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Abstract
The purpose of our research was to determine the detection frequency of 12 high-risk types of human papillomavirus (HPV) 

in women with human immunodeficiency virus (HIV) who are planning pregnancy and to assess the results of colposcopy and the 
state of the cervix in these women, depending on the presence of HPV.

Methods and Results: We examined 31 women with HIV infection who sought pregnancy-planning advice at Scientific 
Center for Family Health and Human Reproduction Problems in Irkutsk during 2014-2015. All HIV-infected women were tested 
for the presence of high-risk HPV DNA in the epithelium of the cervical canal by PCR. Material for cytological examination (PAP 
test) was collected during gynecological examination. PAP tests were assessed according to the Bethesda system. All changes were 
divided into two types: ASCUS and SIL, the last was in its turn divided into two categories: LSIL and HSIL.

The frequency of HPV detection in HIV-infected women planning pregnancy was 71%. HPV 16 was found in 16(51.6%) 
HIV-infected women and ranked first in frequency among 12 types of HPV. HPV 33 and HPV 35 were found in 15(48.4%) and 
12(38.7%) HIV-infected women, respectively, and ranked the second and third in frequency among 12 HPV types. We compared 
abnormal colposcopy results in two groups of patients with HIV infection: Group 1 (n=22) included women with HPV and Group 
2 (n=9) included women without HPV. ASCUS was detected in all patients (100%) of Group 1 and in 6(66.7%) women of Group 
2. Two women (9.1%) from Group 1 were diagnosed with LSIL and 10(45.5%) women with HSIL. 

Conclusion: HIV-infected women planning pregnancy and living in Irkutsk form a group at high-risk of HPV infection.
(International Journal of Biomedicine. 2021;11(3):346-350.)
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Introduction
Irkutsk region (Eastern Siberia) has an unfavorable 

HIV epidemiological situation among the regions of the 
Russian Federation. By the end of 2016, a total of 50,344 

HIV-infected people had been reported, with 3185 new cases 
having predominantly sexual transmission—among them, 
1445(45.4%) women with an average age of 30-39 years. HIV 
infection is spreading mainly among susceptible population 
groups: injection drug users, sex workers, men having sex with 
men, prisoners, and sexual partners of drug users.(1-3) However, 
recent studies have corroborated the active involvement of 
women of reproductive age in the HIV epidemic, which was 
found during examinations of pregnant women.(4-6)
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HIV infection progresses slowly, and its distinctive 
feature is the increasing suppression of the immune system 
functions, which contributes to the risk of opportunistic 
infections. Patients with HIV coinfection have more severe 
oxidative stress than HIV-monoinfected patients, which 
can contribute to the development of reproductive system 
disorders.(7,8) Among all the variety of opportunistic infections, 
sexually transmitted infections, including HPV, have the most 
aggravating effect on reproductive health.

HPV infection is one of the most widespread sexually 
transmitted infections.(9) On average, the frequency of HPV 
in the world is 10%. The highest frequency level of HPV 
is observed in Africa – 22.1%, and in Central America and 
Mexico – 20.4%. In North America, Europe, and Asia, the 
HPV frequency is 11.3%, 8.1% and 8.0%, respectively.(10) 

There are more than 100 types of HPV that can be found in 
wart tissues, condylomas and other tumors;(11) among them, 
about 40 types can be detected mainly in the anogenital region 
epithelium. HPV is divided into two groups: low- and high-
risk types for cervical cancer development, and among them 
HPV type 16 has the greatest oncogenicity.

HPV infection among HIV-positive women is two times 
higher than in women without HIV infection.(12) At the same 
time, HPV infection in HIV-infected women has increased 
pathogenicity and significantly increases the risk of cervical 
lesions and cancer.(13) In HIV-infected women, it is important 
to assess the possible detrimental effect of opportunistic 
infections, including HPV, on the course of pregnancy and 
childbirth.(14)

The purpose of our research was to determine the 
detection frequency of 12 high-risk types of HPV in women 
with HIV who are planning pregnancy and to assess the results 
of colposcopy and the state of the cervix in these women, 
depending on the presence of HPV.

Materials and Methods
We examined 31 women with HIV infection who sought 

pregnancy-planning advice at Scientific Center for Family 
Health and Human Reproduction Problems in Irkutsk during 
2014-2015. The study was conducted in accordance with 
ethical principles of the WMA Declaration of Helsinki (1964, 
ed. 2013). Written informed consent was obtained from all 
participants.

The general characteristics of women with HIV 
infection are presented in Table 1. The average age of the 
women was 30.9±4.5 years, ethnicity – Europeoids. Among 
31 women, 22(71%) women had secondary special education, 
9(29%) had secondary education, 7(22%) were married, 
13(42%) had unregistered marriage, 2(6%) were single, and 
9(30%) were divorced. Among 31 women, 22(71%) women 
had regular sex, 9(29%) women had irregular sex (less than 
4 times per month); 19(61%) women used a condom, 9(29%) 
had interrupted sexual intercourse, 3(10%) did not use any 
contraception, and 20(64%) women had a permanent sexual 
partner with HIV infection.

Patients were diagnosed with HIV in the Irkutsk 
Regional AIDS Center. HIV stage 4-A was found in 13(42%) 

women, HIV stage 4-B in 18(58%). The average duration of 
HIV infection was 8±2.5 years. Fifteen(48%) patients were 
receiving HAART. HIV was mainly transmitted sexually in 
80%, parenteral route of transmission of the virus was in 20%.

Each patient underwent colposcopy with 5% solution of 
acetic acid and 5% Lugol’s iodine solution. We used the CARL 
ZEISS E Colposcope  and the international classification 
of colposcopic terminology IFCPC Nomenclature (Rio de 
Janeiro, 2011). Material for cytological examination (PAP 
test) was collected during gynecological examination using 
vaginal specula. The impression smear was taken from the 
exocervix, from the border of the stratified epithelium and 
columnar epithelium of the cervical canal and from the lower 
third of the endocervix. The impression smear was obtained 
by scraping and was applied to the slide with a cervix brush. 
Further, the material was stained with hematoxylin and then 
with acid eosin. PAP tests were assessed according to the 
Bethesda system. All changes were divided into two types: 
ASCUS and SIL, the last was in its turn divided into two 
categories: LSIL and HSIL.

All HIV-infected women were tested for the presence 
of high-risk HPV DNA in the epithelium of the cervical 
canal by PCR. We used reagents manufactured by the Central 
Research Institute of Epidemiology (Russia) and followed 
the manufacturer’s instructions. Biological material was 

Table 1.

The general characteristics of women with HIV 
infection 

  Women    n=31
Age (years) 30.9±4.5 
Education (%)  
 Secondary special education 71
 Secondary education 29
Marital status (%)  
 Registered marriage 22
 Unregistered marriage 42
 in divorce 30
 not married 6
Sexual relations (%)  
 regularly 71
 irregularly<4 times a month 29
Contraception (%)  
 condom 61
 interrupted sexual intercourse 29
 did not use any contraception 10
Stage of HIV infection  
 4-A 42
 4-B 58
Average duration of HIV infection (years) 8±2.5 
Regularly took highly active antiretroviral
drugs HAART (%) 48

Way of HIV transmission (%)  
 sexual way 80
 parenteral route   20
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sampled with the cervix brushes, which were placed in 
vials with transport medium (isotonic aqueous saline buffer 
solution with preservative). DNA was isolated from the 
obtained samples by sets of “DNA–Sorb–AM” reagents. We 
determined the presence of specific DNA segments of HPV 
by multiplex PCR in a thermocycler “Tertsik” (Russia), using 
a set of reagents “AmpliSens HPV HCR screen-Eph.” Then 
HPV-positive samples were tested for the presence of 12 
types of HPV (16,18,31,33,35,39,45,52,56,58,59,66) using 
a set of reagents “AmpliSens HPV genotype-Eph.” The 
results of amplification reaction amplification were estimated 
by electrophoresis in 3% agarose gel, dyed with ethidium 
bromide.

Statistical analysis was performed using the statistical 
software STATISTICA (v10.0, StatSoft, USA). Baseline 
characteristics were summarized as frequencies and percentages 
for categorical variables and as means and SDs for continuous 
variables. Group comparisons with respect to categorical 
variables are performed using chi-square tests or, alternatively, 
Fisher’s exact test when expected cell counts were less than 
5; z-test was used to analyze the differences in proportions. A 
value of P<0.05 was considered significant.

Results
In the first stage, a screening study was conducted, 

which resulted in HPV detection in 22(71%) women. In the 
second stage, DNA samples in which HPV was detected 
were additionally typed to determine the HPV genotype. In 
the group of HPV-positive women, on average, each patient 
had three different types of HPV. One or two types of virus 
were found in 8(36.4%) women, three or four different types 
in 6(27.3%) women, five or seven types were also found 
in 6(27.3%) women, and more than seven types of virus in 
2(9.1%) women. 

HPV 16 was found in 16(51.6%) HIV-infected women 
and ranked first in frequency among 12 types of HPV (Figure 
1). Only 2(12.5%) patients had HPV 16 mono-infection, and 
14(87.5%) women had HPV 16 combined with other types 
of HPV. Most often, HPV 16 was combined with HPV 33 
and HPV 35 - 12(75%) and 11(68.7%), respectively. Only 
6(37.5%) patients with HPV 16 had combination with HPV 18. 

HPV 33 and HPV 35 were found in 15(48.4%) and 12(38.7%) 
HIV-infected women, respectively, and ranked the second and 
third in frequency among 12 HPV types. HPV 58 was detected 
in 9(29%) people and ranked the fourth; the detection rates of 
HPV 18 and HPV 52 were the same (in 7(22.6%) women), and 
they ranked fifth.  

We compared abnormal colposcopy results in two groups 
of patients with HIV infection: Group 1 (n=22) included 
women with HPV and Group 2 (n=9) included women without 
HPV. ASCUS was detected in all patients (100%) of Group 1  
and in 6(66.7%) women of Group 2. Two women (9.1%) from 
Group 1 were diagnosed with LSIL and 10(45.5%) women 
with HSIL. 

Discussion
The frequency of HPV detection in HIV-infected 

women planning pregnancy was 71%. An epidemiological 
study previously conducted in Irkutsk showed that in the 
group of 641 HIV-infected women, the prevalence of HPV 
was 63.9%.(15) In Russia, similar data on the prevalence of 
HPV infection among HIV-infected people were obtained in 
St. Petersburg, where 113 women with HIV infection were 
examined, and HPV was detected in 80.5% of them.(16) Thus, 
the results of our study and other studies from other Russian 
regions demonstrate a high frequency of HPV in women with 
HIV infection.

The population-based study in Irkutsk (n=826) detected 
HPV in 37.7% of women without HIV infection.(17) The 
frequency of HPV is almost two times higher in HIV-infected 
women in our study (χ²=12.59; df=1; P=0.001). 

Other authors confirm data on the higher frequency of 
HPV infection in groups of HIV-infected women. Shipulina et 
al.(18) compared the frequency of HPV between two groups of 
women with HIV infection (n=155) and without HIV (n=406) 
and showed that in the HIV group, HPV was detected in 
38.7%, and in the group without HIV, HPV was found only 
in 14.8% of women. In the other study, a group of women 
(n=150) who were in prison were examined on the presence of 
HIV and HPV. It was shown that in the HIV group, HPV was 
detected in 58.2%, and in the group of women without HIV 
- only in 23%.(19) Thus, the results obtained in these studies 
showed that the prevalence of HPV infection in the group of 
HIV-infected women was 2.5 times higher than in the groups 
of women without HIV.

We found that HPV 16 ranks first among 12 types of 
high-risk-HPV. Our data are consistent with those of other 
authors on the high frequency of HPV 16 in the groups of 
HIV-infected women. In a study conducted in St. Petersburg, 
the frequency of HPV 16 in HIV-infected women was 39.8%.
(16) In India, in HIV-infected women, HPV 16 was found in 
58.5%, in Colombia in 46.3%, in Spain in 28% of cases.(20-22)

We compared the detection frequency of HPV 16 in 
women with HIV (our own data) and without HIV (literature 
data) living in Irkutsk (Eastern Siberia region). The frequency 
of HPV 16 type in Irkutsk was 33%.(17) The incidence of HPV 
16 in the group of HIV-infected women in our study was 
51.6%, which was 1.5 times higher (z=1.976; P=0.048).

Fig. 1. The frequency of 12 types of HPV in the group of 
women with HIV infection, %.
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A comparative analysis of the detection frequency of 
HPV types 33, 35 and 18 in groups of women with and without 
HIV living in Irkutsk showed some differences. The detection 
frequency of HPV 33 and HPV 35 in the group of HIV-infected 
women, according to the results of our study, was 48.4 and 
38.7%, respectively. According to other authors, the frequency 
of detection of HPV 33 and HPV 35 among women aimed at 
HPV testing was 16.8 and 5.1%, respectively.(17) Statistically 
significant differences were obtained by comparing the 
frequency of HPV 33 and HPV 35 between these groups 
of women [(z=4.281; P<0.001) and (z=7.249; P<0.001), 
respectively]. The frequency of detection of HPV 18 in women 
with HIV, according to the results of our study, was 22.6%, and 
the frequency of detection of HPV 18 among women aimed at 
HPV testing was 6.3%.(17) Statistically significant differences 
were obtained by comparing the frequency of HPV18 between 
these groups of women (z=3.171; P=0,002). 

Our study showed that after HPV 16, HPV33 and HPV 
35 ranked the second and third, respectively, among 12 types of 
high-risk HPV. HPV 58 was the fourth, and both HPV 18 and 
52 were the fifth. In other countries, according to the literature 
data, different types of HPV were in the second and third places 
after HPV 16 among HIV-infected women. So, in India, HPV 
31 and HPV 56 were detected in 22.6% and 13.2% of HIV-
positive women, respectively.(20) In Colombia, HPV 31 and 
HPV 18 were found in 32.9% and 30.6%, respectively.(21) In 
the Bahamas, HPV 18 was the first and it was found in 34.9%, 
HPV 58 and HPV 16 took the second and third places and were 
found in 30.2% and 27.9%, respectively.(23) In some countries, 
the frequency of HPV detection among HIV-infected women 
is slightly lower. Thus, in Korea, HPV 16 was detected in 
10%,(24) and in Brazil only in 8% of HIV-positive women.(13)

Conclusion
The frequency of HPV detection was significantly higher 

in the group of HIV-infected women planning pregnancy than 
among women aimed at HPV testing and living in the same 
city (χ²=12.59; df=1; P=0,001). HIV-positive women had 
HPV combined with several types; on average, they were 
infected with three different types of HPV. More than half of 
the women with HIV were infected with HPV 16, which has 
the greatest carcinogenic risk. HPV 33 and HPV 35 ranked 
second and third in the frequency of HPV detection, which 
were found in 48.4% and 38.7% of HIV-infected women, 
respectively. The frequency of detection of HPV 18 in our 
study was 22.6%. LSIL and HSIL were statistically significant 
more in HIV-infected women with HPV than in HIV-infected 
women without HPV (P=0.019).

HIV-infected women planning pregnancy and living 
in Irkutsk form a group at high-risk of HPV infection. It is 
necessary to monitor these patients for timely detection of 
HPV and for cervical screening.
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