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Short Communication

High-risk behaviors for hepatitis B and C infections  
among female sex workers
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Abstract
Introduction: The prevalence of hepatitis B and hepatitis C and risk behaviors among 402 female sex workers in Central 
Brazil were investigated by respondent-driven sampling. Methods: Blood samples were tested for hepatitis B and C markers 
by enzyme-linked immunosorbent assay. Two hepatitis B vaccination schedules were performed. Results: T h e  prevalence of 
hepatitis B and C infections were 9.3% and 0.5%, respectively. Susceptibility to hepatitis B infection was observed in 61.5% of 
subjects. There was no significant difference in adherence index (p=0.52) between vaccination schedules and all participants had 
protective antibody titers. Conclusions: This hard-to-reach population requires hepatitis B and C surveillance.
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Hepatitis B virus (HBV) and hepatitis C virus (HCV) 
infections represent serious healthcare problems with common 
modes of transmission. Worldwide, two billion people are 
infected with HBV, with 240 million people chronically infected, 
110 million positive for HCV antibodies, and 80 million with 
chronic infections1.

Commercial sex work is a high-risk activity for infection 
with HBV and HCV and several other sexually transmitted 
infections (STIs)2. Low adherence to condom use, multiple 
sexual partners, unsafe sexual practices, illicit drug use, and 
co-infection with other STIs increase the risk of HBV and HCV 
transmission1.

Additionally, multiple studies on the sexual transmission of 
HCV have reported associations with STIs3. Different from the 
general population, female sex workers (FSWs) who engage 
in unprotected sex may be at increased risks for STIs, which 
may upregulate HCV in the genital tract. In previous studies of 
FSWs, sexual transmission of HCV was proposed to play an 

important role in infection, and evidence suggested that sexual 
transmission may be the second most frequent risk factor for 
HCV infection4.

Prostitution in Brazil is a professional activity recognized 
by the Ministry of Labour, which has no legal restrictions 
if practiced by adults. Clients and persons involved in adult 
prostitution do not incur penalties for their participation. 
However, promoting prostitution and hiring women to work as 
prostitutes are crimes punishable by imprisonment. Considering 
that hard-to-reach populations such as FSWs are a highly 
vulnerable group in the scope of the hepatitis B and C epidemic, 
this study aimed to assess the prevalence these infections and 
determine the main HCV and HBV genotypes circulating among 
FSWs from the Midwestern region of Brazil. 

Between September 2009 and March 2010, a total of 402 
FSWs from Campo Grande, Midwestern region of Brazil, 
were recruited. The prostitution environments used were local 
public (square, parks, gardens, streets, avenues, etc.) and 
private (saunas, nightclubs, brothels, etc.) venues. For data 
collection, a respondent-driven sampling (RDS) technique was 
used. RDS is based on participant indication of peers and has 
been recommended for the recruitment of hidden populations 
such as FSWs5. Informed consent, obtained prior to enrolling 
the FSW into the study, was written and signed. Every FSW 
contacted participated on the basis of voluntary attendance and 
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TABLE 1: Prevalence of serological markers of HBV infection not adjusted and adjusted according to the RDSAT among Brazilian FSWs (n = 402).

HBV category Serological markers
Crude

n     %
CI 95%

RDS

adjusted estimate  

by RDSAT (%)

CI 95%

HBV infection

HBsAg/anti-HBc 1     0.2 0.0 - 1.6 0.7 0.6 – 2.5

Anti-HBc alone 9     2.3 0.8 - 3.7 - -

Anti-HBc/anti-HBs 26     6.5 4.1 - 8.9 - -

Total (anti-HBc) 36     9.0 6.2 - 11.7 9.3 5.3 – 13.9

Vaccinated Anti-HBs alone 11     29.6 25.1 - 34.1 - -

Susceptible No marker 247     61.4 56.7 - 66.2 - -

HBV: hepatitis B virus; RDSAT: respondent-driven sampling analysis tool; FSWs: female sex workers; CI 95%: 95% confidence interval; RDS: respondent-
driven sampling; HBsAg: hepatitis B surface antigen; anti-HBc: hepatitis B core antibody; anti-HBs: hepatitis B surface antibody.

was interviewed privately by trained members of the research 
team, and their anonymity was guaranteed. Blood samples were 
collected from all participants and sera was stored until use. 

Ethical considerations

The present study was approved by the Human and Animal 
Research Ethics Committee of the Federal University of Mato 
Grosso do Sul (protocol number 1613/2009).

Two vaccination schedules were performed: accelerated 
(0, 1, and 2 months) and conventional (0, 1, and 6 months) 
vaccination against hepatitis B in FSWs. Participants with 
no HBV markers (susceptible) and women positive for total 
hepatitis B core antibody (anti-HBc) alone were included in 
the vaccination schedule. The recombinant Butang® vaccine, 
produced in Brazil by Instituto Butantan-SP, was used. After 
30 days from the date of the third dose, a new blood sample 
(serum) was collected from participants who completed the 
vaccination regimens in order to determine if the hepatitis B 
surface antibody (anti-HBs) marker titer was greater than or 
equal to 10mIU/mL.

Serum samples were tested by third-generation enzyme-linked 
immunosorbent assay (ELISA) and immunochromatographic 
for the presence of antibodies against HCV (anti-HCV). 
Anti-HCV antibody-positive samples were retested by line 
immunoassay (III INNO-LIA HCV Ab, Innogenetics, Belgium). 
In order to determine the HBV infection status, hepatitis B virus 
surface antigen (HBsAg; Monolisa HBsAg ULTRA, Bio-Rad, 
France), total anti-HBc (Anti-HBc PLUS Bio-Rad, France), 
anti-HBc immunoglobulin M (IgM) and anti-HBs (Monolisa 
Anti-HBs Plus, Bio-Rad, France), were tested by ELISA. 
Positive samples were retested. HBsAg-positive samples were 
tested for hepatitis B e antigen (HBeAg) and anti-HBe (Monolisa 
Anti- IEMA WELL RADIM, Italy). Serological evidence for 
HBV infection was considered if at least one of these markers 
(HBsAg and total anti-HBc) was reactive. 

HCV RNA detection was performed in serum samples with 
positive serology serum findings using the COBAS®Amplicor® 
HCV Test (Roche Molecular Systems, Inc., Branchburg, NJ, 
USA; lower limit of detection, 50IU/mL) and HCV RNA 
levels were determined using the COBAS®TaqMan® HCV Test, 
v2.0 (Roche Molecular Systems, Inc., Branchburg, NJ, USA) 
with a detection limit of 25 IU/mL. The HCV genotypes were 
determined by a reverse-hybridization method (Linear Array 
Hepatitis C Virus Genotyping Test, Roche Molecular Systems, 
Inc., Branchburg, NJ, USA). All assays were performed according 
to the manufacturer’s instructions. All serum samples positive for 
HBsAg were subjected to DNA extraction. The Pre-S/S region of 
the HBV genome was amplified using a semi-nested polymerase 
chain reaction (PCR) assay, as previously described6. The lower 
limit of detection of the semi-nested PCR in house technique for 
HBV was 500 copies/mL or 10 copies per PCR detection.

The mean participant age was 25 years (range 18-59 years), 
with a progressive decrease in the number of participants 
with increasing age. Their socio-economic, demographic, and 
behavioral characteristics are described in Fernandes, et al7. 

After adjustment in the Respondent-Driven Sampling 
Analysis Tool (RDSAT), the prevalence of HBV infection was 
9.3% (95% CI: 5.3-13.9) and only one (0.7%) sample was 
positive for HBsAg/total anti-HBc (Table 1) (Figure 1). The 
HBsAg-positive sample was negative for both anti-HBc IgM 
and HBeAg and for hepatitis B virus deoxyribonucleic acid 
(HBV DNA). The adjusted global prevalence for hepatitis B 
virus in this study was higher than that reported in blood donors 
in the same city (3.04%; 95% CI 2.7-3.4) and in the general 
population of the Midwestern region8. Because it is considered 
an STI, the risk of acquiring hepatitis B is associated with factors 
including the number of sexual partners and a history of STI. 
In the present study, the participants reported high numbers of 
commercial sex partners over the last seven days (median: 11 
partners) and irregular condom use with a client in the last 30 
days (87.7%). The importance of sexual behaviors in the context 
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Legend: Large square = seed; red= HBV infection (anti-HBc); 
yellow= HCV exposure (anti-HCV); blue= HBV/HCV uninfected.

FIGURE 1: Referral networks generated by RDS in 402 FSWs in Central 
Brazil. HBV: hepatitis B virus; anti-HBc: hepatitis B core antibody; 
HCV: hepatitis C virus; anti-HCV: hepatitis C antibody; RDS: respondent-
driven sampling; FSWs: female sex workers.

FIGURE 2: Flowchart of HBV vaccination schemes in 256 FSWs in Central Brazil. FSWs: female sex workers. 

of hepatitis B assumes a primordial dimension, considering the 
importance of unprotected sex in the risk of acquisition of HBV 
and other STIs1. 

Isolated anti-HBs, a marker of immune response to the HBV 
vaccine, was present in only 29.6%; in addition, 61.4% of the 
FSWs were susceptible to HBV infection. Although the hepatitis 
B vaccine was incorporated in the immunization schedule in 
Brazil in 1998, coverage is inadequate in this population. 

In order to assess hepatitis B vaccine compliance and 
response, FSWs with no marker for HBV (susceptible) and 
with total anti-HBc alone were included in the vaccination 
schemes, a total of 256 participants (Figure 2). No signifi cant 
difference was observed in adherence index (p = 0.52) between 
the accelerated and conventional vaccine regimens. The 
low vaccine adherence was directly related to the mobility 
of these professionals. Many of them change their city and 
place of prostitution or stop working, which makes follow-up 
diffi cult. Although the two schemes offer similar adherence, 
the accelerated scheme (0, 1, and 2 months) is easier to offer 
and provides protection in a shorter period of time. All of the 
participants responded with anti-HBs-protective titers in the 
two schemes offered. 

Two of the 402 FSWs tested were positive for anti-HCV, 
resulting in an overall HCV exposure prevalence of 0.5% (95% 
CI: 0.3-0.7). This prevalence was lower than that observed 
in a population-based study in Brazil9 and was similar to the 
prevalence (0.17%) among blood donors in Campo Grande, 
MS10. Although parenteral exposure is the main route of HCV 
transmission, mainly among injectable drug users, only fi ve 
FSWs in our study reported injection drug use, none of whom 
were infected with HCV. This may be one reason for the low 
prevalence, in contrast to the high prevalence in other studies11. 
The HCV RNA levels of the two anti-HCV-positive participants 
were 6.8 log and 6.4 log IU/mL, respectively. In addition, HCV 
genotypes 1 and 3 were detected, which were the most prevalent 
genotypes reported in blood donors from the same region12.
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Although it is well established that the HBV is an STI, the 
status of hepatitis C remains controversial as it requires co-
facilitators such as multiple sexual partners, unprotected anal 
intercourse, traumatic sexual practices, and the presence of STIs, 
most of which are frequently observed among commercial sex 
workers3.

The education and socio-economic levels reported by the 
study participants were low, similar to the observations of 
another study in Brazil of FSWs13; these characteristics were 
associated with unemployment, poverty, lack of resources, and 
social stigma which led women to commercial sex work.

In this study, a significant proportion of women reported 
consuming alcohol daily and use of illegal drugs, mainly 
marijuana and/or cocaine. The high alcohol consumption rate 
may be related to a need to stimulate client consumption as 
a way to increase profits for the FSWs or their bookies. This 
consumption may also be related to difficulties inherent to 
prostitution, which may be more easily confronted with the 
use of substances with disinhibiting effects, such as alcohol or 
other illicit drugs14. 

The majority of FSWs in our study reported using condoms 
with their clients. For some time in Brazil, the Ministry of 
Health, with the aid of the Department of Sexually Transmitted 
Disease/Acquired Immunodeficiency Syndrome (STD/AIDS)/
Viral Hepatitis, has been systematically developing awareness 
campaigns for the use of condoms and distributing free condoms 
at health centers. As sex workers have increased exposure to 
sexually transmissible diseases, our results suggest that these 
campaigns may be influencing condom use in this population. In 
contrast, in relationships with a steady partner, condom use was 
neglected by 67.1% of the FSWs in this study. The emotional 
involvement and the degree of confidence may lead this group 
of women to value preventive measures less, thus increasing 
the potential for HBV and HCV infections15. 

Among those who were exposed to HCV, none reported 
injecting illicit drugs; tattoos or piercings; or blood transfusions 
before 1993, when serological screening for HCV in Brazilian 
blood banks became mandatory. Both HCV-infected participants 
revealed that they always used condoms with their clients, 
suggesting that sexual transmission was unlikely. Otherwise, 
the inconsistent use of condoms with a steady partner may be 
a likely route of infection.  

Like most RDS research, this study was subject to possible 
methodological limitations regarding the data collection and 
analysis. The low prevalence of HCV exposure limited the 
ability to identify meaningful and statistically significant 
differences between groups due to inadequate statistical power. 
Face-to-face interviews may have provoked recall and social 
acceptability biases concerning confidentiality and/or intimate 
revelations. We minimized this limitation by using trained 
members of the research team as well as repeated assurances 
of confidentiality and the establishment of a rapport between 
participants and interviewers. 

In conclusion, all participants responded with protective 
anti-HBs titers in the two schemes offered. However, the 
high susceptibility to HBV infection, as well as the low 

vaccine adherence and high rate of risky sexual practices, 
observed in the study population underscore the importance of 
improving awareness and facilitating hepatitis B vaccination in  
this population. Although the prevalence of HCV exposure 
among FSWs was not higher than that in the general 
population of the Midwestern region of Brazil, it should not be 
neglected. The numerous risky behaviors highlight the urgent  
need for preventive interventions to produce significant 
behavioral changes and reduce the rates of these infections 
among FSWs.
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