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ABSTRACT
Introduction: Infections caused by Chlamydia trachomatis (CT) and Human Papilloma Virus (HPV) are among the most prevalent sexually transmitted 
infections (STIs) worldwide. CT infection in women living with the human immunodeficiency virus (HIV) can facilitate HIV transmission by increasing HIV 
shedding in cervicovaginal secretions. The prevalence of Human papillomavirus (HPV) infection is higher in women living with HIV when compared to  HIV-
negative women, even when comparing those with the same sociodemographic characteristics. Generally, they have a high viral load and a higher persistence 
of viral infection, which increases the risk of developing premalignant and malignant lesions in the lower genital tract. Objective: To evaluate the frequency of 
CT and High-Risk HPV (HR-HPV) infection among women living with HIV and the association with sociodemographic, behavioral and clinical characteristics. 
Methods: Cross-sectional study carried out with a population of 66 non-pregnant women aged between 18 and 70 years living with HIV and/or acquired 
immunodeficiency syndrome (AIDS) at the Hospital Universitário Antônio Pedro, Universidade Federal Fluminense (UFF), Niterói (RJ), Brazil, between the 
period of March 1, 2018 and October 31, 2018. A standardized questionnaire was applied including sociodemographic and behavioral characteristics, and 
clinical information (use of oral contraceptives, Antiretroviral Therapy (ART), cluster of differentiation 4 (CD4) cell count, and viral load). Endocervical samples 
were collected for CT (COBAS 4800® system, Roche) and HPV (COBAS® HPV test, Roche) detection. Fisher’s Exact Test was used to assess the association 
between variables. Regression analyses were performed using the logistic model in order to identify the factors associated with the outcomes of interest. Results: 
A frequency of 1.5% for CT and 21.2% for HR-HPV was found. Age was the single factor that presented statistical significance associated with HR-HPV 
infection. Conclusion: Our study showed that some women living with HIV promote risky behavior which could facilitate the acquisition of other STIs, such 
as HPV and CT infection. Some of them, with detected viral load, were not using condoms even with HIV-negative partners. These results may suggest that in 
addition to treatment and follow-up of women living with HIV, STIs counseling and guidance may play an important role in the control of STIs in this population.
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RESUMO
Introdução: As infecções causadas por Chlamydia trachomatis e por papilomavírus humano (HPV) estão entre as infecções sexualmente transmissíveis 
(IST) mais prevalentes em todo o mundo. A infecção por Chlamydia trachomatis em mulheres que vivem com HIV pode facilitar a transmissão do HIV, 
aumentando a disseminação do HIV cérvico-vaginal. A prevalência da infecção pelo HPV é maior em mulheres vivendo com HIV quando comparadas às 
mulheres HIV negativas, mesmo quando comparadas àquelas com as mesmas características sociodemográficas. Geralmente apresentam carga viral elevada 
e maior persistência de infecção viral, o que aumenta o risco de desenvolver lesões pré-malignas e malignas no trato genital inferior. Objetivo: Avaliar a 
frequência de infecção por Chlamydia trachomatis e HPV de alto risco (HR-HPV) em mulheres vivendo com HIV e sua associação com características 
sociodemográficas, comportamentais e clínicas. Métodos: Estudo transversal realizado com uma população de 66 mulheres não gestantes de 18 a 70 anos 
vivendo com HIV e/ou AIDS no Hospital Universitário Antônio Pedro, Universidade Federal Fluminense – Niterói (RJ), Brasil, entre 1º de março e 31 de 
outubro de 2018. Aplicou-se um questionário padronizado incluindo características sociodemográficas e comportamentais e informações clínicas (uso de 
anticoncepcionais orais, terapia antirretroviral, contagem de células CD4 e carga viral). Amostras endocervicais foram coletadas para detectar Chlamydia 
trachomatis (COBAS 4800® Roche) e HPV (COBAS ® HPV Roche). O teste exato de Fisher avaliou a associação entre as variáveis. As análises de regressão 
foram realizadas por meio do modelo logístico, a fim de identificar os fatores associados aos desfechos de interesse. Resultados: Encontrou-se frequência 
de 1,5% para Chlamydia trachomatis e 21,2% para HR-HPV. A idade foi o único fator que apresentou significância estatística associada à infecção por 
HR-HPV. Conclusão: Nosso estudo mostra que algumas mulheres vivendo com HIV praticam comportamentos de risco que podem facilitar a aquisição 
de outras IST, como a infecção por HPV e Chlamydia trachomatis. Algumas delas com carga viral detectada não usavam preservativo, mesmo com 
parceiros HIV negativos. Esses resultados podem sugerir que, além do tratamento e acompanhamento de mulheres vivendo com HIV, o aconselhamento e 
a orientação para IST podem desempenhar um papel importante no controle das IST nessa população.
Palavras-chave: Chlamydia trachomatis; doenças sexualmente transmissíveis; Papillomaviridae; HIV; mulheres.
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INTRODUCTION
According to data from the World Health Organization (WHO), 

sexually transmitted infections (STIs) are among the most common 
diseases in women aged between 15 and 44 years in developing 

countries(1). Early screening and treatment of Chlamydia tracho-
matis (CT) and High-Risk Human Papilloma Virus (HR-HPV) can 
prevent complications of the genital tract, such as pelvic inflam-
matory disease, ectopic pregnancy, chronic pelvic pain syndrome, 
infertility and cervical cancer(1,2)

.
It is important to emphasize that CT infection in women living 

with HIV can facilitate HIV transmission to HIV-negative partners 
by increasing HIV shedding in cervicovaginal secretions, triggering 
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greater potential for transmissibility(3-6). The identification of STIs in 
HIV-positive (HIV+) women can help promote safer sexual practices(7).

HPV infection is a necessary but not sufficient condition for 
the occurrence of cervical cancer, since most of these infections 
are transients. The persistence of HPV infection associated with 
other factors, such as early sexarche, multiparity, smoking, pro-
longed use of oral contraceptives, and the presence of other STIs 
(for example, HIV and CT) are necessary in the process of cervical 
carcinogenesis(8). Cervical cancer is the third most common cancer 
in Brazilian women. There is a greater regional variation in Brazil, 
which is a reflection of the different levels of development among 
regions, with the Southeast region having the fifth-highest incidence 
(12.01/100.000 women)(9). HR-HPV persistent infection constitutes 
the biggest risk factor for the occurrence of high-grade cervical 
lesions and cancer, being even higher in women living with HIV(10,11).

The prevalence of HPV infection is higher in women living with 
HIV when compared to HIV-negative women, even those with the 
same sociodemographic characteristics. Generally they have a high 
viral load and a higher persistence of viral infection, which increases 
the risk of developing premalignant and malignant lesions in the 
lower genital tract(12-14).

The CT and HPV infections varies significantly according to 
population among the studies. Previous studies of a population of 
women living with HIV in Rio de Janeiro and Manaus showed that 
the prevalence of CT was 3% and 4.3%, respectively(15,16). Brazilian 
studies also described the high prevalence of HPV of all types in 
non-pregnant women living with HIV ranging from 28.4% to 87%(17-19).

Among women living with HIV, behavioral measures to pre-
vent other STIs should be well established, such as the need to use 
condoms consistently. It is important to understand the underlying 
mechanisms that lead to the spread of STIs, especially in this risk 
group. It is well known that women living with HIV do not neces-
sarily change sexual risk behavior and remain subject to contract-
ing other STIs(20).

OBJECTIVE
The present study was carried out to evaluate the frequency of 

Chlamydia trachomatis and the High-Risk Human Papilloma Virus 
infection among women living with HIV, and the association with 
sociodemographic, behavioral and clinical characteristics that may 
contribute to the persistence of these infections and, consequently, 
to the increase in transmissibility of HIV and to the development of 
pre-invasive or invasive cervical lesions.

METHODS
This is a cross-sectional study performed with a population 

of women living with HIV and/or AIDS, who were attended at 
the Hospital Universitário Antônio Pedro, Universidade Federal 
Fluminense (UFF), Niterói (RJ), Brazil, which is a health care ref-
erence center for HIV/AIDS.

The Human Research Ethics Committee at this tertiary public hospi-
tal approved the project. The Institutional Review Board (IRB) approval 
number is 2.541.267 and the Brazilian Certificate of Presentation 
of Ethical Appreciation (CAAE) number is 79093917.7.0000.5243. 

The subjects of this study signed an informed consent form. Those who 
were diagnosed with STI infection received counseling and treat-
ment according to the guidelines of the Brazilian Ministry of Health.

Patient selection and data collection occurred between the period 
of March 1, 2018 and October 31, 2018. Non-pregnant women aged 
between 18 and 70 years (sexually active, without a history of total 
hysterectomy, being cared for at the gynecology outpatient clinic), who 
accepted to participate in this study, were included (convenience sample).

An interview lasting approximately 20 minutes was performed using 
a standardized questionnaire (validated in a pilot study). The ques-
tionnaire included: sociodemographic characteristics (age and preg-
nancies); behavioral characteristics (age at onset of sexual activity, 
sexarche before the age of 18, number of sexual partners, current 
partners, HIV-positive partners, use of alcohol and illicit drugs, use 
of condoms, smoking, and sexual practices); and clinical informa-
tion (use of oral contraceptives, use of Antiretroviral Therapy (ART), 
CD4 cell count, and viral load). After the interview, a gynecological 
examination was performed to collect cervical secretions for CT and 
HPV tests by molecular biology. HPV screening was performed with 
real-time polymerase chain reaction (qPCR) in closed system – In 
Vitro Diagnostic (IVD), COBAS® HPV test, Roche. This test iden-
tifies HPV types (16 and 18), as well as a group of 12 other high-risk 
oncogenic HPV genotypes (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 
68). CT screening was performed with qPCR in closed system — 
In Vitro Diagnostic (IVD), COBAS 4800® system, Roche. The tests 
were sent to São Marcos Laboratory, in Vila Velha (ES), Brazil.

The present study followed the guidelines of The Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE)(21).

Data collection and statistical analysis
All information of interest was recorded on individual clinical 

study sheets and in an Excel database. The analyses were performed 
using the statistical software S-Plus (version 8.0).

The results were presented in numbers and proportions. For numer-
ical variables were analyzed mean, median, standard deviation, max-
imum and minimum values with a 95% confidence interval. Fisher’s 
Exact Test was used to assess the association among variables. 

Regression analyses were performed using the logistical model in 
order to identify the factors associated with the outcomes of interest. 
Odds ratios (ORs) and 95CIs were calculated to evaluate the asso-
ciation between CT and HPV infection and the different variables.

The result of p<0.05 was considered significant.

RESULTS
Sixty-eight women were included in the study. However, two 

samples were invalid, according to information from the responsible 
laboratory, as it was not possible to analyze the material. The sample 
consisted of 66 women. Sociodemographic, behavioral and clinical 
characteristics were presented in Table 1 and Figure 1.

The frequency of CT infection was 1.5% (1/66) — 0.0152 (95%CI 
0.0027–0.081). There were 14 women infected with HR-HPV, with a 
general frequency of 21.2% (14/66) – 0.2121 (95%CI 0.1308–0.3251). 
As for genotypes, five women had HPV16 or HPV18 infection, thus 
a frequency of 7.6% (5/66) — 0.0758 (95%CI 0.0328–0.1654).
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Only one woman, who tested positive for CT, was also positive 
for HR-HPV. 

The mean age of the patients was 42 years (ranging from 18 
to 70 years). The mean age at onset of sexual activity and of 
the first pregnancy was 17 years (ranging from 11 to 28 years) 
and 19 years (ranging from 11 to 35 years), respectively, with a 
mean number of three pregnancies (ranging from 0 to 11 preg-
nancies) (Table 1).

The study found the following frequencies for categorical vari-
ables: sexarche before the age of 18 years (72.7% — 45/66); more 
than ten sexual partners (49.2% — 31/66); current partner (66.7% 
— 44/66); HIV-positive partner (22.7% — 10/44); anal intercourse 
(68.1% — 44/66); smoking (22.7% — 15/66); alcohol use (25.7% 
— 17/66); condom use (81.2% — 39/48); oral contraceptive use (9% 
— 6/66); ART use (90.9% — 60/66); detectable viral load (33.4% 
— 13/26), and CD4 cell count less than 350 cells/uL (25.4% — 
10/39). We did not obtain information for all of the variables from 
66 patients. These data are shown in proportions and percentage in 
Table 2 and in numbers in Figure 1. The variable current partner is 
shown in percentage in Figure 2. 

Table 1 – Characteristics of  the numerical variables of  the sample.

Numerical variables Numerical 
parameters

Absolute 
numbers

AGE (years)

Mean 42
Minimum-Maximum 18 to 70
Standard deviation 11.40

Median 42

Age at onset of sexual 
experience

Mean 17
Minimum-Maximum 11 to 28
Standard deviation 3.63

Median 16

Age of the first pregnancy

Mean 19
Minimum-Maximum 11 to 35
Standard deviation 5.43

Median 19

Number of pregnancies

Mean 3
Minimum-Maximum 0 to 11
Standard deviation 2.39

Median 3

Figure 1 – Possible variables associated with the outcomes expressed in numbers.

Table 2 – Possible variables associated with the outcomes expressed 
in proportions and percentage.
Variable n/N %
Sexarche before the age of 18 years 45/66 72.7
>10 sexual partners 31/66 49.2
Current Partner 44/66 66.7
HIV + Partner 10/44 22.7
Anal intercourse 44/66 68.1
Smoking 15/66 22.7
Alcohol use 17/66 25.7
Condom use 39/48 81.2
Oral contraceptive use 6/66 9
ART use 60/66 90.9
Detectable viral load 13/26 33.4
CD4 cell count <350 cells/uL 10/39 25.4

VL: viral load; OC: oral contraceptive.
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Simple logistic regression was performed considering the HPV 
16/18 output. Age was the only factor that presented association with 
statistical significance (p=0.044 — OR=0.90) (Table 3). Fisher’s Exact 
Test was used to assess the possible association among other factors, 
but no statistically significant association was observed.

DISCUSSION
The prevalence of Chlamydia trachomatis infection varied 

according to the population studied and the diagnostic method used. 
In our study, we found a frequency of 1.5%, that was similar to the 
prevalence of 2.1% observed in a multicenter study conducted in 
nine Brazilian states with non-pregnant women living with HIV(16). 
In another study, conducted in Nairobi, Kenya, the prevalence of CT 
was 1.7% among seropositive sex workers(17). However, in a study 
conducted in the United States with a population of non-pregnant 
women living with HIV, the prevalence of CT was only 0.9%(22).

In our study, 21.2% of women presented HR-HPV, being HPV16 
and 18 detected in 7.6% of the participants. The prevalence of HPV 
was higher in women living with HIV. In a study conducted in São 
Paulo, with non-pregnant women living with HIV, showed that HPV 

was present in 64.5% of the cases. Thirty-three percent of women 
presented one or more types of HR-HPV, and 24% of women had 
at least one type of HPV from each risk group, simultaneously(17). 

Another Brazilian study with women living with HIV showed the 
prevalence of HPV in 87% of them, with 45% of women being 
infected with more than two types(18).

In a study performed in the United States, the overall preva-
lence of HPV detected in women living with HIV was 63%, while 
in HIV-negative women it was 30%(23). A study performed in New 
York showed a prevalence of HPV in 54% of women living with 
HIV and in 32% of HIV-negative women(12).

In 2015, a multicenter study conducted in nine Brazilian States 
(Amazonas, Pernambuco, Bahia, Federal District, Espírito Santo, 
Rio de Janeiro, São Paulo, Paraná and Rio Grande do Sul), with 
non-pregnant women living with HIV, observed that the prevalence 
of HR-HPV infection was 28.4%. The prevalence of HPV16 and 18, 
and other HR-HPV was 8.1, 3.7 and 23.6%, respectively(19). In India, 
a study conducted with women living with HIV showed that the over-
all prevalence of HPV was 26.85%, of which 25.9% were HR-HPV 
infection. The most prevalent was HPV16 (7.9%), while the other 
HPV types, aside from HPV16 and 18, were present in 17.6% of the 
patients(24). Another study related that HPV16 is the most frequent 
oncogenic type detected in 3.2% of women, followed by HPV18 
(1.4%), HPV52 (0.9%), HPV31 (0.8%), and HPV58 (0.7%), though 
regional differences in the classification of HPV may be observed(25). 

The results are similar to what was observed in our study.
In our study, age was the only factor that presented statistically 

significant association with a lower chance of HR-HPV infection in 
older women (OR=0.9), which is in agreement with the literature(19,25).

Our study showed that many women practiced risky behavior, 
which could facilitate the acquisition of HIV and other STIs. Among 
them, the most reported onset of sexual activity before the age of 
18, half of them had had more than 10 sexual partners and almost 
one fifth of them reported being smokers, and approximately 10% 
of women reported oral contraceptive use. As compared with other 
studies, condom use had a high rate, although it was not able to pre-
vent the acquisition of other STIs. HR-HPV was found in 25.6% of 
women reporting condom use(20,26).

Studies have shown an increased use of condoms among women 
living with HIV, which may indicate that they have become aware 
of how to protect against the transmission of HIV. However, it is 
important to note that women living with HIV continue to be infected 
by other STIs other than HIV, even with the high rate of condom 
use(26). STIs have still been an ignored health problem with serious 
consequences for women. A study carried out with women living 
with HIV in Rwanda showed that women continuously used fewer 
condoms than men due to religious beliefs and the inability of women 
to negotiate the use of condom with their partners(20).

In the present study, another relevant factor was that 18.7% of 
women living with HIV did not use condoms and 88% of their part-
ners were HIV-negative. Thus, besides not being protected against 
other STIs, they also put their serodiscordant partners at risk. It is 
important to note that 22.2% of women had detectable viral load, even 
with a high rate of ART (90.9%) usage, and some of them were not 
using condoms with an HIV-negative current partner. These results 
may suggest that in addition to treatment and follow-up for women 

Table 3 – Effects of  clinical and epidemiological factors, using sim-
ple logistic regression, on the occurrence of  high-grade HPV infec-
tion in women living with HIV.
Variable Odds Ratio p-value
Age 0.90 0.044

Age of sexarche 0.64 0.074
Age of first pregnancy 0.95 0.463
Number of pregnancies 1.17 0.357

Current Partner  2.10  0.519
HIV+ Partner  1.44  0.754
>10 sexual partners 0.73 0.746
Anal intercourse 1.95 0.561
Condom use 1.84 0.999
Hormonal contraceptive 0.00 0.999
Illicit drugs 3.85 0.170
Alcohol use 2.04 0.456
ART use 1.46 0.999
Viral load <100 0.48 0.614
CD4 cell count <350 1.50 0.752
Chlamydia trachomatis 6.46 1.000

Figure 2 – Percentage of  patients with current partner.
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living with HIV, STIs counseling and guidance may play an import-
ant role in the control of STIs in this population.

Strengths
In our study it was possible to observe that women living with 

HIV practice some risky behavior and continue to be infected with 
other sexually transmitted pathogens.

Limitations
The present study has some limitations. It was conducted in a 

tertiary hospital located in Niterói(RJ), Brazil with a small popula-
tion of women living with HIV and is not clear how these findings 
will be disseminated to the rest of the country.

CONCLUSION
Clinicians should continue screening women living with HIV 

for other STIs, despite their viral load and adherence to ART, since 
timely diagnosis and early treatment can prevent the most serious 
complications and morbidities among this group, mainly pre-inva-
sive and invasive lesions in the lower genital tract. 

Participation of each author
All authors contributed to the conception and design of the 

study. The preparation of the material, the collection and anal-
ysis of the data were carried out by Sara Pereira Leite Lima, 
Isabel Cristina Chulvis Guimarães do Val and Caroline Alves de 
Oliveira Martins. The first draft of the manuscript was written 
by Sara Pereira Leite Lima and all authors commented on pre-
vious versions of the manuscript. All authors read and approved 
the final manuscript.

Funding
This research did not receive any specific grant from funding 

agencies in the public, private, or not-for-profit sectors.

Conflict of interests
The authors of this manuscript have no conflicts of interest.

REFERENCES
1. World Health Organization. Global strategy for intervention 

and control of sexually transmitted infections. World Health 
Organization; 2016 [cited on Oct 24, 2018]. Available from: 
http://www.who.int/en/news-room/fact-sheets/detail/sexually-
transmitted-infections-(stis)

2. Adachi K, Klausner JD, Bristow CC, Xu J, Ank B, Morgado MG, et al. 
Chlamydia and gonorrhea in HIV-infected pregnant women and infant 
HIV transmission. Sex Transm Dis. 2015;42(10):554-65. https://doi.
org/10.1097/olq.0000000000000340

3. Plummer FA. Heterosexual transmission of human immunodeficiency 
virus type 1 (HIV): interactions of conventional sexually transmitted 
diseases, hormonal contraception and HIV-1. AIDS Res Hum Retroviruses. 
1998;14(Suppl. 1):S5-10.

4. Kaul R, Makadzange T, Rowland-Jones S. AIDS in Africa: a disaster no 
longer waiting to happen. Nat Immunol. 2000;1(4):267-70. https://doi.
org/10.1038/79703

5. Mitchell C, Hitti J, Paul K, Agnew K, Cohn SE, Luque AE, et al. 
Cervicovaginal shedding of HIV type 1 is related to genital tract 
inflammation independent of changes in vaginal microbiota. 
AIDS Res Hum Retroviruses. 2011;27(1):35-9. https://dx.doi.
org/10.1089%2Faid.2010.0129

6. Ghys PD, Fransen K, Diallo MO, Ettiègne-Traoré V, Coulibaly IM, 
Yeboué KM, et al. The associations between cervico vaginal HIV 
shedding, sexually transmitted diseases and immunosuppression in female 
sex workers in Abidjan, Cote d’Ivoire. AIDS. 1997;11(12):F85-93. https://
doi.org/10.1097/00002030-199712000-00001

7. Wasserheit JN. Epidemiological synergy: interrelationships between 
human immunodeficiency virus infection and other sexually transmitted 
diseases. Sex Transm Dis. 1992;19(2):61-77.

8. Castellsagué X, Bosch FX, Muñoz N. Environmental co-factors in HPV 
carcinogenesis. Virus Res. 2002;89(2):191-9. https://doi.org/10.1016/
s0168-1702(02)00188-0

9. Instituto Nacional do Câncer José de Alencar Gomes da Silva. Estimativa 
2020: Incidência de Câncer no Brasil. Brasil: Instituto Nacional do Câncer 
José de Alencar Gomes da Silva; 2019.

10. Smith JS, Lindsay L, Hoots B, Keys J, Franceschi S, Winer R, et al. 
Human papillomavirus type distribution in invasive cervical cancer 
and high-grade cervical lesions: a meta-analysis update. Int J Cancer. 
2007;121(3):621-32. https://doi.org/10.1002/ijc.22527

11. Clarke B, Chetty R. Postmodern cancer: the role of human 
immunodeficiency virus in uterine cervical cancer. Mol Pathol. 
2002;55(1):19-24. https://dx.doi.org/10.1136%2Fmp.55.1.19

12. Ellerbrock TV, Chiasson MA, Bush TJ, Sun XW, Sawo D, Brudney 
K, et al. Incidence of cervical squamous intraepithelial lesions in HIV-
infected women. JAMA. 2000;283(8):1031-7. https://doi.org/10.1001/
jama.283.8.1031

13. Palefsky J. Human papillomavirus-related disease in people with 
HIV. Curr Opin HIV AIDS. 2009;4(1):52-6. https://doi.org/10.1097/
coh.0b013e32831a7246

14. Heard I, Tassie JM, Schmitz V, Mandelbrot L, Kazatchkine MD, Orth 
G. Increased risk of cervical disease among human immunodeficiency 
virus-infected women with severe immunosuppression and high human 
papillomavirus load. Obstet. Gynecol. 2000;96(3):403-9. https://doi.
org/10.1016/s0029-7844(00)00948-0

15. Grinsztejn B, Bastos FI, Veloso VG, Friedman RK, Pilotto JH, Schechter 
M, et al. Assessing sexually transmitted infections in a cohort of women 
living with HIV/AIDS, in Rio de Janeiro, Brazil. Int J STD AIDS. 
2006;17(7):473-8. https://doi.org/10.1258/095646206777689071

16. Silva LCF, Miranda AE, Batalha RS, Sabino C, Dib ECD, Costa CM, 
et al. Chlamydia trachomatis infection among HIV-infected women 
attending an AIDS clinic in the city of Manaus, Brazil. Braz J Infect Dis. 
2012;16(4):335-8. https://doi.org/10.1016/j.bjid.2012.06.023

17. Levi JE, Fink MC, Canto CL, Carretiero N, Matsubara R, 
Linhares I, et al. Human papillomavirus prevalence, viral load and 
cervical intraepithelial neoplasia in HIV-infected Women. Braz 
J Infect Dis. 2002;6(3):129-35. https://doi.org/10.1590/s1413-
86702002000300005

18. Levi JE, Fernandes S, Tateno AF, Motta E, Lima LP, Eluf-Neto J, et al. 
Presence of multiple human papillomavirus types in cervical samples 
from HIV-infected women. Gynecol Oncol. 2004;92(1):225-31. https://
doi.org/10.1016/j.ygyno.2003.10.004

19. Miranda AE, Silveira MF, Travassos AG, Tenório T, Val ICC, 
Lannoy L, et al. High-risk papillomavirus infection among women 
living with human Imunodeficiency virus: Brazilian multicentric 
study. J Med Virol. 2017;89(12):2217-23. https://doi.org/10.1002/
jmv.24906

20. Mukanyangezi MF, Manzi O, Tobin G, Rulisa S, Bienvenu E, Giglio 
D. Sexual risk behaviour in a cohort of HIV-negative and HIV-positive 
Rwandan women. Epidemiol Infect. 2019;147:e54. 

21. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 2019;13(Suppl. 
1):S31-S34. https://doi.org/10.4103/sja.sja_543_18

http://www.who.int/en/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis
http://www.who.int/en/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis
https://doi.org/10.1097/olq.0000000000000340
https://doi.org/10.1097/olq.0000000000000340
https://doi.org/10.1038/79703
https://doi.org/10.1038/79703
https://dx.doi.org/10.1089%2Faid.2010.0129
https://dx.doi.org/10.1089%2Faid.2010.0129
https://pubmed.ncbi.nlm.nih.gov/?term=Ghys+PD&cauthor_id=9342059
https://pubmed.ncbi.nlm.nih.gov/?term=Fransen+K&cauthor_id=9342059
https://pubmed.ncbi.nlm.nih.gov/?term=Diallo+MO&cauthor_id=9342059
https://doi.org/10.1097/00002030-199712000-00001
https://doi.org/10.1097/00002030-199712000-00001
https://doi.org/10.1016/s0168-1702(02)00188-0
https://doi.org/10.1016/s0168-1702(02)00188-0
https://doi.org/10.1002/ijc.22527
https://dx.doi.org/10.1136%2Fmp.55.1.19
https://doi.org/10.1001/jama.283.8.1031
https://doi.org/10.1001/jama.283.8.1031
https://doi.org/10.1097/coh.0b013e32831a7246
https://doi.org/10.1097/coh.0b013e32831a7246
https://doi.org/10.1016/s0029-7844(00)00948-0
https://doi.org/10.1016/s0029-7844(00)00948-0
https://doi.org/10.1258/095646206777689071
https://doi.org/10.1016/j.bjid.2012.06.023
https://doi.org/10.1590/s1413-86702002000300005
https://doi.org/10.1590/s1413-86702002000300005
https://doi.org/10.1016/j.ygyno.2003.10.004
https://doi.org/10.1016/j.ygyno.2003.10.004
https://doi.org/10.1002/jmv.24906
https://doi.org/10.1002/jmv.24906
https://doi.org/10.4103/sja.sja_543_18


6 LIMA et al.

DST - J bras Doenças Sex Transm 2021;33:e213311:1-6 

22. Haley DF, Kramer MR, Adimora AA, Haardörfer R, Wingood GM, 
Ludema C, et al. Relationships between neighbourhood characteristics and 
current STI status among HIV-infected and HIV-uninfected women living 
in the Southern USA: a cross-sectional multilevel analysis. Sex Transm 
Infect. 2017;93(8):583-9. https://doi.org/10.1136/sextrans-2016-052889

23. Palefsky JM, Minkoff H, Kalish LA, Levine A, Sacks HS, Garcia P, et al. 
Cervicovaginal human papillomavirus infection in human immunodeficiency 
virus-1 (HIV)-positive and high-risk HIV-negative women. J Natl Cancer 
Inst. 1999;91(3):226-36. https://doi.org/10.1093/jnci/91.3.226

24. Chakravarty J, Chourasia A, Thakur M, Singh AK, Sundar S, Agrawai NR. 
Prevalence of human papillomavirus infection & cervical abnormalities in 
HIV-positive women in eastern India. Ind J Med Res. 2016;143(1):79-86. 
https://doi.org/10.4103/0971-5916.178614

25. Bruni L, Diaz M, Castellsagué X, Ferrer E, Bosch FX, Sanjosé S. 
Cervical human papillomavirus prevalence in 5 continents: meta-analysis 
of 1 million women with normal cytological findings. J Infect Dis. 
2010;202(12):1789-99. https://doi.org/10.1086/657321

26. Ali Abdulai M, Baiden F, Afari-Asiedu S, Gyabaa-Febir L, Adjei KK, 
Mahama E, et al. The risk of sexually transmitted infection and its 
influence on condom use among pregnant women in the Kintampo north 
municipality of Ghana. J Sex Transm Dis. 2017;2017:8642685. https://
dx.doi.org/10.1155%2F2017%2F8642685

Address for correspondence:
SARA PEREIRA LEITE LIMA
Rua Ministro Otávio Kelly, 221, apto. 1304 – Icaraí
Niterói (RJ), Brazil
CEP: 24220-300. 
E-mail: sarallima@yahoo.com.br

Received on: 07.04.2021
Approved on: 07.15.2021

© 2021 Sociedade Brasileira de Doenças Sexualmente Transmissíveis 
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org/10.1136/sextrans-2016-052889
https://doi.org/10.1093/jnci/91.3.226
https://doi.org/10.4103/0971-5916.178614
https://doi.org/10.1086/657321
https://dx.doi.org/10.1155%2F2017%2F8642685
https://dx.doi.org/10.1155%2F2017%2F8642685
mailto:sarallima@yahoo.com.br

