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Abstract

Introduction: Viral hepatitis is among the main problems that affect
public health globally. The knowledge of the clinical and epidemiologi-
cal situation of hepatitis B and hepatitis C is necessary for the establis-
hment of prevention and control strategies together with individuals
and communities in vulnerable situations.

Objective: To investigate the clinical and epidemiological aspects of
the population affected by hepatitis B and hepatitis C from 2007 to
2014, in Fortaleza, Ceara, Brazil.

Methods: Descriptive, retrospective study involving data from the
Notifiable Diseases Information System, with analysis of gender, age,
race, illicit drug use, sex partnerships, tattoo/piercing, transfusion,
dialysis and transplantation. Chi-squared tests were used for statistical
analysis of the variables.

Results: It was reported 779 cases of hepatitis B and 756 of hepatitis
C. Regarding the HBV, 69.7% were male, 77.5% of brown color, and
a median age of 36 years. Regarding risk factors, there was highlight
for sexual practice and number of sex partners (p = 0.001), blood
transfusion (p = 0.011) and use of tattoo/piercing (p = 0.011). As for
HCV, 57.7% were male and the mean age was 46 years. As for risk
factors, the injecting drug use (p = 0.001), the presence of three or
more partners (p = 0.001) and the use of tattoo/piercing (p = 0.021)
stood out. Regardless of gender, age or race and drug use, transfu-
sions and age over 40 years increased the risk for hepatitis. There were
still high percentages of missing data in several variables.
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Conclusion: This study contributes to alert the Brazilian health

authorities on the importance of these infections and the need to
expand and strengthen current health policies, and allows reflection

on control strategies for hepatitis.

Introduction

Viral hepatitis is inserted among the main problems
that afflict public health globally [1]. It has a long
course and often the carriers remain asymptomatic
[2], which makes difficult the early diagnosis and
treatment prior to the onset of liver damage and
complications.

Worldwide, the prevalence of hepatitis differs ac-
cording to the region. In some Asian countries, the
prevalence of hepatitis B virus (HBV) ranges from
0.1 to 30% [3]. In India, this virus is responsible for
60% of cases of chronic liver disease. In Portugal,
viral hepatitis is second place among the causes of
liver disease [4-6]. Hepatitis C virus (HCV) infection
affects about 3% of world population, totaling
approximately 185 million people. It is noteworthy
that 60% to 70% of patients will possibly develop
chronic liver disease, requiring specialized and high
complexity health care [7].

Hepatitis represents the tenth leading cause of
mortality worldwide. The World Health Organiza-
tion (WHO) estimates that worldwide one in every
12 people is a carrier of one of these viruses. In
Brazil one in every 30 people can be infected by
viruses that cause hepatitis B and C [3, 7].

It is estimated that in Brazil, from 1999 to 2011
about 120,343 new cases of HBV were confir-
med, and about 26,000 new cases of hepatitis
C were reported between 2004 and 2014. South
and Southeast regions concentrated about 86%
of all cases HCV reported in this period [8]. The
Northeast region has about 9.2% of the total ca-
ses detected of HBV, most cases in the states of
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Bahia (30.4%) and Maranhao (14.3%). In Cears,
from 2007 to 2013 about 6,998 cases of HBV and
1,094 cases of HCV were notified from 2009 to
2014 [8]. The C virus is about 5.0% of cases in
the country. Accordingly, hepatitis can be classified
by its prevalence in the population as high when
greater than or equal to 8%, intermediate when
between 2% and 7%; and low when it reaches
lower than 2% [9].

Because of its various forms of transmission, he-
patitis remains circulating in the population. The
most common forms of infection are sexual, pa-
renteral and vertical [10]. However, other forms of
transmission such as use of manicure tools, crack
pipe and tools to inhale cocaine have been associa-
ted with hepatitis [11]. The incidence may be even
higher than those reported in various regions of the
country as often hepatitis is only diagnosed after
clinical suspicion. The delay in diagnosis may con-
tribute to a poor prognosis, with the presence of
complications such as liver cirrhosis, hepatocellular
carcinoma cell and even death.

Aspects such as the social and economic con-
ditions, the distribution of access to health ser-
vices and the heterogeneous use of technology
for diagnosis and treatment in different regions of
the country are factors that negatively influence
the control of viral hepatitis [12]. When comparing
Brazilian states and municipalities to each other,
the number of infected people is often unknown
or not properly registered, as the confirmation of
diagnosis of hepatitis requires complex laboratory
techniques of molecular biology, which increases
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the costs and hinders the deployment of this type
of service [13].

There is need of a wider knowledge of the epi-
demiological situation of these diseases, in order to
establish strategies for prevention and control that
adapt to the needs and peculiarities of individuals
and communities at risk and in vulnerable condi-
tion, and with it, the current public policies must be
adapted to the local epidemiological context [14].

The aim of this study was to identify the clinical
and epidemiological aspects of cases of hepatitis
B and hepatitis C in Fortaleza between 2007 and
2014.

Methods

Descriptive, retrospective study carried out from the
analysis of data obtained from viral hepatitis com-
pulsory notification of the Notifiable Diseases Infor-
mation System (SINAN), in the period from 2007 to
2014. Authors studied the cases of hepatitis B and
hepatitis C of residents in Fortaleza, Ceara, with
data obtained from the Health Secretariat of the
State of Ceara (SESA in Portuguese).

Inclusion criteria were: cases of hepatitis B and
hepatitis C reported between the years 2007 and
2014, from residents in the city of Fortaleza. Cases
that did not have complete data on relevant aspects
for the proposed study were excluded.

The studied variables were gender, age, race, in-
jecting drug users (IDUs), sex partnerships, tattoo/
piercing, transfusion, dialysis and transplantation.

The Pearson's chi-square test was used to deter-
mine the significance of the variables. It consists
of a test that compares experimentally obtained
frequencies with theoretical frequencies, calculated
mathematically for the same number of sample
data. It was considered the statistical significance
of p <0.05 for the analysis of variables. Analyses
were conducted using the Statistical Package for
Social Sciences software (SPSS) version 20.0., license
number 10101131007.
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The study was approved by the Ethics Commit-
tee of the State University of Ceara - UECE under
Protocol No. 1,267,857.

Results

Of the 779 cases of hepatitis B virus reported in
SINAN in Fortaleza between 2007 and 2014, there
was a predominance of males in 69.7% of cases,
clearly related to the various exposure categories.
The median age was 36 years. (Table 1)

The brown color was reported in 77.5% of valid
cases. It is noteworthy that in all cases, only 261
were subject to appropriate analysis, as they con-
tained enough data to draw a profile of people
affected by the disease. In all variable, there was
a large number of cases in which the possible way
of transmission is ignored, with highlight to the ex-
posure category related to sex with 586 ignored
cases (75.2%); followed by the category three or
more partners, 482 (61.9%); transplantation, 473
(60.7%); hemodialysis, 467 (59.9%); transfusion,
454 (58.3%); IDU, 450 (57.8%) and tattoo, 458
(58.8%).

Table 1. Distribution of forms of transmission of
hepatitis B cases in Fortaleza, Ceara, from
2007 to 2014 according to gender. Forta-

leza, 2015.
T . Gender 5
4trar¥:r$1igsion Viale Female value*
n % n %
Sex 21 119 12 145 0.697
3 or more partners 80 452 28 33.7 0.001
Tatoo/piercing 30 169 12 145 0.344
Transfusion 19 107 15 181 0.342
IDU** 9 5.1 4 48 0713
Hemodialysis 15 85 10 12 0.682
Transplantation 3 1.7 2 24 0.824
Total 177 100 83 100

*: P value: Chi-square test, p< 0.05. **: IDU: Injecting drug use.
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Table 2. Distribution of forms of transmission of hepatitis B cases in Fortaleza, Ceara, from 2007 to 2014,

according to age and race. Fortaleza, 2015.

Age range

<20 0 0 3 50 2 333 1 16.7
20t0 39 21 16 56 428 29 221 7 5.3
40 to 59 8 92 36 414 9 103 18 207
>60 4 121 10 304 2 6 8 243
P value** 0.203 0.335 0.0M 0.011
Race

White 3 20 8 534 2 133 2 133
Black 0 0 4 40 0 0 4 40
Yellow 0 0 1 25 0 0 2 50
Brown 25 131 83 434 35 184 17 9
P value* 0.401 0.223 0.458 0.009

Researchers decided to delete cases among indi-
genous race from the table because, according to
the cases reported for hepatitis B, this population
did not have notification for the disease during the
study period. (Table 2)

In relation to hepatitis C, 756 cases were reported
from 2007 to 2014. The male gender accounted
for 57.7% of cases, the brown race accounted for
Table 3. Distribution of forms of transmission of ca-

ses of hepatitis C in Fortaleza, Ceara, from
2007 to 2014 according to gender. Forta-

leza, 2015.
~ Gender
R s
N % on %
Sex 10 38 14 98 0.174
3 or more partners 62 239 27 188 0.001
Tatoo/piercing 24 9.2 15 104 0.398
Transfusion 56 216 48 33.3 0.806
IDU** 39 15 4 2.8 0.001
Hemodialysis 49 188 25 173 0.047
Transplantation 20 77 1 76 0.262
Total 260 100 144 100 -

*: P value: Chi-square test, p< 0.05. **: IDU: Injecting drug use.

0 0 0 0 0 0 6 100
9 6 8 6.1 1 0.8 131 100
2 23 12 13.8 2 2.3 87 100
2 6 5 15.2 2 6 33 100
0.326 0.257 0.352 -

0 0 0 0 0 0 15 100
0 0 2 20 0 0 10 100
0 0 25 0 0 4 100
9 47 17 9 4 2.1 190 100
0.842 0.467 0.956 -

*: IDU: injecting drug use. **: P value: Chi-square test, p< 0.05.

65.6% of valid cases. The median age was 52 years.
(Table 3)

It was also observed, in all exposure categories,
many cases in which the possible way of transmission
is ignored. The category sex showed 524 (69.3%),
followed by the category three or more partners,
431 (57%); tattoo and piercing, 381 (50.4%); trans-
plantation, 368 (48.7%); transfusions, 390 (48.4%);
IDU, 360 (47.6%), hemodialysis, 346 (45.8%). (Table
4)

Discussion
The importance of viral hepatitis for Public Health is
not limited to the quantity of cases, it also extends
to complications of its acute and chronic forms [15].
Considering that the consequences are different de-
pending on the clinical form, the ways of transmis-
sion and various other aspects, there is the need
to know these aspects for identifying them and
adopting consistent measures with each case [16].
The use of secondary data may have limitations
on the quality of records and lack of explanatory
hypotheses at the individual level [17]. In the results
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Table 4. Distribution of forms of transmission of cases of hepatitis C in Fortaleza, Ceara, from 2007 to
2014 according to age and race. Fortaleza, 2015.

Age range

<20 1 9.1 1 9.1 3 273 4

20 to 39 3 44 18 26 10 145 16
40t059 15 64 50 213 25 106 55

>60 5 58 20 229 1 1.1 29

P value** 0.941 0.370 0.021 0.692
Race

White 4 95 12 286 6 143 12
Black 0 0 2 154 2 154 3 23
Yellow 0 0 5 192 2 7.7 4
Brown 14 57 64 26 25 101 63

P value* 0.170 0.512 0.987 0.163

shown in this study, the lack of some information
did not invalidate the analysis nor the opposition of
information between variables due to the relevance
of epidemiological indicators used [14].

As for the variable gender and exposure cate-
gories in hepatitis B, the number of partners had
greater significance associated with statistical tests,
corroborating with the literature [18, 19]. The high
infectivity of HBV virus during sex increases about
100 times the risk of infection compared with HIV
[3].

Regarding age group, the most affected group
by HBV was from 20 to 39 years, which is related
to use of tattoos and piercings. This high influence
stands out in the productive and sexually active age
groups, corroborating some studies [20-22]. Sexual
risk behavior coupled with other factors may con-
tribute to the concentration of the disease in these
age groups [23].

The study found more cases of HBV after trans-
fusion in the age group from between 40 and 59
years. It is noteworthy that procedures carried out
before 1993 did not have precise and specific tests

© Under License of Creative Commons Attribution 3.0 License

36.3
23.2
23.4
33.3

28.6

15.4

25.5
Indigeous 0 0 0 0 0 0 1 100

0 1 9.1 1 9.1 11 100
5 72 13 18.8 4 5.8 69 100
33 14 37 15.7 20 8.5 235 100
5 58 23 26.4 4 4.6 87 100
0.025 0.498 0.439 -
5 119 2 4.7 1 2.4 42 100
1 7.8 3 23 2 15.4 13 100
2 77 7 27 6 23 26 100
25 101 4 16.6 15 6 247 100
0 0 0 0 0 0 1 100
0.850 0.284 0.076 =

*: IDU: injecting drug use. **: P value: Chi-square test, p< 0.05.

before donation. HBV and HCV infections are con-
sidered the most common cause of post-transfusion
hepatitis [24].

In this sense, as determined by the Brazilian
Ministry of Health, all blood centers must apply
highly sensitive tests to ensure the quality of do-
nated blood. Laboratory tests to be performed are
serology for hepatitis B and C, in addition to sero-
logy for HIV, syphilis, Chagas’ disease and human
T-lymphotrophic virus (HTLV) types | and Il [25].

The prevalence of HCV infection in hemodialysis
units varies according to the study site. A recent
study Fortaleza identified prevalence of 52% and
in Minas Gerais, 12% [26, 27]. The males above 50
years old are seen as the most affected [28].

The presence of piercing and tattoos was obser-
ved in this study as a risk factor for HCV infection,
a fact that corroborates a study conducted in Pa-
rana, [29] in which 8.8% and 11.8% of individuals
with C virus had one of two objects in the body,
respectively.

This study showed a strong statistical significance
in relation to injecting drug use and gender. The



vast majority of infected people used the sharing of
needles and syringes, and other drugs with blood
exposure before infection. This corroborates with
the literature, [19, 30] in which the use of illicit in-
jectable drugs is currently considered the main risk
factor for acquiring hepatitis C.

The age range related to IDU observed in this
study attests the exposure in the group from 40 to
59 years, a result also found in a study conducted
in Minas Gerais, [31] which points out the IDU as
the main transmission mechanism of the C virus.

It is noteworthy that in Fortaleza, screening for
hepatitis usually occurs randomly in blood centers,
testing centers and in some basic health units. [32].
The lack of technology and human resources in
these locations often precludes early diagnosis and
diagnosis usually occurs, like in the rest of the cou-
ntry, only after clinical suspicion and installation of
late symptoms.

In this sense, there is no doubt that early diag-
nosis of hepatitis B and hepatitis C has benefits
for people, allowing them to choose the most ap-
propriate time to start a possible treatment with
reduction of possible complications. However, the
identification of asymptomatic chronic infectious di-
seases is very difficult and costly, which contributes
to increased underreporting [15].

The study had difficulties regarding the comple-
teness of the records in notification forms of the
SINAN database. This corroborates with similar stu-
dies conducted in the states of Pernambuco [15] and
Sao Paulo [33] about problems with the amount of
ignored data found.

However, the progress of control measures, such
as vaccination of specific groups, rapid testing and
educational campaigns against viral hepatitis have
contributed to a trend of reduction in carriers, but
there is still difficulty related to notification of ca-
ses, which characterizes underreporting, including
in quality services.
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Conclusion

The study showed a predominance of brown males
for hepatitis B, with median age of 36 years. In he-
patitis C, 57.7% are males. The brown individuals
were predominant, with a median age of 52 years.
The statistical analysis suggests that the number of
partners, that is, more than three in the last six
months increases the risk for HBV infection. It is
clear that, regardless of age and gender, the injec
ting drug use increased the likelihood of positive
testing for HCV.

As study limitation there is the incompleteness
of information available in SINAN databases with
high percentages of ignored data in several varia-
bles. This may lead to a distancing of the legitimacy
of the results, and represents a warning to the sur-
veillance authorities on the importance of training
health professionals in relation to notification.

Thus, this study contributes to alert health autho-
rities on the importance of these infections and the
need to implement coping strategies while encou-
raging the completion of further studies to better
understand the situation. In addition, it is recom-
mended to carry out studies to check the access to
treatment and treatment adherence in people living
with hepatitis B and hepatitis C under the Unified
Health System (SUS) scope.
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