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ABSTRACT: Hepatitis C virus (HCV) is a serious public health problem and is the leading cause of liver 
transplantation due to cirrhosis and hepatocellular carcinoma. In Brazil, it is estimated that there are approximately 2 to 3 
million HCV chronic carriers. Few data regarding HCV infection are available in West region of Minas Gerais State. Due 
to the absence of an effective vaccine against this important human pathogen and the high costs of antiviral treatment, it is 
important to conduct epidemiological studies with the purpose of carry out the planning and implementation of measures 
to prevent hepatitis C in different populations. Therefore, the aim of this study is to describe the epidemiological aspects of 
HCV patients from West region of Minas Gerais State, Brazil. Sociodemographic data and risk factors for HCV infection 
were determined from 74 HCV patients from Uberlândia city (Minas Gerais State). Reactive anti-HCV sera samples were 
submitted to HCV RNA and genotype detection. Most of individuals were male (63.5%) with mean age of 51 years and 
presenting low socioeconomic status. HCV genotype was determined among 40 samples and the frequencies were: 
genotype 2 (45%), 1 (37.5%) and 3 (17.5%). Hepatitis C virus (HCV) infection was common among male and low 
socioeconomic status individuals.  
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Hepatitis C virus (HCV) is a major 
responsible for chronic liver disease, and it is 
estimated that 123 to 170 million people are infected 
worldwide (LAVANCHY, 2011). HCV belongs to 
Hepacivirus genus at Flaviviridae family and 
presenting a single-stranded RNA genome and 7 
genotypes (SMITH et al., 2014). HCV genotypes 
are predictive of treatment response with interferon 
and ribavirin and high rates of sustained viral 
response (SVR) are associated to genotypes 2 and 3. 
However, genotype 1 is the most prevalent all over 
the world (LAVANCHY, 2011; PEREIRA et al., 
2013).  

The incidence of hepatitis C varies widely 
throughout the world in different population 
subgroups and high prevalence rates are observed 
among illicit drug users and individuals who 
received transfusion of blood products before 1994 
(LAVANCHY, 2011). In Brazil, a prevalence of 
HCV equal to 1.38% in capitals and major cities 
indicates intermediate levels of endemicity 
(BRASIL, 2011; KRETZER et al., 2014; PEREIRA 
et al., 2013). 

Few data regarding HCV infection are 
available in Minas Gerais State, especially at West 

Region of State known as Triangulo Mineiro who is 
the second most populous region of this State. In the 
absence of an effective vaccine and high costs of 
antiviral treatment, it is important to conduct 
epidemiological studies for planning and 
implementing measures to prevent hepatitis C in 
different populations. Therefore, the aim of this 
study is to describe epidemiological aspects of HCV 
patients from West region of Minas Gerais State, 
Brazil.  

A convenience sample of HCV patients 
referred to Chronic Liver Diseases Ambulatory from 
Clinics Hospital of the Federal University of 
Uberlandia City (Minas Gerais State) was included 
in this study. Sample size was determined based on 
the number of chronic hepatitis C cases reported in 
SINAN Net (Notifiable Diseases Information 
System) between the years 2006 to 2011 in 
Uberlandia (258 confirmed cases of hepatitis C with 
an annual average of 42 cases). As results, 74 HCV 
infected individuals of both genders were invited to 
participate in this study from February to September 
2013. 

The study was approved by Local Ethics in 
Human Research Committee and all individuals 
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signed an informed consent. All volunteers were 
informed about the objectives and procedures of the 
study. Inclusion criteria were: age equal or higher 
than 18 years and positive anti-HCV and positive 
HCV RNA for more than 6 months. Exclusion 
criteria were the refusal to sign the informed 
consent, the presence of cognitive difficulties, HBV 
or HIV coinfection and haemodialysis treatment. 

Sociodemographic data (age, sex, 
race/ethnicity, marital status, occupation and family 
income) and risk factors for HCV acquisition 
(sexual orientation, number of sexual partners in the 
last 3 months and condom use at the last 
intercourse) were obtained using a standardized 
questionnaire. 

Blood samples (5mL) were obtained from 
each individual by venipuncture using BD 
Vacutainer® SST® II Advance®  tubes. Sera was 
obtained by centrifugation and subjected to the 
immunosorbent assay (ELISA) for anti-HCV 
detection (Hepatitis C anti-HCV Wiener® lab) 

following the manufacturer's instructions. Reactive 
anti-HCV samples were subjected to the HCV RNA 
detection using COBAS® AMPLICOR Hepatitis C 
Virus (HCV) Test, version 2.0 (Roche, USA). 
HCV RNA positive sera were genotyped using 
Abbott RealTime HCV Genotype II (Abbott, USA) 
according to the manufacturer's instructions. 

The information collected was stored in a 
data bank using the Excel 2003 software (Microsoft 
Office). Data are expressed by means of descriptive 
statistical analysis using the EpiInfo 3.4.1 software. 
Out of the 74 HCV patients included in this study, 
47 were male (63.5%) and mean age of the 
population was 51.6 years (±11.5). Most of 
individuals were Caucasian (67.6%; n=50), married 
(52.7%; n= 39) lived with a spouse (33.8%; n=25), 
had up to 8 years of schooling (56.7%; n=42), 
employed (43.3%; n=32) and receiving until 
US$620.00 monthly income (52.7%; n=39) (Table 
1). 

 
Table 1. Sociodemographic and risk behavior data from hepatitis C virus infected individuals referred to 
Clinics Hospital from Federal University of Uberlandia (Minas Gerais State) in year 2013 (n=74). 

Variables  n % 

Gender 

Female  27 36.5 

Male  47 63.5 

Race/Ethnicity 

Caucasian  50 67.6 

Other race or ethnicity  24 32.4 

Age (years) 

< 40  14 18.9 

41-50  21 28.4 

51-60  21 28.4 

>60  18 24.3 

Occupation 

Retired  23 31.1 

Unemployed  8 10.8 

Housewife 6 8.1 

Employee  32 43.3 

Medical license 1 1.3 

Prisoner  4 5.4 

Family income 

<US$308  6 8.1 

US$308 to US$620  33 44.6 

US$621 to US$924  24 32.4 

>US$924  10 13.5 

Did not answer 1 1.4 
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Years of schooling 

4 years  22 29.7 

5 to 8 years  20 27.0 

9 to 10 years  11 14.9 

more than 11 years  21 28.4 

Heterosexual 

Yes  71 95.9 

No  3 4.1 

Number of sexual partners 

≤ 1  54 73.0 

≥2  20 27.0 

Condom Usage in the last intercourse  

Yes  9 12.2 

No  65 87.8 

 
Regarding the sexual orientation, most of 

individuals declared to be heterosexual (96%, 
n=71), reported having one sexual partner during the 
last three months (74%, n=54) and did not use 
condom at last intercourse (87.8%, n=65) (Table 1).   

 HCV RNA was detected in all seropositive 
samples for anti-HCV (n=74) and only individuals 
that met inclusion criteria for antiviral treatment was 
submitted to HCV genotype (n=40). Samples were 
submitted to HCV genotyping and their frequencies 
were: 18 samples from genotype 2, 15 samples from 
genotype 1 and 7 samples from genotype 3. 
Regarding HCV subtypes, 37.5% belonged to 
subtype 1a (15/40), 42.5% were 2a (17/40), 2.5% 
were 2b (1/40) and 17.5% (7/40) were subtype 3a. 

Chronic Liver Diseases Ambulatory from 
Clinics Hospital of the Federal University of 
Uberlandia City (Minas Gerais State) is a Public 
Health Reference Center for diagnosis and treatment 
of viral hepatitis in Minas Gerais State. Uberlandia 
is the most populous city of Triângulo Mineiro 
Region with about 650 000 inhabitants and it is an 
important regional health center for other 
neighboring towns. 

This study showed that most of HCV 
individuals from this center were male, Caucasian 
and aged between 41 and 60 years. Similar results 
were observed in Uberaba, a neighboring city and in 
an epidemiological survey conducted in major 
Brazilian cities, where individuals aged 20 to 69 
years old (1.63%) and males (1.83%) presented high 
anti-HCV prevalence in the Southeast region of the 
country (GARCIA et al., 2009;PEREIRA et al., 
2013). 

Most of HCV patients presented up to 8 
years of schooling and received until US$620.00 

monthly income showing low socioeconomic status.  
Usually, individuals at low socioeconomic status 
lived in poor conditions in small houses. In this 
situation, sharing personal hygiene items like 
toothbrushes or razor blades is common what could 
increase the risk of intrafamiliar transmission of 
HCV (CAVALHEIRO et al., 2009).  

Most of HCV patients did not report 
condom use in the last intercourse what could 
increase HCV acquisition. HCV transmission by 
sexual contact differs by the type of sexual 
relationship. Persons in long-term monogamous 
partnerships are at lower risk of HCV acquisition 
(0% to 0.6% per year) than persons with multiple 
partners or those at risk for sexually transmitted 
diseases (0.4% to 1.8% per year). Although sexual 
transmission of HCV is not well established, it is 
suggested to intensify the campaigns that encourage 
condom use aiming the prevention of sexually 
transmitted diseases (TERRAULT, 2002). 

HCV genotype 2 was the most prevalent in 
this study what it was not observed in studies 
conducted in other regions of Brazil (VIEIRA et al., 
2011; PEREIRA et al., 2013; PERONE et al., 2008). 
This result may be related to mode of HCV 
transmission (PUTZEYS et al.,2011); characteristics 
of the studied population, among them the fact that 
half of population is composed of immigrants from 
many states of the country; type of method used for 
genotyping or due to the number of samples that 
were not genotyped in the study. Further 
investigations should be conducted in order to 
investigate this finding.  

This study presents some limitations. The 
cross sectional design of this study does not allow 
the establishment of direct causal relationships or 
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the temporal sequence between the variables 
investigated and HCV infection. However, these 
cross-sectional population-based studies are useful 
tools for public health planning, understanding 
disease etiology and hypothesis generation. 
Furthermore, the convenience characteristic of this 
sample that did not allow to investigate some 
important risk factors, like blood transfusion or 
tattooing history or to determine HCV genotype 
from all samples. Nevertheless, considering the 
scarcity of epidemiological data about HCV 
infection in this region, the results of the present 
study could be helpful to increase preventive 
measures among such specific groups, like males 
and individuals from low socioeconomic status.  

In conclusion, HCV infected individuals 
from Uberlandia city presented low socioeconomic 
level indicating the necessity of education 
campaigns in this population in order to increase the 

knowledge about risk factors, prevention and 
treatment of HCV.  
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RESUMO: O vírus da hepatite C (HCV) é um sério problema de saúde pública e  a principal causa de 
transplante de fígado devido à cirrose e carcinoma hepatocelular. No Brasil, estima-se que há aproximadamente 2 a 3 
milhões de portadores crônicos do HCV. Poucos dados sobre a infecção pelo HCV na região oeste do estado de Minas 
Gerais estão disponíveis. Devido à ausência de vacina eficaz contra esse importante patógeno humano e aos altos custos do 
tratamento antiviral, é importante realizar estudos epidemiológicos com a finalidade de executar o planejamento e 
implementação de medidas para prevenir a hepatite C em diferentes populações. Portanto, o objetivo deste estudo é 
descrever os aspectos epidemiológicos dos pacientes portadores de HCV da região oeste do estado de Minas Gerais, 
Brasil. Dados sociodemográficos e fatores de risco para a infecção com HCV foram determinados de 74 pacientes 
portadores de HCV da cidade de Uberlândia, Minas Gerais. Amostras de soro reativas foram submetidas às detecções de 
HCV RNA e genótipo. A maioria dos indivíduos eram homens (63,5%) com média de idade de 51 anos e baixo nível 
socioeconômico. O genótipo do HCV foi determinado entre 40 amostras e as frequências foram: genótipo 2 (45%), 1 
(37,5%) e 3 (17,5%). A infecção com o vírus da hepatite C foi frequente entre homens e indivíduos de baixo nível 
socioeconômico. 

 
PALAVRAS-CHAVE: Hepatite C. Epidemiologia. Saúde Pública. 
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