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Abstract
The purpose of our study was to determine the frequency of detection of opportunistic sexually transmitted infections 

(Chlamydia trachomatis, Trichomonas vaginalis, Ureaplasma spp, Human papillomavirus) in HIV-infected women planning 
pregnancy. 

Methods and Results: We examined 31 HIV-positive Caucasian women. They sought pregnancy planning advice at the 
Scientific Center for Family Health and Human Reproduction Problems in Irkutsk during 2014-2015. The average age of the 
women was 30.9±4.5 years (20-39 years). A clinical diagnosis of HIV was made at Irkutsk Regional AIDS Center. All HIV-
infected women were tested for the presence of DNA of pathogens of bacterial and viral sexually transmitted infections in the 
epithelium of the cervical canal. Chlamydia trachomatis was detected in 1(3.2%) participant, Trichomonas vaginalis in 1(3.2%), 
Ureaplasma spp. in 14(45.2%), and HPV in 22(71%). Co-infection of HPV and Ureaplasma spp. was observed in 35.5% of HIV-
positive women.

Conclusion: the prevention and detection of sexually transmitted infections in HIV-infected individuals remain a public 
health priority and an integral component of HIV primary care.(International Journal of Biomedicine. 2021;11(4):505-510.)
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Introduction
Human immunodeficiency virus (HIV) is a critical 

public health problem.(1,2) By July 2020 at the global level, 
there were 38 million people infected with HIV; of these, 
more than 19 million were women.(3) Russia has the highest 

HIV incidence rate in Europe with more than 1.2 million 
HIV-infected people.(4) Among the regions of the Russian 
Federation, the Irkutsk Region (Eastern Siberia) has an 
unfavorable epidemiological situation for HIV; there were 
29,200 people living with HIV by July 2021.(5) About 1204 
new cases of HIV infection were detected in the 6 months of 
2021. Of these, 98.3% were persons of reproductive age; the 
share of women among them was 44.3%.(5)

The use of combination antiretroviral therapy 
(cART) in HIV-infected patients led to an increase in 
their life expectancy, and as a result, an increased risk of 
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developing concomitant diseases.(6) HIV infection progresses 
slowly, and its distinctive feature is the suppression of the 
immune system functions, which contributes to the risk of 
opportunistic infections (OpIs). Among them, a special place 
is occupied by STIs caused by bacteria and viruses since they 
have the most aggravating effect on reproductive health.(7,8) 

In addition, patients with HIV co-infection have more severe 
oxidative stress than HIV-monoinfected patients, which can 
also contribute to the development of reproductive system 
disorders.(2,9,10)

Sexually transmitted diseases (STDs) lead to the 
formation of undesirable pathological conditions in young 
women of reproductive age.(11,12) Most women know about 
STDs and AIDS and how to prevent them; however, just 
40% use condoms.(13) Curable STIs, including Chlamydia 
trachomatis, Neisseria gonorrhoeae, and Trichomonas 
vaginalis, are associated with adverse pregnancy outcomes.
(14) Therefore, it is important to conduct screening for specific 
STDs during pregnancy and among women planning 
pregnancy.(15,16) 

The purpose of our study was to determine the 
frequency of detection of opportunistic STIs (Chlamydia 
trachomatis, Trichomonas vaginalis, Ureaplasma spp, 
Human papillomavirus) in HIV-infected women planning 
pregnancy. 

Materials and Methods
We examined 31 HIV-positive Caucasian women. They 

sought pregnancy planning advice at the Scientific Center 
for Family Health and Human Reproduction Problems in 
Irkutsk during 2014-2015. The average age of the women 
was 30.9±4.5 years (20-39 years). We found that 22(71%) 
and 9(29%) women had secondary special education and 
secondary education, respectively; 7(22%) women were 
married, 13(42%) had an unregistered marriage, 2(6%) 
were single, 9(30%) were divorced; 22(71%) women had 
regular sex and 9(29%) women had irregular sex (less than 
4 times per month); 19(61%) women used condoms, 9(29%) 
had interrupted sexual intercourse, 3(10%) did not use any 
contraception, and 20(64%) women had a permanent sexual 
partner - male with HIV infection.

A clinical diagnosis of HIV was made at Irkutsk Regional 
AIDS Center. HIV stage 4-A was found in 13(42%) women, 
HIV stage 4-B - in 18(58%) women. The average duration of 
HIV infection was 8±2.5 years; 15(48%) patients received 
HAART. HIV was mainly transmitted sexually in 80% and 
through the parenteral route of transmission in 20% of cases.

All HIV-infected women were tested for the presence 
of DNA of pathogens of bacterial and viral STDs in the 
epithelium of the cervical canal: Chlamydia trachomatis, 
Trichomonas vaginalis, Ureaplasma species, HPV. We used 
the PCR method to detect the DNA of bacteria and viruses. We 
used reagents manufactured by the Central Research Institute 
of Epidemiology (“AmpliSens Chlamydia trachomatis-
FL,” “AmpliSens Trichomonas vaginalis-FL,” “AmpliSens 
Ureaplasma spp.-FL,” “AmpliSens HPV HCR screen-Eph,” 
AmpliSens HPV HCR genotype-EPh”) and followed the 

manufacturer’s instructions. Biological material was sampled 
with cervix brushes that were placed in vials with a transport 
medium (isotonic aqueous saline buffer solution with 
preservative). DNA was isolated from the obtained samples 
by sets of “DNA–Sorb–AM” reagents. 

The PCR was done on a thermocycler “Tertsik” (Russia). 
The 4-channel rotor fluorimeter “ALA-1/4” (BioSan, Latvia) 
was used to detect end-point fluorescence after PCR runs 
with work reagents (“AmpliSens Chlamydia trachomatis-
FL,” “AmpliSens Trichomonas vaginalis-FL,” “AmpliSens 
Ureaplasma spp.-FL”). A 3% agarose gel electrophoresis with 
ethidium bromide was used to detect DNA fragments after 
PCR runs with reagents (“AmpliSens HPV HCR screen-Eph,” 
“AmpliSens HPV HCR genotype-Eph”).

Statistical analysis was performed using the statistical 
software STATISTICA (v10.0, StatSoft, USA). 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.

The study was carried out in compliance with Ethical 
Principles for Medical Research Involving Human Subjects, 
Adopted by the 18th WMA General Assembly, Helsinki, 
Finland, June 1964, and amended by the 64th WMA General 
Assembly, Fortaleza, Brazil, October 2013. The study was 
approved by the Ethics Committee of the Scientific Center for 
Family Health and Human Reproduction Problems. Written 
informed consent was obtained from each patient.

Results and Discussion
In our study, Chlamydia trachomatis was detected 

in 1(3.2%) participant, Trichomonas vaginalis in 1(3.2%), 
Ureaplasma spp. in 14(45.2%), and HPV in 22(71%). Only 
6(19.4%) HIV-infected women did not have opportunistic 
STIs. HPV and Ureaplasma spp. were observed most often, 
so we assessed infection with Ureaplasma spp.  in two groups 
of patients with HIV infection. In Group 1 (22 women with 
HPV), Ureaplasma spp. was detected in 50% of cases, and in 
Group 2 (9 women without HPV) only in 33.3% of cases, but 
the differences were not statistically significant. 

Earlier, we published that in a group of HIV-infected 
women, HPV type 16 was found in 16(51.6%) and ranked 
the first among 12 types of HPV.(17) Only 2(12.5%) patients 
had HPV 16 mono-infection, and 14(87.5%) had HPV type 
16 combined with other types of HPV. Most HPV-positive 
women were infected with several (on average three) types 
of HPV. Also, we compared abnormal colposcopy results 
in two groups of HIV patients. ASCUS was detected in all 
patients of Group 1 (100%) and in 6(66.7%) patients of Group 
2. In Group 1, 2(9.1%) women were diagnosed with LSIL, 
10(45.5%) with HSIL.

Currently, OpIs are a serious medical and social problem 
due to their widespread and adverse impact on the level of 
general and reproductive health of the population.(12) In people 
without abnormalities of the immune system, such infections 
usually do not lead to the disease, but against the background 
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of a reduced immune status, OpIs manifest, especially, in HIV-
infected people.(18,19) OpIs are peculiar markers of immunological 
problems and develop as a result of the progressive course of 
HIV infection.(17,19,20) 

A study conducted in Ethiopia showed that the overall 
prevalence of OpIs among the HIV-infected people was 33.6%, 
the majority being females - 206(53.6%).(21)  Opportunistic 
diseases can be caused by various bacteria, viruses, and fungi, 
but among all their diversity, the leading role, according to 
the degree of influence on reproductive health, is assigned to 
STIs. In 2015, about 1.1 billion people had STIs other than 
HIV/AIDS.(22) About 500 million people have been infected 
with Treponema pallidum, N. gonorrhoeae, Chlamydia 
trachomatis or Trichomonas vaginalis; at least an additional 
530 million people have genital herpes, and 290 million 
women have HPV.(22) STIs other than HIV resulted in 108,000 
deaths in 2015.(23)

Some STIs in women often cause the serious condition 
of PID,(24) which can lead to infertility, chronic pain or 
death.(25,26) In addition to the fact that PID itself is a serious 
disease, STIs can also increase the risk of both acquiring 
and transmitting HIV by 10 times. A systematic review 
of the prevalence of STIs among persons living with HIV 
demonstrated a mean point prevalence of STI co-infection of 
16.3% (SD=16.4, median=12.4%).(27) In a study conducted 
in Tanzania among pregnant women, it was shown that the 
prevalence of STIs was greater in HIV-positive than in HIV-
negative women.(28) 

There are more than 20 types of pathogens that can be 
transmitted sexually.  

Chlamydia is one of the most common STIs, caused by 
the bacterium Chlamydia trachomatis. In women, symptoms 
may include abnormal vaginal discharge, burning during 
urination, and bleeding in between periods, although most 
women do not experience any symptoms.(29) Chlamydia can 
cause PID. In turn, PID can cause serious problems during 
pregnancy and even has the potential to cause infertility. In a 
study by Waung et al., the prevalence of chlamydia in HIV-
infected patients was 5%,(30) which was comparable with our 
data - 3.2%. Chlamydia screening should be performed on 
all women and men upon entry into care for HIV and then 
annually if sexually active.(31) 

Trichomoniasis is a protozoal infection caused by 
Trichomonas vaginalis that infects the genital tract of both 
men and women. Women may present with vaginal discharge 
and men may present with urethritis, but both may also be 
asymptomatic. Trichomonas vaginalis affects 3.1% of women 
of reproductive age.(31) However, among HIV-infected people, 
trichomoniasis is observed more often. Recent surveillance 
data obtained in a study by Meites et al. showed that the 
prevalence of Trichomonas vaginalis in HIV-infected women 
was 29.3%.(32) In a study by Kalichman et al.,(27) the prevalence 
of Trichomoniasis in HIV-infected patients was 18.8%. A study 
conducted in pregnant women showed that trichomoniasis 
was present in 18.6% of HIV-positive and 10.2% of HIV-
negative women.(33) In our study, trichomoniasis was detected 
in 3.2% of HIV-infected women, which was less than in other 
studies. It should be noted that trichomoniasis is associated 

with adverse birth outcomes, such as premature delivery or 
rupture of the membranes and low birth weight; therefore, it is 
important to conduct a study for trichomoniasis for all women 
planning pregnancy.(33) 

Ureaplasma infection is an infectious disease caused 
by a membrane parasite that occupies an intermediate 
position between unicellular microorganisms and viruses. 
Ureaplasma spp. has 14 known serotypes and is divided 
into two biovars - Ureaplasma parvum and Ureaplasma 
urealyticum.(34) Ureaplasma spp belongs to opportunistic 
microflora, that is, a small amount of Ureaplasma spp. can 
inhabit the urogenital tract of healthy people without causing 
any pathological processes. However, in cases of favorable 
conditions for itself, Ureaplasma multiplies and becomes 
the cause of the development of inflammation. Ureaplasma 
infection in women most often affects the vagina, uterus, 
fallopian tubes, and ovaries. Besides genital tract infections 
and infertility, Ureaplasma infection is also associated with 
adverse pregnancy outcomes and diseases in the newborn.(25) 

In our study, Ureaplasma spp. was found in 45.2% of 
HIV-infected women; co-infection of HPV and Ureaplasma 
spp. was observed in 35.5% of cases. This is consistent with 
the results of other studies. In a study in Ghana, 36.5% of HIV-
infected women were infected by Ureaplasma urealyticum, 
and 30.21% were co-infected with HPV.(35) In other studies 
conducted among HIV-positive women, Ureaplasma 
urealyticum was detected in 16.3% persons from West 
Africa,(36) 29.4% from Israel,(37) 41% from Italy,(38) and 51.4% 
from Tanzania.(39) However, among HIV-positive women from 
Brazil, Ureaplasma urealyticum was identified in only 2.1% 
of cases.(40) Thus, all HIV-infected pregnant women should be 
screened to decrease the transmission of these pathogens and 
to protect their own health.(41)

HPV infection is one of the most widespread STIs.(42) 

On average, the frequency of HPV in the world is 10%. The 
highest frequency level of HPV is observed in Africa – 22.1%, 
and Central America and Mexico – 20.4%. In North America, 
Europe, and Asia the frequency of HPV is 11.3%, 8.1%, 
and 8.0%, respectively.(43) Infection with HPV among HIV-
positive women is 2 times higher than in women without HIV 
infection.(44) In our study, HPV infection was detected in 71% 
of HIV-positive women. Our data is comparable with other 
authors from Russia. So, in St. Petersburg, HPV was detected 
in 80.5% of HIV-infected women.(45) Other authors confirm 
data on the higher frequency of HPV infection in groups of 
HIV-infected women. Thus, in a study by Shipulina et al.,(46) 

HPV was detected in 38.7% of HIV-infected women and in 
only 14.8% of women without HIV. In a study performed 
by Marochko et al.,(47) HPV was detected in 58.2% of HIV-
infected women, and in 23% of women without HIV. 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. 
At the same time, HPV infection in HIV-infected women has 
increased pathogenicity and significantly increases the risk 
of cervical lesions and cancer.(48) Therefore, all HIV-infected 
women should be screened for cervical cancer beginning within 
1 year of HIV diagnosis and continue throughout life.(31)
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In conclusion, it should be noted that the prevention 
of STIs is an important part of the care of an HIV-infected 
person.(31) As the overall health of persons living with HIV 
has improved in the last two decades, sexual health, including 
prevention and detection of STIs, has become an important 
component of HIV primary care.(49) Most women with HIV 
are of reproductive age.(50) Previously, it was believed that 
HIV-infected women should avoid pregnancy and be given 
the highest priority for family planning services.(51) However, 
modern antiretroviral drugs against HIV infections, by 
suppressing the amount of virus in the body, can provide 
a fulfilling life. Strategies for reducing STI risk include 
vaccination, mutual monogamy, reducing the number of 
sexual partners, and abstinence. Comprehensive sex education 
may also be useful. In this way, the prevention and detection 
of STIs in HIV-infected individuals remain a public health 
priority and an integral component of HIV primary care.

Conclusion
The principal findings of this study are that HIV-infected 

women of reproductive age have a high frequency of detection 
of such opportunistic STIs as high-risk HPV and Ureaplasma 
spp., which are detected in 71% and 45.2% of women, 
respectively. Co-infection of HPV and Ureaplasma spp. is 
observed in 35.5% of HIV-positive women. Since HPV and 
Ureaplasma spp. are highly pathogenic, our results reiterate 
the need for routine screening in HIV-infected patients for 
these infections.

This work was performed with the use of equipment of 
the collective research center “Centre for the development of 
progressive personalized health technologies” SC FHHRP, 
Irkutsk
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