.2% have
garbage collection, 100% have electricity and 60% have sewage
disposal (IBGE, 2010). The number of cases reported for hepatitis
B was above that reported for Brazil as a whole in 2016 (detection
rate of 6.9 cases/100,000 inhabitants), but below that for the South
region (detection rate of 16.4 cases/100.00 inhabitants) and the
State of Parana (detection rate of 17.5 cases/100,000 inhabitants).
For hepatitis C, it was slightly above that reported for Brazil in
2016 (detection rate of 6.5 cases/100,000 inhabitants) and very
close to that for the South region (detection rate of 12.0
cases/100,000 inhabitants) and above the State of Parana (rate of
detection of 6.3 cases/100,000 inhabitants) (Brazil, 2017).

Sexual transmission of HBV is a common infection route,
since in this age group, individuals are economically and sexually
active, but outcomes vary. The sex ratio detected in Brazil for the
B virus from 2004 to 2016, it was found that the female has a sig-
nificantly earlier exposure to the HBV; however, the maximum
exposure period is shorter than in men, which results in a lower
total number of cases among women. These differences probably
reflect different patterns of sexual behaviour between the sexes
(Brazil, 2015). Similarly, the present study found statistically sig-
nificant difference between the sexes (P=0.01), as found in a study
conducted at the Clinica Municipal de Especialidades Médicas de
Sao Bernardo do Campo—SP, where the sex ratio for HBV was 0.9
men for every woman (Pelegrini ef al., 2007). In a study of patients
seen at the Central Public Health Laboratory of Para, from January
2002 through December 2005, the positivity rate for HBV for
males was 62.6% (n=928), and for females was 37.4% (n=554). In
this study, the number of confirmed cases of hepatitis B differed
significantly between the sexes (Aquino ef al., 2008). Published
data indicate that the difference between the sexes appears to be
related to increased susceptibility to acquiring the infection, but
behavioural aspects such as drug use, promiscuity and failure to
use condoms all increase the vulnerability (Pelegrini et al., 2007).
Another important point is that many individuals trivialize the dis-
ease and do not consider it to be sexually transmitted.

A small proportion of patients diagnosed with HBV had com-
pleted the vaccination schedule, but more were unvaccinated.
Among the cases of hepatitis C, 17.1% had completed the vaccina-
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tion for HBV, but the majority (67.4%) were not vaccinated.
Similar results were found by Cruz, Shiatsu and Martins (Cruz et
al., 2009). Vaccination is the safest and most effective control and
prevention measure, and has the greatest impact on hepatitis B.
The initial response to the vaccine decreases with advancing age.
In healthy children, adolescents and young adults (20-39 years),
the protective response is generally greater than 90%, falling to
70% in individuals aged 50-59 years, and around 50% in adults
over 60 years. Other factors that interfere with the immunogenicity
of the vaccine include smoking, obesity, and immunosuppressive
diseases, including diabetes mellitus, corticosteroid use, chronic
renal failure, and HIV infection (Leroux-Roels et al., 1997; Resti
et al., 1997). A proportion of healthy individuals can still be found,
ranging from 2,5% -5.0%, who did not respond satisfactorily to
HBYV vaccination and were considered non-responders to the hep-
atitis B vaccine (Desombere et al., 1995; Pillot et al., 1995). By the
year 2010 in Brazil, the vaccine was included in the routine for
children and adolescents younger than 20, and in 2011 this was
extended to youths under 24 years old. In 2012, routine vaccina-
tion was extended to young people up to 29 years old, and in 2013
the age was extended to 49 years. Vaccination against hepatitis B
is almost universal, since it is also recommended for prioritized
groups at high risk of exposure or with greater vulnerability to
transmission (Brazil, 2013).

The most affected age group was 45 to 54 years (29.6%).
However, when stratified according to sex, observed that infected
men are younger than women.Among men, the majority of cases
are among those aged 40 to 49 years (32.3%), while the majority
of women are 60 years of age or older (Brazil 2015).The finding of
a significantly higher risk among men confirms observations made
at different times and for different populations, allegedlyas a result
of more-frequent risk behaviours in males, such as drug use, mul-
tiple partners and unprotected exposure to sexual contact (CDC,
1998; Brandao et al., 2002). The increase seen with age is associ-
ated with the populations where the most important transmission
mechanisms involve behaviour throughout life, such as risky sex-
ual activity, use of injected illicit drugs and other means of expo-
sure to blood and blood products (Souza et al., 2004).

The prevalence of HBV and HCV in Brazil varies considerably
according to demographic and socioeconomic characteristics of
the local population. Northern Brazil has the highest endemicity
(Ferreira et al., 2004). In Brazil, it is estimated that there are at
least three million patients with chronic viral hepatitis (Aratjo,
2004). The clinical presentation of hepatitis B in Maringa was
characterized in 11.3% of confirmed cases of HBV as the acute
form of the disease, and 88.7% as the chronic form. In relation to
hepatitis C, all patients were chronic carriers of the virus. These
results are in agreement with the general Brazilian profile, in
which the predominant clinical presentation of confirmed cases of
hepatitis C between 1999 and 2010 was chronic in all of the age
groups under consideration, and acute cases occurred in small pro-
portions, especially in age groups under 12 years (Brazil, 2015).
The prevalence of chronic forms (including cirrhosis) in Manaus
was 81.5% for hepatitis B and 70.5% for hepatitis C (Aratjo,
2004). Another important issue is that of the 338 cases examined
in this study, 13.9% (n=47) had comorbidities. This is consistent
with an epidemiological study of 401 patients infected with human
immunodeficiency virus, treated at the Hospital das Clinicas of the
Faculty of Medicine, University of Sao Paulo, Ribeirio Preto
(Souza et al., 2004). A study conducted at the Clinica Municipal de
Especialidades Médicas de Sdo Bernardo do Campo—SP, analyzed
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613 records of patients with confirmed notification of hepatitis B
and/or C. Of these, 120 (19.6%) had an HBV infection, 397
(64.8%) had HCV and 96 (15.6%) had a coinfection with HBV and
HCV. The simultaneous presence of hepatitis B and C markers
occurred in 81 (20.4%) individuals of the 398 for whom there were
results for both infections (Pelegrini ef al., 2007). Coinfections in
patients with HBV/HCV/HIV occur in considerable numbers, and
are explained by the common routes of transmission of these virus-
es, sexual, parenteral and vertical (Souza et al., 2007).

Pregnancy showed a positive association with hepatitis A, B
and C. This creates challenges to public health, such as planning
comprehensive and practical screening strategies to facilitate the
clinical management of pregnant women diagnosed with hepatitis
(Figueiro-Filho et al., 2007). The neonatal hepatitis infection B
increases risk of disease chronicity and evolution for cirrhosis and
hepatocarcinoma (Xiao et al., 2007), and the persistent prevalence
of infection among the population, is extremely important to per-
form serology screening in prenatal care in order to initiate treat-
ment early, or even avoid vertical transmission (Piazza, 2010).
Currently, to prevent vertical transmission of HBV from the posi-
tive mother to the newborn, shortly after birth the neonate received
one dose of vaccine and anti-HBV immunoglobulin (Secretaria de
Estado da Satde de Sao Paulo, 2002). Due to the risk of infection
at birth, regardless of the mother’s HIV status, a dose of vaccine to
all infants during the first 12 hours of lifeis recommended. The ver-
tical vaccine prevents infection in 90% of cases, besides enabling
breastfeeding without the risk of HBV infection (Secretaria de
Estado da Satude de Sao Paulo, 2002). In our study, immunoglob-
ulin was administered to 96% (n=24) of infants during the first 12
hours of life. In one case, it was not possible to administer the pro-
phylaxis because the infant died soon after birth.

The spatial-distribution maps of the places of residence of the
carriers of viruses A, B and C in 53 census zones of the municipal-
ity of Maringa, showed a heterogeneous distribution of these infec-
tions, both in central areas and in areas near the periphery of the
urban area. The case distribution pattern in the urban area showed
a higher concentration of cases in the northern part of the munici-
pality, which is probably associated with the population density, as
assessed in zones 24, 36 and 37, which are the most populous. In
the northern part of the municipality, the urban fabric is denser,
with a larger built area and aconcentration of housing with aver-
age- and low-income households. In this part, the urban area of the
municipality is expanding (Fonzar, 2012). In the southern part of
the municipality, there is a higher concentration of industry and a
lower population density, hence with fewer reported cases of viral
hepatitis.

In 2008, there was a concentration of reported cases of hepati-
tis A in zone 38, as a result of an outbreak in a nursery. Daycare
centers and schools are an important source of enteric virus trans-
mission (Villar ez al., 2002). As seen in this study, institutionalized
individuals had a significantly greater association with hepatitis A,
B and C (P<0.0001).

Regarding hepatitis B, starting in 2008, notification was initi-
ated in both the rural and urban districts of the municipality. The
location of these cases could be determined from the house address
of individuals on the main rural roads. In addition, some domestic
cases were concentrated in the town, as occurred in census zone
19, in 2009. Close contact between residents of the same house-
hold and the common use of personal items such as toothbrushes
and razor blades are possible transmission routes (Kim et al.,
1993).
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Regarding the distribution of hepatitis C in the municipality, in
2008 and 2009 there was a concentration of cases in zones 37 and
36, respectively. In these zones, the monthly income ranges from
500 to 1000 Brazilian Reals (about 150-300 USD) and the popula-
tion is 32,687 and 27,137 inhabitants, respectively. Four cases of
hepatitis C were concentrated in zone 45, where the municipal
prison is located. The prison population is considered at high risk
for several infections such as tuberculosis, HIV, hepatitis B, hep-
atitis C and STIs in general, since the social marginalization,
dependence on illicit drugs, low socioeconomic status, and poor
health-system conditions facilitate the spread of these diseases
among prisoners (Coelho et al., 2009; Massad, 1997).

The incidence of hepatitis A, B and C in Maringa is consistent
with epidemiological data for Brazil as a whole. Some limitations
of this type of study indicate the need for caution in evaluating the
results (Ferreira, 2004). Information regardingall hepatitis infec-
tions in this study were obtained from the SINAN, howeverthe
number of notifications may not reflect the actual incidence of
infection, as the vast majority of affected persons have asymp-
tomatic or oligosymptomatic forms of hepatitis, which are seldom
identified (Figueiro-Filho et al., 2007). Another issue that limits
the analysis of the data is that the notification of hepatitis is still
incomplete, due to the large amount of unknown epidemiological
data, as well as incomplete reporting forms. It is possible that the
total number of cases reported in this study underscoresthe real sit-
uation, since even in countries where the disease is notifiable, it is
estimated that substantial under reporting of cases occurs (Martelli
et al., 1990). The number of asymptomatic infections is significant,
and this leads to wider dissemination in the community than is
indicated by the appearance of clinical cases (Miranda et al.,
2000).

Conclusions

The spatial distribution of cases of viral hepatitis in the munic-
ipality was heterogeneous, and did not indicate any area with a
higher risk of viral infection, although the northern area deserves
more attention, as well as the people who are institutionalized.
Because hepatitis is a chronic disease, the four-year historical
series did not show a pattern of increasing or decreasing occur-
rence. In spite of the existence of gaps, these results can provide
useful information for the development of strategies used in the
epidemiological surveillance service, for the prevention and con-
trol of viral hepatitis in the municipality, especially for the prenatal
program performed during pregnancy play an important role in the
diagnosis and prevention of the spread of these infections. In addi-
tion to evidence of late diagnosis in the second and third trimester
of gestation.
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