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ABSTRACT 

Introduction: In Brazil, the number of information related to the prevalence of hepatitis B 

and  C virus is a challenge. HIV infection shares similar transmission routes with HBV and 

HCV, which allows simultaneous infections by in the same individual, causing bad prognosis. 

In this context, this work aims to determine the prevalence of HBV, HCV and HIV in the 

adult population in a Testing and Counseling Center, which seeks out bearers, both at its 

headquarters and externally, in campaigns in the communities of Maceió, Brazil. Methods: A 

descriptive, observational and cross-sectional study, conducted in 2014, aimed at the general 

adult population attending a Reference Health Center in Maceió. The variables were age, the 

rapid HIV, the hepatitis B virus surface antigen and anti-HCV test\, using the Brazilian 

diagnostic algorithms. Results: The total of 5019 individuals was tested in 2014 and it was 

observed that 492 patients performed the three tests. HBV prevalence was 1.6%, HCV was 

0.9% and HIV was 52%. Coinfection between HIV and HBV was found in 1%, while 

coinfection between and HIV and HCV appeared in 2 patients. None of the tested individuals 

showed a triple coinfection. Discussion: This study revealed a low prevalence of HBV and 

HCV in the tested adult population, unlike the prevalence found in Brazilian general 

population. Instead, HIV prevalence was higher, confirming what was expected for the 

region. Based on these data, we recommend further comprehensive studies aiming to 

determine the actual situation of the studied infections in the target population. 
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1 Introduction  

The human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus 

(HCV) share similar transmission pathways and are important causes of death from infectious 

diseases in the world. HIV infection affected about 36.9 million people worldwide by 20171, 

while there are more than 257 million people with chronic HBV infection, and approximately 

170 million people with HCV infection2. 

Despite the evident advances in prevention but, especially, in the treatment of HCV and HBV 

infections, they are of great relevance to low- and middle-income countries, due to high rates 

of morbidity and mortality3. HCV and HBV infections are annually the cause of death of 

more than 1 million people, while a similar number of individuals die annually from AIDS, an 

aggravated condition when they coexist in the same patient. 

The presence of HBV infection in HIV-positive patients, especially those with high HBV 

DNA loading may cause additional damage to their immune systems, which may lead to an 

increase in HIV viral load and decrease CD4 counts4,5. Similarly, studies show that HCV acts 

as a cofactor of gravity in HIV-positive patients, thus accelerating the count decrease in CD4 

cells and potentiating the effects of HIV-related immunosuppression4,6. Concomitantly, HIV-

caused immunosuppression has been associated with an increase in the progression of liver 

diseases, as well as with an increase in HBV or HCV chronicity. In addition, antiretroviral 

therapy, together with the reactivation of HBV or HCV, is associated with a potentiation in 

hepatotoxicity. 

Despite the importance of HIV coinfection with viral hepatites, the epidemiological and 

clinical profile of HBV and / or HCV infection among HIV-infected individuals remains 

unknown in patients treated in Alagoas, Northeastern Brazil. 

In this context, the overall objective of the study is to identify the prevalence of HIV / HBV, 

HIV / HCV and HIV / HBV / HCV coinfection among patients tested at the Reference Health 

Center on Testing and Counseling in Maceió. Specifically, it aims to contribute to the 

planning of Epidemiological Surveillance actions in this region and shall contribute to the 

adoption of institutional protocols that will contribute to better care of this patient population. 



2 Methods  

This is a descriptive and cross-sectional study7. Before initiating the research, the approval 

from a Research Ethics Committee was obtained (CAAE: 68341917.8.0000.5641; opinion 

number: 2.120.693). 

2.1 Population and sample size determination 

An initial, overall view of the database pointed out a population size of 5019 individuals 

tested at PAM Salgadinho’ Testing and Counseling Center, in Maceió, in the year 2014. Of 

these, 492 participants were selected to compose the final sample of this study. 

The sample selection was made using the following inclusion criteria: people who performed 

two rapid tests for HIV and a rapid test for Hepatitis B and C. Individuals with inconclusive 

results were excluded. 

2.2 Statistical analysis 

The data were initially tabulated in Microsoft Office Excel 2016 program, while data analyzes 

were performed using SPSS software, version 23.0. The analyses were initially performed in a 

descriptive manner by calculating percentages, means and standard deviations. Later, the 

analytical biostatistics tests were also used, as Chi-square (χ²) for bivariate analysis. No 

normality tests were calculated as the statistical analyzes were only performed between 

categorical data. The significance level for all analyzes was p <0.05. After that, the results 

were compared with the literature. 

3 Results  

After analyzing the 5019 medical records found, and the inclusion and exclusion criteria were 

applied, 492 individuals were selected. As a result, it was found, in 2014, a prevalence of 

1.6% for hepatitis B (N = 8), 0.9% for hepatitis C and 52% for HIV (Table 1). The evaluation 

of co-infection between HIV and viral hepatitis showed a prevalence of 1% (N = 5) was found 

between HIV and HBV, and a prevalence of 0.4% (N = 2) between HIV and HCV. Moreover, 

there was no patients with HIV / HBV / HCV triple coinfection in 2014. In order to evaluate 

the relationship between HIV / HBV and HIV / HCV coinfection, the χ2 test was performed 



and the results indicate that the association between such variables was not statistically 

significant. Such results are shown in Table 2. 

The mean age of all the studied patients was 33.53 (± 11.94). For the HBV-reactive patients, 

the mean age was 37.50 (± 13.20); for hepatitis C, the mean age was 33.00 (± 7.5); while 

HIV-positive patients presented a mean age of 33.90 (± 11.47). In order to evaluate the 

relationship between the individuals age and the infection with HIV, HBV and HCV, the χ2 

test was applied. The results showed a statistically significant relation between the age of 

individuals under 30 years and HIV (p = 0.001). Meanwhile, for HBV and HCV, there was no 

relation with age, as shown in Table 3. 

4 Discussion  

HIV / viral hepatitis coinfection is frequently described, as these infections are related to 

common forms of transmission. Moreover, coinfection leads to unfavorable clinical evolution 

of patients, which more rapidly develop the severe consequences of infections, added by a 

higher rate of adverse events8,9. Thus, HIV / HBV and HIV / HCV coinfections are more of a 

challenge for medical doctors who assist such individuals. 

The prevalence of HIV / HBV and HIV / HCV coinfection, observed in the present study, was 

lower as compared to previous studies (Table 2). For instance, HBV / HIV coinfection 

prevalence was observed as 5% in India10, and 10% in the United States11; while a 25% 

prevalence was observed between HIV and HCV by the same study in the United States11. 

Meanwhile, the prevalence of the triple HBV / HCV / HIV coinfection was observed to be of 

7.2% in Nigeria4 and 1.25% in Iran3,12. In fact, triple infection with HIV-1, HCV and HBV is 

highly prevalent in intravenous drug users. 

Meta-analysis studies demonstrated a variable percentage of coinfection, being higher 

between HIV and HBV, ranging from 3.8% to 16%, than between HIV and HCV, ranging 

from 0.0% to 12%. The presence of HIV / HBV / HCV triple coinfection had an average of 

4.4%13. 

In Brazilian Northeast, a study conducted in 2011 with individuals aged 10-69 showed a 

prevalence of 9.13% for HBV and 0.68% for HCV16. Furthermore, it is believed that 10% of 

patients with HBV are coinfected with HIV15. In fact, in several studied managed around the 

world, the prevalence of HCV / HIV coinfection ranged from 15% to 30%17, pointing out that 



the main risk factor for HCV acquisition is illicit injecting drug use18. However, in the 

Brazilian Northeast, where our research was conducted, crack is the main drug consumed, not 

being a pathway for the entry of viruses. 

Another important aspect to be analyzed is the age group of the individuals. The literature 

indicates that HBV infection is found in younger patients13. It occurs because HBV infection 

usually have a more symptomatic clinical course than HCV, in which the subclinical 

presentation of the disease is more prevalent, delaying the diagnosis13. Such behavior, 

however, was not observed in the present study, as the mean age for HCV-infected 

individuals was lower than the mean age for HBV-infected patients (Table 3). In fact, there 

was no statistical significance in the statistical analysis with any specific age group, in which 

the small sample sizes may have influenced such evaluation.  

Overall, the present study is a pioneer in the region, mapping the HIV co-infection with HBV 

and HCV in Maceió, Alagoas, in the year 2014. The correlation between HIV infection and 

viral hepatitis are fundamental to plan better preventive measures, as well as Epidemiological 

Surveillance actions. 
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TABLES 

Table 1. Prevalence of HIV, Hepatitis B and C in the studied sample.  

Variables 

HIV Hepatitis B Hepatitis C 

(N=492)  

Reactive 256 52,0% 8 1,6% 4 0,9% 

Non-reactive 236 48,0% 484 98,4% 488 99,2% 

Source: Present work. 

 

Table 2. Analysis of the co-infection relationship between HIV/HBV and HIV/HCV in the studied sample. 

Variables HIV (x²) p 

 

Hepatitis B 

 

 

1% (5) 

 

 

>0,550 

 

Hepatitis C 

 

 

 

0,4% (2) 

 

>0,935 

Source: Present work. 

x² Chi-square test; p<0,005 

 

Table 3. Analysis of the relationship between age and infection with HIV, HBV and HCV.   

Variables N % p 

Hepatitis B 

30- 

31-40 

41-59 

60+ 

 

225 

146 

106 

15 

 

45,7 

29,7 

21,5 

3,0 

0,534 

    

Hepatitis C 

30- 

31-40 

41-59 

60+ 

 

225 

146 

106 

15 

 

45,7 

29,7 

21,5 

3,0 

0,415 

    

HIV 

30- 

31-40 

41-59 

60+ 

 

225 

146 

106 

15 

 

45,7 

29,7 

21,5 

3,0 

0,001** 

Source: Present work. ** p<0,001 


