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ABSTRACT

BACKGROUND: Bacterial vaginosis represents the most prevalent non-inflammatory syndrome affecting the lower genital
tract in women. It is associated with significant complications in obstetric and gynecological practice. At present, the only
recommended treatment regimens for bacterial vaginosis include antibiotics (metronidazole and clindamycin), which have
been observed to have only short-term effects. Recurrence of bacterial vaginosis occurs in 50-80% of cases within a year
of completing treatment. This may be attributed to the distinctive characteristics of the vaginal microbiome and the fact that
following antibiotic treatment, beneficial strains of Lactobacillus spp., such as L. crispatus, are unable to recolonize the vagina.
In the absence of an efficacious and long-term treatment, clinicians and scientists are investigating alternative approaches
to the management and prevention of this syndrome. This has led to a rapid evolution in the understanding of the etiology of
bacterial vaginosis and of the best patient care. Current research in this field is focused on the use of antiseptics, probiotics,
prebiotics, transplantation of the vaginal microbiome, pH modulation and biofilm disruption as potential treatments for bacterial
vaginosis.

AIM: The objective is to identify the species of vaginal Lactobacillus and the genotypes of Gardnerella vaginalis in women
before treatment of bacterial vaginosis and after administration of a one-step antibacterial regimen in comparison to a two-
step therapy with suppositories containing at least 107 live Lactobacillus acidophilus or a lactic acid-glycogen complex.
MATERIAL AND METHODS: A prospective, comparative, randomized study was conducted in 90 women aged 18 to 45 years
old diagnosed with bacterial vaginosis based on the molecular genetic characteristics of the vaginal microbiota. The patients
were randomized to one of three groups, with 30 subjects in each. Group 1 received only antibiotic therapy, Group 2 received
antibiotic therapy concomitantly with a suppository containing =107 live Lactobacillus acidophilus, and Group 3 received
antibiotic therapy concomitantly with lactic acid and glycogen. Clinical and laboratory efficacy of the treatment was assessed
at the end of Week 4.

RESULTS: The results showed that four weeks after treatment, all study groups experienced favorable changes in the
symptoms and signs, normalization of vaginal pH, and improvements in molecular genetic testing. These effects were more
pronounced in Group 2 patients.

CONCLUSION: The combination of antibiotic therapy with lactic acid and glycogen demonstrated high clinical efficacy and good
tolerability. However, further studies are needed to assess the long-term results of this treatment approach.
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TepaneBTUYECKMe CTpaTerMu nNpu pasfiIM4HbIX
¢eHOTUNMYECKUX BapuaHTax baKTepuanbHoOro
BarMHo3a

t0.3. lobpoxoToBa, B.[. KasaHuesa, J1.A. 03onuns, T.H. CaBuyeHKo

Poccuitckuit HaumoHanbHbINA ucciefoBaTeNbCKuii MeanuUMHCKuA yHuepeuteT UM. H.W. Muporosa, Mockea, Poccus

AHHOTALMA

06ocHoBaHue. baKTepuanbHbIi BarHO3 ABNAETCA CaMbIM PacnpoCTPaHEHHBIM HEBOCNANMUTENbHBIM CUHAPOMOM HUMHETD OT-
[.eNna penpoLyKTUBHOMO TPaKTa Y XEHLUMH U CBA3aH C CEPbE3HLIMU OCNTOXHEHWUAMM B aKyLLEPCKOW 1 TMHEKOIOMMYECKON NpaK-
TUKe. B HacTosiLee BpeMs eAMHCTBEHHbIE CXeMbI Jle4eHnst baKTepuanbHOro BarmHo3a BKIIIOYAKOT aHTUOMOTUKM (MeTpoHUaa-
301 M K/IMHAMULIMH), KOTOPbIe Yalle BCero 06ecneymBatoT JINLWb KpaTKocpoyHblii addekT. B 50-80% cnyyaes Habnopaetcs
peuuavs baKTepuanbHOro BarvHo3a B TEYEHME FOAa NOC/E 3aBepLLEHNS NeYeHns. 3T0 MOXKET DbbiTb CBA3AHO € 0COBEHHOCTBIO
MWKpoOMOMa BRaranuiLa, a TakKe C TeM, 4TO NMOCNe JieYeHus aHTMBMOTUKaMKM nonesHble Wwrammel Lactobacillus spp., Takve
Kak L. Crispatus, He KONOHM3MPYIOT Baranuile NOBTOPHO. B oTcyTcTBUE 3 eKTUBHOTO M AONTOCPOYHOIO JIeYEHUS Bpaym
W YYEHbIE MU3YYaloT pasfiMyHbIe MOAXOAbI K JIEYEHMI0 U NPOdUNAKTMKE CUHAPOMA, YTO NPUBOAMT K ObICTPOM 3BOSIOLMM B3rNS-
AO0B Ha naroreHe3 bakTepuanbHOro BarmMHo3a M BedeHWe maumeHToK. CoBpeMeHHble 06/1acTh UCCeoBaHUiA Mo JieyeHuio
baKTepManbHOro BarMHO3a BKIIIOYAKT aHTUCENTUKM, MPO- U MPeBUOTUKM, TpaHCMNIaHTaLMI0 BarMHabHOr0 MUKpobroma, Mo-
pynsaumio pH u paspylienne 6UonNNEHOK.

Llens. MNpoBectn BUOoBYto naeHTUdUKaumMio BRaranuwHelx Lactobacillus spp. v reHotunos Gardnerella vaginalis y seHLWWH
[0 neyeHus 6aKTepuasbHOro BarMHO3a W Mocne Tepanuu ¢ NMpUMEHEHUEM OJHO3TaNHOW aHTMBAKTepUanbHON CXEMbI eye-
HUS B CPaBHEHWUM C ABYX3TaNHOW Tepanuei ¢ MOMOLLbI0 CYNno3uTopues, coaepalumx He MeHee 107 xmebix Lactobacillus
acidophilus, wnm KoMneKca MONOYHON KUCNOTbI C FIMKOTEHOM.

Marepuan u Metopbl. [lpoBefeHO MPOCNEKTUBHOE CPaBHUTENBHOE PaHAOMM3MPOBAHHOE WCCNEAO0BaHWE C y4acTUEM
90 eHwmH 18—45 neT ¢ bakTepuanbHbIM BarMHO30M, YCTaHOB/IEHHBIM Ha OCHOBaHWUM MOJIEKYNSPHO-TEHETUYECKUX XapaKTe-
PUCTUK BarMHanbHOW MUKPOBKOTLI. [aLMeHTOK paHAOMM3MPOBanK Ha Tpu rpynnbl No 30 YenoBeK B KaX4oM: y4acTHULbI 1-1
rpynnbl NPUMEHSANM TOBKO aHTMOMOTMKOTEpanuio, 2-i rpynmnbl — aHTMBMOTUK W KOMMMIEKC CYNMO3UTOPUEB, COLEPMKALLMX
He MeHee 107 uBbix Lactobacillus acidophilus, 3-i rpynnbl — aHTUBMOTUK M MOJIOYHYIO KMCTIOTY C FAMKOreHoM. KnnHuKo-
nabopatopHyto 3ddeKTMBHOCTb NPOBEEHHOO NIeYeHUs OLIEHWBANM Yepes 4 Hefemnu.

Pesynbratbl. Bo Bcex Tpéx rpynnax uepes 4 Hefenu Mocife JieYeHUs 0TMeYeHa MONOKMTENbHAsA OWHAaMWKa NpU OLEHKe
K/IMHWYECKOW KapTUHbI, @ TaKKe Npu u3MepeHuu pH BnaranuwiHoro cofepuMoro U nNpu MoneKynspHo-reHeTUYeCKOM Mc-
CnefoBaHUM, 0aHaKo bonee BbipaXKeHHbIN IPHEKT 0TMEYEH Y NALMEHTOK 2-1 rpynnbl.

3aknioueHue. BoisBieHa BbICOKas KNMHMYeCKas 3QGEKTUBHOCTL M XOpoLLas NEPEHOCMMOCTb aHTUOMOTUKOTEPANUX B KOM-
MNIEKCEe C MOIOYHOM KUCNIOTOM C IIMKOTEHOM, OAHAaKO0 TPebyloTca AanbHelnx MCCNeA0BaHMSA C OLEHKON JONMOCPOYHBIX pe-
3y/bTaToB.

KnioueBble cnoBa: 6akTepuanbHblid BarmHo3; NpobuoTuK; NpebuoTuk; KNMHAAMULMH; METPOHUAA30JT; MOJIOYHAsA KUCAOTa.
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BACKGROUND

Bacterial vaginosis (BV) is the most prevalent disease,
affecting 23%—-29% of women of reproductive age [1]. The
traditional definition is dysbiosis, i.e., a disruption of the
normal balance of the vaginal microbiota, with a massive
increase of facultative and obligate anaerobic bacteria
(mainly Gardnerella spp.) and a loss of lactobacilli. This
definition accurately describes the change in the microbiota;
however, it does not explain the underlying pathophysiology,
leaving unanswered the question of how to treat BV, including
refractory and recurrent BV.

Unfortunately, in addition to local dysbiosis of the vaginal
microflora, BV is associated with various medical conditions.
For example, BV patients are at a 1.53-fold higher risk for
pelvic inflammatory disease (PID) and a 3.32-fold higher risk
for infertility. In pregnancy, BV increases the risk for preterm
birth by a factor of 2.16 and for late miscarriage by a factor
of 6.32 as a result of ascending infection [2—4]. Furthermore,
BV promotes co-infection with sexually transmitted infections
(STls) such as Chlamydia trachomatis, Mycoplasma genitalium,
Neisseria gonorrhoeae, Trichomonas vaginalis, human
papillomavirus, and human immunodeficiency virus [5].

Until recently, Gardnerella vaginalis (G. vaginalis) was
thought to be the only species in the Gardnerella genus.
However, genetic differences within the genus have now
been identified, resulting in 13 species of Gardnerella spp,
including G. vaginalis, G. piotii, G. leopoldii, and G. swidsinskii,
along with nine additional unnamed species [6]. According
to recent research, several species of Gardnerella spp. co-
occur in BV biofilm [7].

In approximately half of the cases, patients do not report
symptoms despite changes in the vaginal microbiota that
are characteristic of BV. The disease is characterized by
symptoms such as increased homogeneous vaginal discharge
that produces an unpleasant fishy odor, as well as vulvar
irritation, dyspareunia, and dysuria. Signs of inflammation
(redness, swelling, and pain) are usually absent [4].

In the past 20 years, polymerase chain reaction (PCR)
tests and sequencing techniques, as well as fluorescence
in situ hybridization (FISH), have been evaluated for the
diagnosis of BV. In contrast to the reference methods,
these techniques are able to map changes to the vaginal
microbiota both quantitatively and on the taxonomic level [8].
In Russia, the most informative diagnostic modality in the
outpatient practice of an obstetrician-gynecologist is PCR
with hybridization and fluorescence detection, which allows
for estimation of the ratio of the total number of bacteria
and lactobacilli, as well as opportunistic microorganisms
associated with BV (Gardnerella vaginalis, Atopobium
vaginae) in the vaginal biotope [9].

Anaerobic microorganisms play a crucial role in the
development of BV. Consequently, clinical protocols
recommend 5-nitroimidazole or lincosamide agents such
as metronidazole or clindamycin as first-line therapy [10,
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11]. Treatment-refractory or recurrent BV involving at
least three episodes per year causes impaired quality of
life in >65% of affected individuals [12]. The high rate of
treatment failure is attributable to several factors. First, the
therapeutic effect of antibiotics on polymicrobial biofilms
dominated by certain Gardnerella species is insufficient.
Second, these biofilms are resistant to metronidazole.
Third, the biofilms are unable to recolonize the vagina
with lactobacilli, which results in re-infection from sexual
partners [13]. Consequently, alternative therapeutic agents
effective against biofilm (antiseptics, natural antimicrobials,
plant extracts, lactic acid-glycogen complex, suppositories
containing live Lactobacillus acidophilus) are being
evaluated as monotherapy or as an adjunct to antibiotic
therapy for BV [4, 14-16].

Given the incidence of BV, the variety of its complications
in gynecological and obstetrical practice, and the high rate
of treatment failure, there is an urgent need to develop new
laboratory and therapeutic approaches, as well as methods
of reliable prevention of the disease.

The aim of the study was to identify species of vaginal
Lactobacillus spp. and Gardnerella vaginalis genotypes in
women prior to treatment of BV and following therapy with
a one-step antibacterial regimen versus a two-step therapy
with suppositories containing at least 107 live Lactobacillus
acidophilus or a lactic acid-glycogen complex.

MATERIALS AND METHODS

The following inclusion criteria were used to define the
study groups: female patients aged 18 to 45 years, including
those diagnosed with BV according to clinical criteria
(presence of vaginal discharge, elevated pH of vaginal
contents above 4.5) and positive aminotest confirmed by PCR.

After signing a voluntary informed consent to participate
in the study, women were divided into three groups based on
subsequent treatment. Group 1 patients received antibiotic
therapy alone (n = 30), Group 2 patients were recommended
antibiotic therapy and suppositories containing at least 107
live Lactobacillus acidophilus (n = 30), and Group 3 patients
received antibiotic therapy in combination with lactic acid and
glycogen (n = 30).

Exclusion criteria: inability or unwillingness to participate
in the study or fulfill the requirements of the study; age
below 18 and above 45 years; premature ovarian failure,
early or surgical menopause; acute pelvic inflammatory
disease; pregnancy or lactation, taking antibacterial agents
in the previous three weeks; concomitant STls (chlamydia,
gonococcal infection, trichomoniasis, or infection caused by
M. genitalium) and/or other infection requiring additional
antibacterial and/or antimycotic therapy; indication of
intolerance to the lactic acid-glycogen complex in the
history; severe liver function disorders with signs of hepatic
insufficiency; diabetes mellitus and severe somatic diseases
that may affect the study and interpretation of its results;




ORIGINAL STUDY ARTICLES

mental disorders that do not allow interpretation of the study
results; and malignant neoplasms of any localization.

At the stage of inclusion in the study, the patients
underwent a gynecological examination. The pH of vaginal
contents was measured using indicator strips (Kolpo-test pH,
Russia). A vaginal fluid sample was collected from the upper
third of the lateral vaginal vault for a comprehensive test. This
test is a multiplex PCR system that is comparable in diagnostic
performance to international criteria for the detection of BV.

In the subsequent visit four weeks after treatment,
the patients’ complaints were re-evaluated. In addition, a
gynecological examination was performed together with
pH measurement of vaginal contents; vaginal fluid from the
upper third of the lateral vaginal vault was collected for PCR
testing.

Treatment efficacy was evaluated according to the
following criteria: the absence of homogeneous whitish-
gray vaginal discharge with malodor, pH of the vaginal fluid
less than 4.5, and a decrease in the titer of opportunistic
microorganisms and normocenosis according to the results
of a PCR test.

The statistical processing of the data was performed
using Statistica 8.0 software for mathematical and statistical
analysis. The nature of the distribution was assessed
using the Kolmogorov—Smirnov and Shapiro-Wilk criteria.
Spearman’s rank correlation analysis was used to assess
the strength and direction of correlation between ordinal and
nominative data (significance level was considered reliable
atp <0.09).

RESULTS

Initially, all patients presented with complaints of white
(77.7%) and gray (22.2%) vaginal discharge in scarce (12%),
moderate (58%), and abundant (30%) amounts, accompanied
by itching (27%), burning (14%), dysuria (6%), dyspareunia
(12%), and malodor (60%).

The mean age of the women studied was 32.1 + 3.6 years.

There were no statistically significant differences between
the groups in the frequency of somatic and gynecological
disorders.

The most frequently used method of contraception among
the patients was interrupted sexual intercourse (48%), while
37% and 15% of the patients employed barrier and hormonal
methods (mainly combined oral contraceptives), respectively.

Upon examination, white discharge was observed in 55%
of patients, gray discharge in 45%, and malodor in 40%, with
no evidence of hyperemia or swelling of the vaginal mucosa.

The average pH of vaginal discharge was 6, ranging from
5.510 6.5.

At the second stage, patients were divided into three
groups of 30 individuals based on their treatment regimens.
A specialized laboratory test was then conducted to ascertain
the species diversity of G. vaginalis and Lactobacillus spp.
within the vaginal biotope. The nucleic acid amplification
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method was employed to identify the four most prevalent
species of vaginal lactobacilli (L. crispatus, L. iners, L. jensenii,
and L. gasseri) and five species of G. vaginalis (G. vaginalis
genotype 1, G. vaginalis genotype 2, G. swidsinskii,
G. leopoldii, and G. vaginalis genotype 3), and the totality of
indicators was subsequently evaluated after treatment.

The presence of G. vaginalis DNA was identified in the
vaginal biotope of all subjects via PCR-based diagnostics. No
statistically significant differences were observed between
groups in the number of detections, suggesting that the
study groups were comparable in this regard. A thorough
examination of species diversity revealed that in Group 1
patients G. vaginalis type 2 (24.32%) and G. vaginalis type
3 (8.1%) were identified less frequently, while a significantly
elevated level of G. leopoldii was detected in Group 2 patients
(66.6%).

The most prevalent species among Lactobacillus spp. in
patients from all groups was Lactobacillus iners, accounting
for 60% of cases (see Figure 1). Conversely, Lactobacillus
crispatus and Lactobacillus jensenii were identified with a
lower frequency in Group 3 patients, at 30.76% and 28.3%,
respectively.

In the four weeks following treatment, as indicated by
the control examination, patients across all groups exhibited
predominantly moderate mucous discharge without malodor.

The pH value of vaginal discharge 28 days after treatment
ranged from 4.5 in Groups 1 and 3 to 4.0 in Group 2, with an
average of 4.25.

No adverse reactions, such as itching and burning in the
vagina, were detected in any patient during treatment or by
the time of the repeat examination.

A PCR test was conducted to evaluate the species
diversity of G. vaginalis and Lactobacillus spp. within the
vaginal biotope following treatment.

The complete disappearance of Gardnerella was not
observed; however, a numerical decrease in G. vaginalis
type 1 and G. vaginalis type 2 with an increase in G. leopoldii
and G. vaginalis type 3 in all groups was observed.
A decrease in the prevalence of Lactobacillus iners was
observed in 59.45% and 53.00% of patients in Groups 1 and 3,
respectively. Conversely, Group 2 exhibited an increase
in the number of Lactobacillus iners among 62.96% of
patients. Many researchers associate an increased number of
Lactobacillus iners with recurrent BV. A decline in the number
of Lactobacillus jenseni was observed (48.64%, 11.53%, and
37.14% in Group 1, 2, and 3, respectively). However, this
decline was more statistically significant in Group 2 (p <0.05).
When evaluating Lactobacillus gasseri, a decrease was
observed in Group 1 (up to 13.51%) and Group 2 (up to 22.22%),
with a slight increase in Group 3 (26.92%). An increase in
the number of Lactobacillus crispatus was observed in all
groups (up to 56.75%, 85.18%, and 46.15%, respectively),
but the increase was more statistically significant in Group 2
(p <0.05). According to many researchers, an increased value
of Lactobacillus crispatus is associated with a "healthy”
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Fig. 1. PCR data of patients with bacterial vaginosis before treatment.
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Fig. 2. PCR data of patients with bacterial vaginosis after treatment.

vaginal microbiome. The results obtained one month after
treatment are presented in Figure 2.

The laboratory results indicated that all treatment groups
exhibited clinical efficacy following antibiotic monotherapy
(particularly clindamycin) and two-component therapy
(an antibiotic complex with lactic acid and glycogen, or
suppositories containing at least 107 live Lactobacillus
acidophilus). However, Group 2 demonstrated a more
substantial reduction in the species of G. vaginalis and
L. iners, accompanied by an increase in L. crispatus. The
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validity of the second stage of BV therapy, as well as the
selection of pharmaceutical agents, remains a subject of
debate. The controversy surrounding the efficacy of live
Lactobacillus acidophilus in recovering healthy vaginal
microbiota, as opposed to the complex of lactic acid and
glycogen to create an acidic environment conducive to the
proliferation of lactobacilli, remains unresolved.

The findings suggest genetic diversity of microorganisms
in the vaginal biotope; however, it is unknown whether these
results are associated with the use of pre- and probiotics.

17816/30g630065
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Further follow-up is necessary to assess long-term outcomes
and develop recommendations for the treatment of BV.

CONCLUSION

A comparative analysis was conducted to assess the
efficacy and safety of suppositories containing Lactobacillus
spp. and a lactic acid-glycogen complex following antibiotic
therapy, with the aim of preventing the recurrence of BV.
The analysis took into account the species identification
of Lactobacillus spp. and Gardnerella vaginalis genotypes
isolated from the vaginal samples of the study participants.
Further research is necessary to evaluate the long-term
outcomes of BV treatment.
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