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Ponb uepsuMKkoBarMHanbHOU MUKpOOUOTDI

B BO3HUKHOBEHUM MJIOCKOKNETOYHbIX
MHTpasnNuTeNIMaNbHbIX MOpPaXKeHMH BbICOKOM CTeneHu
3/10Ka4eCTBEHHOCTU
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AHHOTALMA

06ocHoeaHue. HecMOTps Ha JOCTYNHOCTb BU3YanbHOIO MCCEAOBAHMA LUEMKM MaTKM, LEPBUKaNbHbIA CKPUHUHT B Poccum
B JO/IKHO CTENEHW He BHEAPEH, NO3TOMY 3ab01eBaEMOCTb PaKOM LUEIKM MaTKM 0CTaeTcs Ha CTabunbHO BbICOKOM YPOBHE.
B nocnepHue rogel ocobas posb cpeaym (aKTopoB pUCKa BO3HUKHOBEHMS J0BPOKaYECTBEHHbIX W 3/10Ka4eCTBEHHBIX 3aboneBa-
HWI LIENKN MaTKU OTBEJEHa COCTOSHMIO LIePBUKOBArMHanbHOW MUKPOBUOTHI.

Llen uccnedoganus — cpaBHUTb LiePBMKOBArMHanbHylo MUKPOOUOTY Y NaLMEHTOK C MIOCKOKIIETOYHBIMW UHTPa3nuTeNUab-
HbIMU MOPaXXeHWAMU BbICOKOI CTeneHm 3noKkadectBeHHocTH (high grade squamous intraepithelial lesions, HSIL) u 6e3 npea-
PaKOoBbIX MopaxeHui Wweiku Matku (negative for intraepithelial lesion or malignancy, NILM).

Mamepuanel u Memodel. C noMoLLblo MeToAa Macc-CreKTPOMETPUM BbINOSHEHA MAEHTUGDMKALMA BbIAENEHHbIX MUKpOOpra-
HWU3MOB U3 LiepBUKOBaruHanbHoM MUKpobuoThl y 40 naumeHToK. U3 HUX y 20 3eHLWWH BbiSIBNIEHa AMCM/a3Ns ek MaTKu
TAXenoi ctenenn 1y 20 NpaKTUYECKU 3O0POBbIX EHLLWH OTCYTCTBOBANM Kakue-nMbo NopaXeHUs LUeHKU MaTKu.
Pesynemamel. Y NauMeHTOK C MIOCKOKNETOYHBIMUA MHTPAsNUTENMANbHBIMU MOPaXEHWUSMU BLICOKOW CTEMEHM 3J10Ka4ecT-
BEHHOCTU M3 LIepPBUKOBArMHanbHOr0 MMKpobuoMa J0CTOBEpHO Yalle BbisBns/m baktepum popa Corynebacterium spp.
u Streptococcus spp., YeM Y KeHLIMH 6e3 NpeApaKoBbIX NOPaXEHU.

3aknioyerue. TlonyyeHHble pesynbTaTbl MO3BONAKT Npejnonarate, Y4To Hanuume bakTtepuin popa Corynebacterium spp.
u Streptococcus Spp. B LiepBUKOBarMHanbHOW MUKPOOMOTE COMPSMEHO C HaNMYMEM LIePBUKANBbHBIX MHTPA3NUTENMaNbHbIX
M3MEHEHWIA TAXKENOI CTEeNeHN 3/10Ka4eCTBEHHOCTH.

KnioyeBble cnoBa: aucnnasus Leku MaTKK; LiepBUKOBarMHabHasa MUKpobuoTa; HSIL; pak weiku MaTky.
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ABSTRACT

BACKGROUND: Despite the availability of visual examination of the cervix, cervical screening in Russia has not been wide-
spread enough, and therefore the incidence of cervical cancer remains consistently high. In recent years, the vaginal microbiota
is given special attention as a risk factor for the development of precancerous diseases of the cervix.

AIM: The aim of this study was to compare the cervicovaginal microbiota in patients with high-grade squamous intraepithelial
lesions (HSIL) or negative for intraepithelial lesions or malignancy (NILM).

MATERIALS AND METHODS: Microorganisms isolated from the cervicovaginal microbiota were identified in 40 patients using
the mass spectrometry method. 20 women had severe cervical dysplasia, and the other 20 were healthy women without pre-
cancerous cervical lesions.

RESULTS: Corynebacterium spp. and Streptococcus spp. were found more often in the cervicovaginal microbiome in patients
with high-grade squamous intraepithelial lesions than in women negative for intraepithelial lesions or malignancy.
CONCLUSIONS: The data obtained suggest that the presence of Corynebacterium spp. and Streptococcus spp. in the cervico-
vaginal microbiota is associated with the presence of severe cervical intraepithelial changes.

Keywords: cervical dysplasia; cervicovaginal microbiota; HSIL; cervical cancer.
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BACKGROUND

According to the World Health Organization, cervical
cancer (CC) is the fourth most prevalent cancer among
oncological pathologies and constitutes a significant threat
to women'’s reproductive health and life [1, 2]. In 2021, CC was
identified in 126.7 observations per 100 thousand population
in Russia [3]. The early diagnosis of cervical precancerous
lesions is crucial, as it significantly reduces CC incidence [4].

The human papillomavirus (HPV) is the most significant
etiologic factor of cervical intraepithelial neoplasia (CIN)
and CC [5-7]. In approximately 80%—90% of cases, the pap-
illomavirus infection is spontaneously eliminated. However,
in 10%-20% of cases, HPV persists and increases CIN and
CC risk [8]. Several contributing factors to the persistence of
HPV have been identified, including smoking, HIV infection,
autoimmune diseases, age, and cervicovaginal microbiota
disruption [9]. Consequently, microbial imbalance affects
female reproductive health, susceptibility to infections, and
the course of various infections, including sexually transmit-
ted infections, such as HPV [10]. There is increasing evidence
on the effect of chronic cervicitis on the course and progres-
sion of CIN.

Advances in medical microbiology in the previous years
have enabled the assessment of the vaginal microbiota.
In 2011, a new classification of vaginal community types was
proposed and was supplemented in 2020 [11]. Several studies
of the vaginal microbiome are based on this classification,
and CIN severity is correlated with an increase in the number
of vaginal community types [12]. The vagina is typically popu-
lated by bacteria of the genus Lactobacillus, which produce
an acidic reaction in vaginal fluid. This fluid contains various
biologically active substances that protect against infection
and overgrowth of pathogens. Numerous studies have dem-
onstrated a correlation between reduced Lactobacillus levels
and high bacterial diversity and the presence of HPV, CIN,
and CC [10, 13].

This study aimed to compare the cervicovaginal micro-
biota in patients with high-grade squamous intraepithelial
lesions (HSIL) to that in patients without cervical precan-
cerous lesions (negative for intraepithelial lesion or malig-
nancy, NILM).

MATERIALS AND METHODS

A prospective study was conducted at the Department
of Obstetrics and Gynecology of Samara State Medical
University from November 2021 to April 2022. Forty women of
reproductive age (18—45 years) were enrolled and divided into
two groups. The study group included 20 patients with HSIL,
with a mean age of 36 +5.7 years, and the control group
consisted of 20 women with NILM and abnormal colposcopic
findings, with a mean age of 35 + 6.7 years.

Tom 73, N 3, 2024
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The inclusion criteria were HSIL diagnosed by cytologic
examination, presence of high-risk HPV, and signed informed
consent to participate in the study.

Conversely, the exclusion criteria included pregnancy,
HIV infection, hepatitis B or C, autoimmune disease, use of
antibiotics within 15 days prior to specimen collection, sexual
intercourse, or menstruation within 48 h prior to specimen
collection.

The participants underwent sterile swab collection
of native material from the cervical canal for culture on
nutrient medium and subsequent culture studies. Extended
colposcopy and targeted cervical biopsy were performed
under visualization using a portable digital colposcope
(patent pending, 2023127147). The biopsy specimens were
placed in Ames liquid transport medium and transported
to the laboratory for 2 h under isothermal conditions for
microbiological examination. Then, electro-radio-surgical
high-frequency cervical conization or pinpoint targeted biopsy
and cervical scraping were conducted. The obtained material
was sent for histological examination.

In the laboratory, the material was sown on an expanded
set of dense nutrient media, including 5% blood agar; anaero-
bic agar; agars for the isolation of Veillonella, clostridia, bi-
fidobacteria, and lactobacilli (all agars produced by HiMedia,
India); and universal chromogenic medium (Bio-Rad, USA).
The cultures were incubated for 5 days under aerobic and
anaerobic conditions. Thereafter, all isolated microorganisms
were identified by time-of-flight mass spectrometry with
matrix-assisted laser desorption/ionization (Microflex LT,
Bruker).

The species and quantitative composition of microbiota
in cervical smears and cervical biopsy and association with
cervical intraepithelial changes were evaluated.

Statistical analysis was conducted using the StatTech 3.1.8
software. Correlations were evaluated using Pearson’s
X’ criterion, Fisher's exact test, Mann—Whitney U-criterion,
and Student’s t-criterion. P <0.05 indicated significant
differences.

RESULTS

A microbiological evaluation revealed that Strepto-
coccus spp. were 3.7 times more prevalent in women
with severe cervical intraepithelial dysplasia than in those
without precancerous cervical lesions. The odds differences
were significant (95% confidence interval (Cl): 1.420-9.470;
p =0.027; Fig. 1). The number of streptococci in patients
with CIN in the culture and biopsy were similar (95% CI:
0.288-3.476). These results indirectly indicate the role of
streptococci in dysplastic processes in the cervix.

The predominant species within the Streptococcus genus
was Streptococcus anginosus, which constituted most of
the streptococcal species within the main group. They are
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B Streptococcus spp. detected
Streptococcus spp. BbiSiB/EH

Streptococcus spp. not detected
Streptococcus spp. He BbisiIBNEH

Fig. 1. Presence of Streptococcus spp. depending on the presence
and absence of cervical dysplasia in culture from the cervical canal
and biopsy

Puc. 1. Hannune Streptococcus spp. B 3aBUCUMOCTM OT Hanuums
W OTCYTCTBUSA AMCMNA3UM LUEMKW MaTKY B NMOCEBE U3 LIePBUKANbHOMO
KaHana u buonTarte

part of the oropharyngeal microflora along with Streptococcus
oralis, Streptococcus mitis, and Streptococcus sanguinis and
are associated with oral cavity diseases (Table 1). The role
of these microorganisms in the development of genital
pathology remains poorly understood. The prevalence of
unprotected oral—genital contact may be a contributing factor
to the occurrence of these bacteria in the vaginal microflora.
The results and literature data indicate that the presence of
Streptococcus spp. is associated with the presence of severe
cervical intraepithelial lesions.

Furthermore, significant differences were observed in
Corynebacterium spp. between the groups. In patients with
HSIL, Corynebacterium spp. were isolated at a frequency

B Corynebacterium spp. detected
Corynebacterium spp. BbisBNeH

Corynebacterium spp. not detected
Corynebacterium spp. He BbisIBNEH

Fig. 2. Presence of Corynebacterium spp. depending on the pres-
ence and absence of cervical dysplasia in culture from the cervical
canal and hiopsy

Puc. 2. Hannuve Corynebacterium spp. B 3aBUCHMOCTY OT Hafinuusl
W OTCYTCTBUA AMCMNA3MM LUEMKW MaTK B MOCEBE U3 LIePBUKAIbHOIO
KaHana v buonTare

that was 2.8 times higher than that in the comparison group
(95% CI: 1.137-7.152; p = 0.002; Fig. 2).

These bacteria can adhere to vaginal and cervical epithe-
lial cells, bind to intercellular matrix proteins, and stimulate
cytokine production. This allows these bacteria to compete
with other microorganisms for adhesion sites and exist in
the vaginal microflora in normal and dysbiosis [14]. Data in-
dicate that Corynebacterium spp. retains its ability to invade,
as 5.6 times more bacteria of this genus were isolated from
the cervical biopsy than from the culture. The differences
in odds were significant (95% Cl: 1.420-21.860; p = 0.025).
Table 2 presents the species composition of Corynebacte-
rium spp.

Table 1. Species composition of Streptococcus spp. in the study groups

Ta6nuua 1. Buposoit coctas Streptococcus spp. B rpynnax

Cervical biopsy

Cervical canal

Streptococcus spp. species
Comparison group, n

Study group, n

Comparison group, n Study group, n

S. vestibularis

S. oralis 1
S.anginosus 2
S. mitis -

S. sanguinis

S. pseudopneumonia
S. galloliticus
S.agalactiae

S. parasanguinis

S. salivarius

S. pneumonia

—_ = o w

_ e, m =

1

1
1
b4 8
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Table 2. Species composition of Corynebacterium spp. in the study groups

Tabnuua 2. Bunosoit coctas Corynebacterium spp. B rpynnax

Cervical biopsy

Corynebacterium spp. (number of patients)

Cervical canal
(number of patients)

species
Comparison group, n Study group, n Comparison group, n Study group, n
C. aurumucosum 4 5 5 6
C. amylocatum 3 5 4 2
C. tuberculostearicum 3 3 1 2
C. simulans 1 2 - -
C. pyruviciproducens 1 - - -
C. mucifaciens - 1 - -
C. coyleae 1 1 - 1
C. riegelii 1 - - -
C. accolens - 1 - -
C. sundsvallense - 1 - -
C. minutissimum - 2 - -

A statistical analysis (using the Mann—-Whitney U-crite-
rion) was conducted to compare the patients based on their
age of sexual debut. The mean age of sexual debut was
16 (15-18) years in the study group and 18 (17-18) years in
the comparison group (p = 0.010).

The body mass index of the women was greater in
the study group [26 +5 (95% CI: 24-29) vs. 23 + 3 (95% CI:
21-25) kg/m? in the comparison group; p = 0.030], with an
average that was higher than normal.

In the present study, no significant differences were found
in smoking rates between the two groups (p = 0.054).

DISCUSSION

The results indicate significant differences in cervicovagi-
nal microbiome, age of sexual debut, and body mass index
between the groups.

In a study by Chen et al. on patients with HSIL, the Strep-
tococcaceae and Prevotellaceae families of bacteria were
found to be the most prevalent, and the severity of CIN cor-
related with the number of different types of vaginal commu-
nities [13]. Kang et al. revealed the role of Streptococcus in
the occurrence of CIN and CC and indicated that the activation
of multiple pro-inflammatory cytokines, including interleu-
kin-17, produced in response to streptococcal colonization,
affects vaginal and cervical epithelial cells. Moreover, Soares
et al. demonstrated that streptococci possess metallopepti-
dases capable of cleaving extracellular matrix proteins, in-
cluding fibronectin, laminin, type IV collagen, fibrinogen, and
albumin. This process facilitates their penetration into tissues
and contributes to bacterial dissemination [15, 16].

The role of corynebacteria in the vaginal microbiome
remains unclear. In a study by Manzanares-Leal et al.,
Corynebacterium spp. and Staphylococcus spp. were found

to be the predominant bacteria in women with CC [17].
In contrast, Gladysheva et al. observed a beneficial effect
of Corynebacterium amycolatum on the microflora [18]. This
underscores the need for further investigation in this field.

The results obtained are comparable with those of
other studies in that early initiation of sexual activity is
a risk factor for CIN. A meta-analysis of 10 studies involving
6,492 individuals revealed that the earlier women initiated
sexual activity, the greater the risk of developing CC [20].

Notably, obesity represents a risk factor for cancer of
various localizations. Furthermore, excess body weight
has been demonstrated to influence CC progression [22].
Nevertheless, in a case-control study involving 188 women,
Ssedyabane et al. found no significant differences in
the occurrence of severe dysplasia depending on obesity [23].

A substantial corpus of literature exists on the increased
cancer risk associated with smoking. A meta-analysis
of 45 studies conducted by Nagelhout et al. showed that
smoking plays a role in the development of precancerous
lesions and CC [24].

The data on the influence of age on cervical dysplasia
onset and progression is inconclusive. Thus, in a study
by Zhdan et al. including 120 women (group 1, 40 women
with CC; group 2, 80 women without CC), the age of
40 years or above was found to increase the risk of CC
by a factor of 14 [25]. Furthermore, in a study involving
314,587 patients, Xiao et al. found no correlation between
age and CIN occurrence [26].

CONCLUSIONS

Therefore, the state of the cervicovaginal microflora,
age of sexual debut, and body mass index may influence
the occurrence of cervical intraepithelial dysplasia of severe

00I: https://dal.org/10.17816/ JOWD6Z4931

57



58

ORIGINAL RESEARCH

malignancy. The study group exhibited a higher prevalence
of Streptococcus spp. and Corynebacterium spp. in their
cervicovaginal microflora, which supports the hypothesis
that these species play a role in the development of CIN.
No correlation was observed between the other detected
microorganisms and cervical intraepithelial changes.
The microbiota showed qualitative and quantitative
differences between cervical biopsy and cervical smear
samples. The occurrence of HSIL was influenced by earlier
age of sexual debut and being overweight, whereas smoking
induced no effect. The findings underscore the need for
further research in this field.
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