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Seroprevalence of HBV, HCV and HIV co-infection in selected  
individuals from state of São Paulo, Brazil

Alexandre Martins Portelinha Filho1, Charles Ulloffo do Nascimento1,  
Talita Nicastro Tannouri1, Charlene Troiani2, Eloah Lopes Ascêncio2, Renata Bonfim3,  

Lourdes Aparecida Zampieri D’Andrea3, Luiz Euribel Prestes-Carneiro2/+

1Departamento de Doenças Infecciosas, Hospital Universitário 2Departamento de Imunologia, Universidade do Oeste Paulista,  
Rua José Bongiovani 700, 19050-680 Presidente Prudente, SP, Brasil 3Instituto Adolfo Lutz, Presidente Prudente, SP, Brasil

Few studies are available on hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency 
virus (HIV) co-infection in populations living in small and medium-sized Brazilian cities. We evaluated the sero-
prevalence of these viruses in selected individuals from a clinic of infectology, who were referred to the University 
Regional Hospital of the West Region of state of São Paulo, Brazil. Among a total of 7,021 individuals seen in the 
clinic following receipt of preliminary ELISA results or having the suggested clinical signs of viral hepatitis or HIV, 
1,228 were systematically screened. Isolated or associated HBsAg, HCV and HIV antibodies were found in 44.9% of 
the subjects. Anti-HIV antibodies were found in 24.7% of the patients, 20.3% of whom had an HIV monoinfection and 
4.4% of whom were co-infected with hepatitis viruses (HCV: 4%; HBV: 0.4%). Anti-HCV antibodies were found in 
14% of the patients and 5.9% had anti-HBsAg antibodies. HCV infection affected males more than females (p < 0.05)  
and individuals > 50-years old had an increased prevalence of anti-HCV compared to HIV (p = 0.0001) or HBV  
(p = 0.0063). HCV-RNA was detected in 73.5% of the samples with a predominance of genotype 1 (72.5%). A signifi-
cant percentage (44.9%) of the selected individuals was positive for antibodies against HBV, HCV and/or HIV; these 
patients would otherwise have remained undiagnosed.
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In Latin America, there are approximately 1.6 mil-
lion individuals living with human immunodeficiency 
virus co-infection (HIV). In 2007, 100,000 newly in-
fected individuals were diagnosed and 58,000 died of 
HIV (Kallings 2008). Although the incidence rates have 
declined since 2002, the Brazilian population contains 
one-third of all people living with HIV in Latin Ame- 
rica (UNAIDS 2008). In addition to HIV-infection, vi-
ral hepatitis has also become an important public health 
problem worldwide. Although hepatitis B virus (HBV) 
infection can be prevented by vaccination, it remains en-
demic in various regions of the world, with areas of low 
(< 2%), medium (2-7%) and high prevalence. Current 
studies indicate that 170 million people worldwide are 
infected by the hepatitis C virus (HCV). In developing 
countries, the infection is aggravated by difficulties in 
diagnosis and the high cost of anti-hepatitis drugs. Since 
HIV, HBV and HCV share similar routes of transmis-
sion, HIV co-infection with HBV or HCV is common 
(Soriano et al. 2006, Alter 2007, Lazarus et al. 2007).

The nationwide epidemiological situation for HBV, 
HCV and HIV infections is difficult to quantify due 

to local and regional characteristics as well as the high 
number of asymptomatic infections (Tavares-Neto et 
al. 2004, Silva et al. 2006). Furthermore, most Brazil-
ian studies, particularly ones dealing with hepatitis, 
were carried out in selected populations (e.g., prison-
ers, individuals with renal failure undergoing hemodi-
alysis, intravenous injection drug users and health care 
workers) (Paraná et al. 2007, Fialho et al. 2008, Oliveira 
et al. 2009). Patients attending a given clinic of infec-
tology at a regional hospital also represent a specific 
risk group, as a wide variety of infectious diseases are 
screened. However, these patients offer an opportunity 
to specifically select individuals considered at risk for 
blood-borne diseases. Moreover, few studies address the 
epidemiologic futures of populations living in small and 
medium-sized cities in Brazil. Our aim was to evaluate 
the seroprevalences of HBV (anti-HBsAg), HCV (anti-
HCV) and HIV-hepatitis virus co-infection (anti-HIV) 
in individuals selected from the infectology clinic at the 
regional University Hospital.

PATIENTS, MATERIALS AND METHODS

Study design - Located in the western part of 
Southeast Brazil, the Pontal of Paranapanema is con-
sidered to be one of the poorest regions of state of São 
Paulo (SP). It is composed of 32 municipalities with 
approximately 680,000 inhabitants who mainly live in 
small cities and rural communities. This is a descrip-
tive and retrospective study that analyzed the files of 
individuals referred to the regional reference clinic of 
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infectology at the Regional University Hospital Dr. Do-
mingos Leonardo Cerávolo (UH) located in Presidente 
Prudente city, SP, Brazil. From January 2000-December 
2006, 7,021 subjects carrying a Reference Guide of the 
Health Secretary of the state of São Paulo were referred 
to the UH clinic of infectology. Approximately 50% of 
the guides were referred by primary health care cen-
tres distributed in the municipalities of the XI Regional 
Health Secretary of Presidente Prudente-SP and 30% of 
the patients were referred by the clinics of different UH 
specialists - 15% by the UH Emergency Centre and 15% 
by blood banks of the region. A total of 7,021 patients 
were seen during this period. Out of those, 1,228 patients 
were systematically selected for HBV (HBsAg), HCV 
(anti-HCV) and HIV (anti-HIV) serological screening 
based on preliminary serological results (positive ELISA 
results for HBsAg, HCV and HIV) or suggestive clinic 
evaluations for viral hepatitis or HIV. Serum samples 
were analysed by ELISA using a third generation test. 
Individuals with anti-HIV antibodies had their diagno-
ses confirmed by western blot or indirect immunofluo-
rescence assay and viral load counts.

Molecular assays - Since 2002, individuals with an-
ti-HCV antibodies have been tested by RNA-PCR and 
genotyping at the Regional Unit of the Adolfo Lutz Insti-
tute, Presidente Prudente, SP, Brazil. Only subjects who 
were seropositive for anti-HCV antibodies were screened 
for HCV-RNA. An Amplicor kit was used according to 
the manufacturer’s instructions (COBAS AMPLICORTM 
Hepatitis C Virus Test, version 2.0, Roche Diagnostics, 
Mannheim, Germany). HCV-RNA genotyping determi-
nation is clinically important to define the optimal dura-
tion and type of therapy to be used for treatment. RNA 
genotyping was conducted in samples positive for HCV 
RNA using the INNO-LiPA HCV II kit according to the 
manufacturer’s instructions (Versant, Bayer Diagnos-
tics, Tarrytown, NY, USA). The protocol for this study 
was approved by the Ethical Committee of Universidade 
do Oeste Paulista and Adolfo Lutz Institute, Presidente 
Prudente, SP, Brazil.

Statistical analysis - Fisher’s exact test and the Chi-
square test were used to analyse data via GraphPad Instat 
software (V4.0, San Diego, CA). All p values are two-
tailed; p values < 0.05 were considered to be statistically 
significant. Prevalence is defined as the ratio of the number 
of positive samples to the total number of tested samples.

RESULTS

Isolated or associated antibodies were found in 
44.9% of individuals (552 of the 1,228). The overall 
seroprevalence of anti-HIV antibodies in the screened 
population was 24.7% (303 of 1,228). Of the HIV-
positive patients, 20.3% (249 of the 1,228) had an HIV 
monoinfection and 4.4% (54 of 1,228) were co-infected 
with hepatitis viruses: 4% (49 of 1,228) with HCV and 
0.4% (5 of 1,228) with HBV (Table I). Then, the results 
were stratified and only individuals with HIV were 
analysed, the co-infection rate was 16.1% for HIV-HCV 
(49/303), 1.6% for HIV-HBV (5/303) and 0.3% (1/303) 
for HIV-HBV-HCV (Table I).

The overall seroprevalence rate for HCV infec-
tion (anti-HCV) in the screened population was 14% 
(173/1,228). There was an increase in the prevalence of 
anti-HCV antibodies in individuals > 50-years old com-
pared to HIV (p = 0.0001) or HBV (p = 0.0063) (Figure). 
However, for all viruses, there was a higher incidence 
of infected individuals aged 31-50 (Figure). HCV-RNA 
was detected in 73.5% (108/147) of the samples from 
subjects with anti-HCV antibodies. The HCV genotype 
was determined in 42.2% (62/147) of the individuals and 
there was a 72.6% predominance of genotype 1 (45/62), 
while genotype 3 accounted for 24.2% (15/62) of the 
infected individuals. Mixed infections were found in 
3.2% (2/62) of the patients and were associated with 
genotypes 1 and 2 (Table II).

The overall seroprevalence for HBV infection (an-
ti-HBsAg) was 5.9% (73/1,228) (Table I). In general, 
infections were found in males more frequently than 
in females, with a ratio of 1.3:1 for HIV, 1.4:1 for HBV, 
2.4:1 for HCV and 3:1 for HIV/HCV co-infection  
(p < 0.05) (Table I).

DISCUSSION

A significant percentage of seropositive patients 
(44.9%) were found in screening tests for HBV, HCV 
and HIV-co-infection, thus highlighting the importance 
of regional hospitals in the diagnosis of populations con-
sidered at risk for blood-borne diseases. A possible ex-
planation for these results is the considerable number of 
primary public health care centres distributed through-
out the municipalities in our region. In these centres, 
doctors are directed to screen for HIV and viral hepatitis 
and to refer the patients to the regional UH.

It was initially feared that the AIDS epidemic would 
be severe in Latin American countries, especially in 
Brazil, due to its large size, unequal social classes and 
low levels of education (Kallings 2008). It is notewor-
thy to point out that the government has established 
and expanded a voluntary HIV screening program for 
all individuals and improved the subsequent manage-
ment of HIV-positive subjects. In this context, refer-
ence regional hospitals fulfil a strategic importance in 
detecting, confirming and managing the treatment of 
the patients. It has been demonstrated worldwide that 
regions without such possibilities have patients with 
delayed diagnosis and treatment, thus worsening the 
progression of the disease (Wolls-Kaloustian & Ki-
maiyo 2006, Loewenson 2007).

Anti-HIV antibodies were found in 24.7% of individ-
uals. Of these individuals, 20.3% had an HIV monoin-
fection and 4.4% were co-infected with hepatitis viruses. 
These HIV rates are similar to infection among specific 
population subgroups in Brazil, such as 17% of prison 
inmates in São Paulo city (Coelho et al. 2007) and 20.6% 
among intravenous injecting drug users in Porto Alegre 
city (Pechansky et al. 2006).

The prevalence of hepatitis virus co-infection in the 
HIV-infected population was 1.6% for anti-HBsAg anti-
bodies and 16.1% for anti-HCV antibodies. These rates 
were lower than the 6% rate for anti-HBsAg antibody 
co-infection and the 31% rate for anti-HCV antibody 
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co-infection with HIV, which are the median results for 
São Paulo city and some cities from different regions of 
the country (Mendes-Correa et al. 2000, Segurado et al. 
2004, Tovo et al. 2006). Although very few data exist 
on the prevalence of HIV or HIV-hepatitis virus co-in-
fection in small and medium-sized cities (Eyer-Silva et 
al. 2008), it is possible that the number of intravenous 
injecting drug users, a key risk factor for HIV-hepatitis 
co-infection, is lower in our region than in large urban 
centres, thus explaining in part our results.

The overall seroprevalence rate for HCV infection 
was 14%. Despite the importance of HCV worldwide, 
there are no data regarding HCV infection in the general 
population or selected individuals from the western re-

TABLE II

Prevalence of hepatitis C virus (HCV) genotypes in individuals 
screened at an infectology clinic with anti-HCV antibodies and 

RNA-PCR detection

Genotypes

Type 1 Type 2 Type 3 Mixed

n (%) n (%) n (%) n (%) n (%)
1a 1b 2b/2c - 1a/1b
20 (32.2) 25 (40.3) 1 (1.6) 15 (24.2) 1 (1.6)

gion of SP. In Brazil, the prevalence in the general popu-
lation varies greatly from very low rates of 0.1% in the 
semi-arid Northeast Region (Focacia et al. 1998, Tava-
res-Neto et al. 2005, Figueiró-Filho et al. 2007) to higher 
rates in the Amazon Region of 4-6% (Tavares-Neto et 
al. 2004, Silva et al. 2006, Paraná et al. 2007). The HCV 
seroprevalence encountered in this study was similar to 
those found in some populations considered to be at risk 
for HCV infection, including 15% and 11% prevalence in 
alcoholics and chronic renal patients undergoing hemo-
dialysis, respectively (Galperim et al. 2006, Freitas et al. 
2008). HCV infection affected males more than females 
and there was an increase in the prevalence of anti-HCV 
antibodies in individuals > 50-years old when compared 
to HIV or HBV. Several possibilities could explain these 
results: individuals > 50-years old are encouraged to get 
tested; the overall time of exposure to viral hepatitis 
throughout life is higher in older individuals, and screen-
ing among blood donors is a recent trend in developing 
countries. An age-specific increase in the prevalence of 
HCV is a worldwide trend that is also seen in Turkey, 
Spain, Italy, Japan and China (Alter 2007).

When HCV infection is clinically suspected in sub-
jects considered at risk for hepatitis virus infection, posi-
tive ELISA results are used to confirm exposure to HCV. 
A qualitative HCV-RNA assay should be performed to 
distinguish individuals with chronic infection from those 

Prevalence of human immunodeficiency virus (HIV), HBsAg and 
hepatitis C virus (HCV) antibodies in relation to age in individuals 
screened at the infectology clinic of the regional University Hospital. 
HBV: hepatitis B virus.
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TABLE I

Seroprevalence of hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) co-infection in 
1,228 individuals screened at the infectology clinic of the Regional University Hospital

Gender
Prevalence

n (%)
Male 
n (%)

Female 
n (%) Ratio pa

HIV 249 (20.3) 142 (57.1) 107 (42.9) 1.3:1 > 0.05
HBV 73 (5.9) 43 (59.0) 30 (41.0) 1.4:1 > 0.05
HCV 173 (14.0) 122 (70.5) 51 (29.5) 2.4:1 < 0.05
HIV/HBV 5 (0.4) 4 (80.0) 1 (20.0) 4:1 > 0.05
HIV/HCV 49 (4.0) 37 (75.5) 12 (24.5) 3:1 < 0.05
HBV/HCV 2 (0.2) 1 (50.0) 1 (50.0) 1:1 > 0.05
HIV/HBV/HCV 1 (0.1) - 1 (100.0) 0:1 -
Total 552 349 203 - -

a: p comparing male/female gender.
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who have spontaneously cleared the virus (Gonçales & 
Gonçales-Júnior 2007). Moreover, HCV has a large ge-
netic heterogeneity and may differ from one region to 
another. Genotyping is necessary to establish the opti-
mal duration of therapy and response. Thus, HCV-RNA 
was tested for and detected in 73.5% of samples with a 
predominance of genotypes 1 and 3, which is similar to 
the results recently shown in large cohorts from Brazil 
(Campiotto et al. 2005, Silva et al. 2007).

In conclusion, a significant percentage (44.9%) of 
selected individuals seen in the infectology clinic had 
antibodies against HBV, HCV and/or HIV that would 
have otherwise remained undiagnosed. These results 
demonstrate the key role of primary public health care 
centres distributed throughout Brazilian municipali-
ties in screening subjects as well as the importance 
of regional reference hospitals in the diagnosis and 
management of populations considered to be at risk 
for blood-borne diseases.
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