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ABSTRACT

Objective: To describe the frequency and the sociodemographic and clinical characteristics of human 
immunodeficiency virus (HIV) and hepatitis B virus (HBV) coinfection. Materials and methods: A 
cross-sectional study was conducted by cross-matching the HIV/AIDS and HBV infection databases 
of the Peruvian epidemiological surveillance system between 2017 and 2021. Individuals aged 18 
years and older who were diagnosed with HIV and HBV coinfection were included. We collected 
data on variables such as age, sex, region of residence, AIDS stage, HIV transmission route, year 
of HIV diagnosis, year of HBV diagnosis, antiretroviral use and year of antiretroviral initiation. A 
bivariate analysis and a multiple correspondence analysis (MCA) were carried out. The databases 
of the Peruvian epidemiological surveillance system include the entire available population in 
that country. Results: A total of 106 adults with HIV and HBV coinfection were included. The 
median age at diagnosis was 32 years, and 77.88 % were between 18 and 39 years old, 87.62 % 
were male. Out of these patients, 68.57 % were diagnosed between 2018 and 2019; 66.02 % lived 
on the coast of Peru, and 10.87 % were treated in a department other than their department of 
residence. In addition, 64.76 % were diagnosed with both infections in less than one year, 23.58 %  
were in the AIDS stage, and 44.34 % were using antiretrovirals. Conclusions: Most individuals 
with HIV and HBV coinfection in Peru have a median age of 32 years, live on the coast, are male, 
and were diagnosed in less than 12 months. MCA associations can be explained by access to the 
healthcare system, availability of screening tests, comprehensiveness of clinical record, and 
natural history of HIV.

Keywords: Coinfection; HIV Infections; Hepatitis B virus; Public Health Surveillance; Peru (Source: 
MeSH NLM). 

INTRODUCTION

In 2020, the global prevalence of hepatitis B virus 
(HBV) infection among individuals living with 
human immunodeficiency virus (HIV) ranged 
from 7.40 % (1) to 8.40 % (2). The prevalence in 
Latin America and the Caribbean was 5.10 % (2).  
Patients coinfected with HIV and HBV have a 
higher incidence of hepatocellular carcinoma (3)  
and a higher risk of death from it (4). On the 
other hand, tenofovir-based antiretroviral 
treatment reduces the progression to end-stage 
liver disease (5) and the degree of liver fibrosis (6).

According to Prussing et al., 79.00 % of the 
individuals coinfected with HIV and HBV in New 
York are male, and sexual route transmission is 
a risk factor (7). We have found few publications 
on the description of HIV and HBV coinfection 
in Peru. Lama et al. reported a prevalence of 
9.50 % among men who have sex with men (8). 
Cabezas et al. observed a prevalence of 0.50 % 

in an HBV-endemic area of Amazonia (9).

The description of the sociodemographic 
and clinical characteristics, as well as the 
temporal evolution of the frequency of 
HIV and HBV coinfection will contribute to 
the understanding of the epidemiology of 
this population in Peru. The objective of 
this research is to describe the frequency, 
sociodemographic and clinical characteristics 
of HIV and HBV coinfection in adults between 
2017 and 2021, using data from the Peruvian 
epidemiological surveillance system.

MATERIALS AND METHODS

Study design and population
A cross-sectional study was conducted using 
data from HIV epidemiological surveillance 
database and the HBV epidemiological 
surveillance database from 2017 to 2021. 
Both belong to the Directorate of Public 
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Health Surveillance at the Centro Nacional de Epidemiología, 
Prevención y Control de Enfermedades (CDC) - Perú (National 
Center for Epidemiology and Disease Prevention and Control 
[CDC] - Peru). Epidemiological surveillance of HIV and HBV 
infections is passive; and reporting is carried out by means 
of a clinical-epidemiological form, on a mandatory, individual 
and nationwide basis. This article was written according to the 
REporting of studies Conducted using Observational Routinely-
collected health Data (RECORD) Statement (10).

Adults aged 18 years and older diagnosed with HIV and 
HBV between 2017 and 2021 were included. The CDC-Peru 
databases include the entire available Peruvian population; 
therefore, a sample size was not calculated. Participant 
identification and cross-matching were performed by CDC-Peru. 
Participants were identified using ICD-10 codes B20 and B24 
in the HIV infection database and B16 in the HBV infection 
database. Cross-matching of the databases was done via ID 
card number. Figure 1 depicts the cross-matching process. The 
CDC–Peru routinely cleans its databases, including the search 
for duplicate entries and the verification of data consistency. 
The authors accessed the HIV and HBV coinfection database 
in May 2022.

HIV infection (N = 29,139) HBV infection (N = 9,131)

9,02029,028 111

HIV: human immunodeficiency virus. HBV: hepatitis B virus. 
Figure 1. Cross-matching of the HIV and HBV infection databases

Variables and measurements
The following variables were collected: year of birth, sex, 
place of residence, AIDS stage, HIV transmission route, year 
of HIV diagnosis, year of HBV diagnosis, antiretroviral (ARV) 
use, and year of ARV initiation.

Year of HIV and HBV coinfection diagnosis was defined as the 
year of the most recent reported infection. Age at coinfection 
diagnosis was calculated by subtracting the year of birth from 
the year of diagnosis. Order of diagnosis was defined according 
to the temporal relationship between the year of HIV diagnosis 
and the year of HBV diagnosis, respectively. This variable had 
the following categories: same year of diagnosis, first diagnosis 
HBV and first diagnosis HIV. Time to diagnosis was calculated 
by subtracting the year of first reported infection from the 
year of coinfection diagnosis. It was categorized into < 12 

months, 12-23 months and ≥ 24 months. Time to antiretroviral 
initiation was defined as the time from HIV diagnosis to 
antiretroviral initiation and was categorized into < 12 months, 
12-23 months, 24-35 months and ≥ 36 months.

Statistical analysis
The median and interquartile range (IQR) were calculated 
for age at diagnosis as it did not follow a normal distribution. 
Qualitative variables were expressed as absolute frequency 
and percentage. Bivariate analysis was performed using 
the chi-square test of independence, Fisher’s exact test,  
Mann-Whitney U test and Kruskall-Wallis test. Missing data 
were not considered in the statistical analysis. A result was 
considered statistically significant when the p value was < 0.050.

A multiple correspondence analysis was performed with the 
variables age at diagnosis, sex, place of residence, year of 
coinfection diagnosis, AIDS stage, HIV transmission route and 
antiretroviral use. Age at diagnosis was categorized into 18-29 
years, 30-39 years, 40-49 years, 50-59 years and 60-69 years. 
Participants with any missing data were excluded from this 
analysis.

Statistical analysis was performed using the R programming 
language version 4.2.1 (11) and the RStudio environment (12). 
The R packages gtsummary (13) and flextable (14) were used for 
descriptive and bivariate analysis, while FactoMineR (15) and 
factoextra (16) were used for the MCA. The analysis code can 
be retrieved from Harvard Dataverse. The data generated are 
available from the corresponding author upon request.

Ethical considerations
This study was approved by the Institutional Review Board 
of the Universidad de Piura (No.: PREMED0820213). No 
intervention of human subjects or biological samples was 
required. No information was collected that would allow the 
identification of participants.

RESULTS

The initial database included 111 individuals. Five participants 
were excluded for not meeting the eligibility criteria: four 
were under 18 years of age, and one was from 2022. In total, 
106 participants with HIV and HBV coinfection were included 
in the study.

A  total of 87.62 % (n = 93) of the participants were male. The median 
age at the time of diagnosis was 32 years (Table 1), and 77.88 % 
(n = 81) were between 18 and 39 years old. Of the participants, 
66.02 % (n = 68) resided on the Peruvian coast. Additionally, 
10.87 % (n = 10) received care in a department different 
from their place of residence. A majority of diagnoses, i.e.,  
68.57 % (n = 72), occurred in 2018 and 2019. In 2017, most 
participants resided in the highlands (61.54 % [n = 8], whereas 
in 2018, 2019, and 2020, the majority resided on the coast 
(64.86 %–81.25 %).
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The most frequent route of HIV transmission was sexual 
contact (90.57 % [n = 96]) (Table 1). A total of 23.58 % (n = 25) 
of participants were at the AIDS stage. In 64.76 % (n = 68) both 

infections were diagnosed in less than 12 months. Among those 
whose time to diagnosis was greater than 12 months, 89.61 % 
(n = 19) were initially diagnosed with HIV (p < 0.001).

Table 1. Characteristics of participants with HIV and HBV coinfection by sex

Variables a Global 
N = 106

Male 
n = 93

Female 
n = 13 p value

n (%) n (%) n (%)

Age b 32.0 (27.0-38.2) 33.0 (27.5-39.0) 29.0 (24.0-32.0) 0.083 c

Year of diagnosis 0.038 d

2017 13 (12.38) 9 (9.78) 4 (30.77)

2018 34 (32.38) 31 (33.70) 3 (23.08)

2019 38 (36.19) 35 (38.04) 3 (23.08)

2020 16 (15.24) 15 (16.30) 1 (7.69)

2021 4 (3.81) 2 (2.17) 2 (15.38)

Time to diagnosis (months) 0.077 d

< 12 months 68 (64.76) 63 (68.48) 5 (38.46)

12-23 months 28 (26.67) 22 (23.91) 6 (46.15)

≥ 24 months 9 (8.57) 7 (7.61) 2 (15.38)

Region of residence 0.057 d

Coast 68 (66.02) 63 (70.00) 5 (38.46)

Highlands 30 (29.13) 23 (25.56) 7 (53.85)

Jungle 5 (4.85) 4 (4.44) 1 (7.69)

VIH transmission route e 1.000 d

Sexual 96 (90.57) 84 (90.32) 12 (92.31)

Unknown 10 (9.43) 9 (9.68) 1 (7.69)

Order of diagnosis 0.038 d

The same year 68 (64.76) 63 (68.48) 5 (38.46)

First diagnosis HBV f 14 (13.33) 10 (10.87) 4 (30.77)

First diagnosis HIV 23 (21.90) 19 (20.65) 4 (30.77)

Antiretroviral use 47 (44.34) 40 (43.01) 7 (53.85) 0.461 g

a Missing data: for age, data were missing one value in female and one in male sex; for year of diagnosis, one in male sex; 
for time to diagnosis, one in male sex; for region of residence, three in male sex.
b Median (IQR).
c Mann-Whitney U test.
d Fisher’s exact test.
e HIV: human immunodeficiency virus.
f HBV: hepatitis B virus.
g Chi-square test of independence.
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Multiple correspondence analysis (MCA)
Four participants were excluded due to missing data, and 102 
participants were included in this analysis. The category year 
of diagnosis 2020 was associated with the categories male sex, 
AIDS stage, and age groups 30–39, 40–49, and 60–69 years. 
Similarly, the category year of diagnosis 2017 was associated 
with the categories region of residence in the highlands, age 
50–59 years and unknown route of HIV transmission. On the 

other hand, the category year of diagnosis 2021 was associated 
with the categories age 18-29 years, non-AIDS stage and 
female sex. Finally, the category year of diagnosis 2019 was 
associated with the categories year of diagnosis 2018, region 
of residence in the coast, region of residence in the jungle, 
and sexual route of HIV transmission. The categories ARV use 
and nonuse of ARV were not associated with other categories 
(Figure 2).
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HIV: human immunodeficiency virus. HBV: hepatitis B virus. AIDS: acquired immunodeficiency syndrome.
Figure 2. MCA of the categories of variables of participants with HIV and HBV coinfection

DISCUSSION

We found that 87.62 % of those coinfected were male, a finding 
compatible with different cross-sectional studies based on 
secondary data sources and carried out in people living with 
HIV/AIDS (PLWHA), a range that oscillates between 82.00 % 
and 97.70 % (17–19). A prospective study reported a frequency of 
92.10 % (20). Among studies based on PLWHA with primary data 
sources, the frequency range was 71.40 % to 97.40 % (21–23). In 
2019, a cross-sectional study in Ghana reported that 56.00 % 
of participants were women (24). The median age in this study 
was lower than that reported in cross-sectional PLWHA studies, 
which documented median ages of 39 (17), 40 (21) and 41 years (19).

Fewer diagnoses were made in 2020 than in 2019 (16 vs. 38) 
(Supplements S1 and S2). One study reported that in 2020 HIV 
diagnoses were reduced by 42.10 % compared to 2019 (25) during 
the first wave of COVID-19 infections. In this study, individuals 
initially diagnosed with HIV in 2019 were 39.13 % and, in 2020, 
8.70 % of the total. One study reported that in 2020, there was 
a 33.0 % decrease in the use of tests to detect HBV compared 
to 2019 (26). In our study, 42.86 % of cases were diagnosed in 

2019, compared to only 14.29 % in 2020. This difference may 
be attributed to the impact of lockdown during the COVID-19 
pandemic on access to health services.

Our results are consistent with several studies (19,20,22,23,27) 
that report sexual route as the most common mode of HIV 
transmission. We found 23.58 % of participants in AIDS stage, a 
figure that is within the reported range of 8.4 % (20) and 50 % (23).  
ARV use (43.81 %) is less than half compared to 90.40 % and 
99.00 % (19,20,22,28) of other studies. According to UNAIDS, 79.00 %  
of patients living with HIV in Peru receive ARV treatment (29). 
We collected information on ARV use at the time of reporting; 
therefore, some patients may have initiated treatment after 
the report. Consequently, the actual ARV use in this population 
may be higher than 43.81 %.

Concerning the MCA, the relationships between male sex, 
AIDS stage, and age 30-39, 40-49 and 60-69 years can be 
explained by early HIV transmission during adulthood and 
the progression to AIDS between the 30 and 69 years of 
age. Male sex is associated with these categories as it is the 
most prevalent segment with HIV infection in Peru (29). The 
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association between an unknown route of HIV transmission 
and region of residence in the highlands could be explained by 
the fact that this population may not report the transmission 
route due to social stigma or because they are unaware of 
the time of exposure. The relationship between the non-AIDS  
stage and age 18-29 years could be attributed to recent 
infection and early diagnosis. The associations between sexual 
route of HIV transmission, region of residence in the jungle 
and coast regions could be explained by better access to the 
healthcare system in these areas. These conditions allow the 
identification of the most common HIV transmission route, 
i.e., sexual contact. However, we were unable to explain the 
relationships between age 50-59 years, female sex and years 
of diagnosis.

The limitations of passive surveillance (30) of HIV and HBV 
infections, such as underestimation of cases and delays in data 
collection processes, could affect our study. Other limitations 
would be the amount of missing data and the impact of 
COVID-19 on the healthcare system and the epidemiological 
surveillance system. We were unable to collect immunological 
variables and data on liver fibrosis and mortality. Moreover, 
our main strength is the use of databases that encompass the 
entire epidemiological surveillance system. Likewise, we did 
not limit the study to the population with risk factors, which 
allows us to extrapolate the results to the Peruvian population 
aged 18 years and older.

In conclusion, data from the epidemiological surveillance 
system indicate that individuals with HIV and HBV coinfection 
are predominantly males aged 18-39 years living on the coast 
of Peru. One-third are in the AIDS stage, and fewer than half 
are using ARV treatment for HIV at the time of reporting. This 
characterization is important because literature regarding 
this population is scarce in Peru. Therefore, our research 
helps expand knowledge on the epidemiology of HIV-HBV 
coinfection in the country. It is recommended to broaden the 
description of HIV and HBV coinfection in populations with risk 
factors or in other settings, to verify the factors associated 
with coinfection and to describe the impact of the SARS-CoV-2 
pandemic on the reporting of HIV and HBV coinfection.
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