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Abstract

nystatin complex.

Background: We evaluate the composition of vaginal lactobacilli in women with bacterial vaginosis (BV) before and after treatment with a nifuratel-

Methods: This multicenter prospective observational study included 40 women with abnormal vaginal discharge and a confirmed diagnosis of BV based

up on Amsel criteria who received treatment with vaginal capsules containing 500 mg Nifuratel and 200,000 IU nystatin. Quantitative assessment, with typing
of Lactobacillus species using real-time PCR and vaginal pH were evaluated before and after treatment. The control group consisted of 25 women without
vaginal discharge.

Results: All women had a lactobacillus index (LI) which indicated the proportion of lactobacilli in the total bacterial mass, ranging from 0.01% to 100%,
and had a significant diversity in lactobacillus species in both groups. The controls predominantly showed L. crispatus (56.0%), most samples contained two or
three species of Lactobacillus and 80% of them had a high LI (>70%). Women with BV demonstrated dominance by L. iners (62.5%) and 32.5% of samples
had a low LI (<30%). After the treatment, no women complained of vaginal discharge, and the LI gradually increased. Within 4-6 weeks, detection rates of L.
iners, L. crispatus, L. jensenii and L. gasseri reached characteristics comparable to the control group. The vaginal pH was not an indicator of the cure of BV but

correlated with the changes of composition of Lactobacilli.

vaginal species of lactobacillus.

INTRODUCTION

Lactobacillus spp. are the predominant bacteria in
the vaginal microbiota of most premenopausal women
[1]. Lactobacilli produce lactic acid, provide numerical
dominance, prevent pathogen adherence, regulate pH,
modulate local immunity and release bacteriocins, which
protect the vaginal environment and prevent infectious
diseases. Loss of lactic acid-producing lactobacilli causes
proliferation of facultative and strict anaerobes and leads
to vaginal dysbiosis [2-6]. Bacterial Vaginosis (BV) is the
commonest cause of vaginal dysbiosis, vaginal discharge
and vaginal infectious morbidity in high income countries.

Conclusions: The nifuratel-nystatin complex demonstrated high efficacy in the treatment of BV and has contributed to the restoration of the eubiotic

BV has also been associated with adverse pregnancy
outcomes, acquisition of human immunodeficiency virus
and other sexually transmitted infections [7-10]. BV can
be diagnosed at the point of care clinically [11], and using
the Amsel criteria [12].

Inmostwomen with vaginal eubiosis, one of four species
of the genus lactobacillus is numerically dominant in the
vagina: L. crispatus, L. gasseri, L. iners, or L. jensenii [13,14],
which corresponds to ravels community state types (CSTs)
[, I, IIT and V [13]. However, not all Lactobacillus species
provide vaginal eubiosis. Historically, dominance by L.
crispatus, L. jensenii and L. gasseri has been associated
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with vaginal eubiosis, while an abundance of L. iners with a
high diversity of other potentially pathogenic organisms is
associated with vaginal dysbiosis and BV [6-17].

BV can be treated with antibiotics [18], and treatment
target outcomes include the alleviation of symptoms.
The available treatments are effective in the short-term
with BV cure rates, of ~80% but recurrence is common
in ~50% of women 6-months after treatment [19]. Some
antimicrobial drugs may be toxic to lactobacilli and can
inhibit their growth, worsening the imbalance in the
vaginal microbiota and disrupting restoration of vaginal
eubiosis [20-22].

Recently, vaginal capsules containing 500 mg nifuratel
and 200,000 IU nystatin with a wide spectrum of activity
against micro-organisms responsible for vulvovaginal
infections, have been used beneficially to treat women
with vaginal discharge, including BV [23-25]. An in vitro
study demonstrated high antimicrobial activity of nifuratel
against BV-associated pathogens without affecting
lactobacilli [26]. The aim of our study was to investigate
the prevalence of four dominant species of vaginal
lactobacillus (L. crispatus, L. gasseri, L. iners, and L. jensenii)
among women with BV before and after treatment with
the nifuratel-nystatin complex.

MATERIALS AND METHODS
Study Design

This multicenter prospective observational controlled
pilot study was conducted at four public clinics in Moscow
between march 15, 2023, and september 28, 2024, in
accordance with the World Medical Association Helsinki
Declaration and approved by the Ethic Committee
of Private Educational Institution of Supplementary
Education “Inozemtsev Academy of Medical Education”
(protocol Ne 1-2024, 12.07.2024). The study included
premenopausal, non-pregnant, non-lactating women.
Women with sexually transmitted infections (STIs),
abnormal papanicaloa smear test, menopause-related
urogenital disorders, severe somatic/gynecological
diseases or factors that might prevent study participation
were excluded. In addition, the use of systemic or topical
antimicrobial drugs, glucocorticoids, or probiotics within
the month before enrollment were excluded.

The BV group comprised 40 women aged 18-45 years
with symptoms of an abnormal vaginal discharge and
an established diagnosis of BV using Amsel criteria. This
requires the presence of at least 3 out of 4 criteria: a thin
homogenous adherent vaginal discharge, a vaginal pH
>4.5, a positive amine test and the presence of clue cells on

wet mount microscopy. The control group consisted of 25
women who did not have abnormal vaginal discharge and
had a negative Amsel test.

Study protocol

After signing an informed, voluntary consent for study
participation, all women were interviewed with respect to
their medical history and underwent a standard physical
examination including a pelvic examination with speculum
for sample collection. Swabs of vaginal fluid were collected
for pH evaluation and PCR analysis using polyurethane
foam swabs. Women in the BV group were given vaginal
capsules containing 500 mg nifuratel and 200,000 IU
nystatin (Makmiror® Complex Polichem S.r.l, Italy), to
be inserted nightly for 8 days. The control group received
no treatment. The study protocol included four in-person
visits for the BV group, comprising visit 1 (Screening),
visit 2 (days 1-3 post-treatment), visit 3 (days 7-14 post-
treatment), and visit 4 (weeks 4-6 post-treatment). The
control group had only one visit which was the screening
visit 1. Swabs of vaginal secretions were taken from the
posterior fornix at visits 1, 2, 3, and 4. The pH of the vaginal
secretions was measured using Colpo-Test narrow range
pH indicator Strips (Biosensor AN LLC, Russia), by visually
comparing the colors of the test strip with those of the
reference color scale.

DNA extraction and quantitative real-time PCR
analysis of the Lactobacillus

DNA extraction and PCR analysis of the vaginal swabs
were performed at Nanodiagnostics LLC laboratory
(Moscow). Vaginal swabs were collected in “Direct
PCR” transport medium for scientific application
(Nanodiagnostics LLC), ensuring DNA preservation for at
least 30 days at +4°c. DNA extraction from clinical material
followed this protocol: an equal volume of “Direct PCR”
lysis buffer for scientific application (Nanodiagnostics
LLC), was added to the biomaterial volume in the transport
medium. One unit of proteinase K was added to the
mixture, vortexed, and incubated at 55°c for 15 minutes,
then at 95°c for another 15 minutes. After incubation, the
mixture was vortexed, centrifuged for 2 minutes at 12,500
rpm, and 5pl aliquots were used in PCR reactions.

Total bacterial mass (TBM) and the total load of
lactobacilli (Lactobacillus spp.) were determined by
multiplex quantitative real-time PCR using the “Lactoindex
V rplK” kit (Nanodiagnostics, Russia). The kit includes
primers targeting a conserved region of the 16S rRNA
gene for TBM assessment and specific primers and a probe
for detection of the rplK gene of vaginal lactobacilli, as
previously described [27].
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The relative abundance of lactobacilli was expressed as
the lactobacillus index (LI), calculated as the ratio of the
lactobacilli quantity to the TBM using the formula:

LI (%) =100 x 2*(k - 6Cq)
Where:
e 0Cq = Cqg_lacto - Cq_total (provided that 6Cq > k)

e Cq_lacto is the quantification cycle for lactobacilli
(rplK gene)

e C(Cq_total is the quantification cycle for TBM (16s
rRNA gene)

¢ K= 2.51is an empirical correction factor accounting
for the difference in copy numbers of the rplK
and 16s rRNA genes and the differences in their
amplification efficiency.

Species-specific identification of lactobacilli (L.
crispatus, L. iners, L. jensenii, L. gasseri) was performed
by real-time PCR using the “Lactospectrum 4_rplK” kit
(Nanodiagnostics, Russia), based on the principles outlined
in [28].

PCR was performed in 30 pl volumes using a Biorad CFX
96 amplifier. Amplification program: 95°C for 5 minutes,
then 40 cycles of 15 seconds at 95°C, 25 seconds at 60°C,
10 seconds at 72°C.

Assessment of efficacy of BV treatment

Women with BV were considered cured if they had no
abnormal vaginal discharge atvisits 2 and 3. The recurrence
rate of BV was assessed at visit 4 by the presence of an
abnormal vaginal discharge and vaginal pH >4.5. Safety
parameters were evaluated in all women who received at
least one drug dose.

Statistical analysis

Statistical analysis used parametric and non-parametric
methods with Microsoft excel 2016 and Statistica 13.3.
Data distribution was assessed using the Shapiro-Wilk
test and normal probability plots. Levene’s test evaluated
variance homogeneity. Student’s t-test was used for normal
distributions, the Wilcoxon test was used for non-normal
distributions. Statistical significance was set at p<0.05.
Quantitative indicators between groups were compared
using student’s t-test for normal distributions or the
Mann Whitney test otherwise. Results are presented as
mean * standard deviation (SD) for normal distributions
or median and interquartile range Me (Q4; Q3) for other
distributions.

RESULTS

A total of 65 patients were enrolled in the study. The 40
women in the BV group had an abnormal vaginal discharge
and an established diagnosis of BV and the 25 women in
the control group were free of any abnormal vaginal
discharge and had a negative Amsel test. The demographic
characteristics of women are shown in Table 1. There were
no significant differences in age, BMI, marital status, parity
and smoking habits between the groups.

TREATMENT EFFICACY

Follow-up examinations at visits 2 and 3 in the BV
group showed no evidence of abnormal vaginal discharge.
No BV recurrence was detected at 4-6 weeks (visit 4).

Safety Assessment

The treatment was well tolerated by the women in
the study group. No adverse events occurred during the
treatment or the follow-up period. Specifically, no adverse
events were recorded in the BV group treated with
Makmiror® Complex vaginal capsules.

Vaginal pH

Normal vaginal pH was considered to be 3.8-4.5.
However, in our study, some women in the control group
had pH levels of 5-5.5, highlighting the low sensitivity/
specificity of pH alone for vaginal microbiome assessment.
Conversely, all women in the BV group had pH >4.5 (Table
2). In the BV group, at visits 2 and 3, despite the absence
of vaginal discharge, a normal pH was detected in only
20% of women and only decreased significantly by visit 4,
at which stage, the level was comparable with the control

group.

Table 1: Demographic characteristics of patients

Demographic characteristics =~ BV group (n=40) Control group (n=25)
Age (mean; SD) 29.7 (8.24) 30.2 (6.38)
BMI (mean; SD) 25.7 (2.15) 24.4 (3.58)

Marital status, n (%)

Never married 9(22.5) 4 (16.0)
Married 29 (72.5) 19 (76.0)
Divorced 2 (5.0) 2 (8.0)

Parity, n (%)
0 7 (17.5) 4 (16.0)
1 17 (42.5) 10 (40.0)
2 8(20.0) 6(24.0)
3 8(20.0) 5(20.0)
Smoking, n (%) 9(22.5) 7 (25.0)

P >0.05

Mann-Whitney U test was used for comparison of categorical variables and of BV

and control groups

BMI - Body mass index
BV = Bacterial vaginosis
SD= Standard Deviation

JSM Sexual Med 10(1): 1173 (2026)
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Table 2: Vaginal pH level before and after BV treatment
. BV group
Vaginal . . . . Control
pH Visit 1 Visit 2 Visit 3 Visit 4 group(n=25)
(n=40) (n=21) (n=19) (n=40)

Min; Max 4,7, 6,5 4,5;6 4: 6 4;5 4;5,5
Mean (SD)| 5,19 (0,42) | 4,98 (0,52) @ 4,89(0,55)  4,61(0,28) 4,41(0,39)
pl >0,05 >0,05 0,038 0,006

p2 <0,001 0,0241 0,046 >0,05

p1l - compared to Visit 1
p2 - compared to control group
BV= Bacterial vaginosis

Detection rates of Lactobacillus species before and
after BV treatment

The Lactobacillus characteristics at each visit in the BV
and control group, including stratification by LI are shown
in Table 3. Of the 40 women in the BV group at baseline,
15 of attended visit 2, 19 at visit 3, and 36 at visit 4. A
total of 135 vaginal samples were analyzed (110 in the BV
group and 25 in the control group). All four Lactobacillus
species were identified in both groups. In 61.5% of these
samples one of these species was detected, in 33.3% two
and in 5.2% three (Table 4, Figure 1). At the baseline
visit in the BV group, L. iners dominated (detected in
62.5% of samples), followed by L. crispatus (47.5%), L.
jensenii (20%), and L. gasseri (12.5%) (Figure 2). In the
control group, L. crispatus (56.0%) was more common
than L. iners (40.0%). The detection rate of L. jensenii was
similar to that of the BV group, while the detection rate of
L. Gasseri was significantly higher (p<0.05). Most of the
samples from women in the BV group (62.5%) contained
only one species of Lactobacillus, while the control group
samples contained 2 or 3 species (56.0%). Immediately
post-BV treatment (visit 2) 86.7% of samples contained
only one Lactobacillus species. L. iners still dominated
with a 2-fold reduction of L. crispatus (p<0.05) and a slight
increase in L. jensenii detection. At subsequent visits 3 and
4, a significant reduction in L. iners detection (p<0.05)
occurred contemporaneously with L. crispatus recovery
and increased L. gasseri detection (p<0.05). The ratio of
L. iners detection compared to other species (L. crispatus,
L. jensenii and L. gasseri) began to decrease from 3:1 at
visit 2 to 1.87:1 at visit 3 and reached a comparable level
to the control group (1.1:1 and 1:1 respectively) at visit 4.
Overall, at visit 4, 4-6 weeks post-therapy, the prevalence
of Lactobacillus species in samples became almost identical
to that of women in the control group.

The LI, which indicates the proportion of lactobacilli in
the TBM, ranged widely from 0.01% to 100%. While a LI of
100% did not mean absence of other bacteria, it indicated
that their quantity compared to lactobacilli did not exceed
1%. Most samples (72.6%) revealed a high LI (>70%),

Table 3: Lactobacillus characteristics in BV and control group, including
stratification by LI (n (%))

BV group
Lactobacillus
: Visit 1 Visit 2 Visit3 | Visit4 Control group
species
(n=40) (n=15) (n=19) (n=36) (n=25)
LI <30% 13 (32.5)  3(20.0) | 5(26.3) | 3(8.3)" 5(20.0)
1 species: 10 (25.0) 3(20.0) 4(21.1) 3(8.3)! 4 (16.0)
L. iners 9 (22.5) 2(13.3) 2 (10.5) 1(2.8)" -
L. crispatus 1(2.5) - 2 (10.5) 1(2.8) 2(8.0)
L. jensenii - 1(6.7) - - -
L. gasseri - 1(2.8) 2 (8.0)
2 species: 3(7.5) 1(5.3) - 1(4.0)
L. iners 2(5.0) 1(5.3) 1(4.0)
L. crispatus 2 (5.0 - -
L. jensenii 1(2.5) 1(5.3) -
L. gasseri 1(2.5) - 1(4.0)
3 species:
L. iners
L. crispatus
L. jensenii
L. gasseri
LI30-70% 3(7.5) 2(13.3) | 2(10.5) 1(2.8)
1 species: 3(7.5) 2(13.3) -
L. iners 2 (5.0) -
1(2.
L. crispatus 1(2.5) 1(6.7) 1 EZ g%
L. jensenii - 1(6.7) ’
L. gasseri - -
2 species: 2 (10.5)
L. iners 2 (10.5)
L. crispatus 1(5.3)
L. jensenii 1(5.3)
L. gasseri -
3 species:
L. iners
L. crispatus
L. jensenii
L. gasseri
LI>70% 24 (60.0) 10 (66.7) 12 (63.2) (8229)1 20 (80.0)
1 species: 12 (30.0) | 8(53.3) 9(47.4) | 17 (47.2) 7 (28.0)
L. iners 3(7.5) | 6(40.0)' | 2(105) | 4(11.1) 2 (8.0)2
L. crispatus 7(17.5) 1(6.7) 3(15.8) 5(13.9) 4 (16.0)
L. jensenii 1(2.5) 1(6.7) 1(5.3) - -
L. gasseri 1(2.5) - 3(15.8) | 8(22.2)! 1(4.0)*
2 species: 9 (22.5) 1(6.7) 2(10.5) | 14(38.9) 12 (48.0)2
L. iners 6 (15.0) - 2(10.5) 7(19.4) 6 (24.0)
L. crispatus 7 (17.5) 1(6.7) - 7 (19.4) 7 (28.0)
L. jensenii 3(7.5) 1(6.7) 1(5.3) 8(22.2) 6 (24.0)
L. gasseri 2(5.0) - 1(5.3) 6 (16.7) 5(20.0)
3 species: 3(7.5) 1(6.7) 1(5.3) 1(2.8) 1(4.0)
L. iners 3(7.5) 1(6.7) 1(5.3) 1(2.8) 1(4.0)
L. crispatus 2 (5.0) - - - 1(4.0)
L. jensenii 3(7.5) 1(6.7) 1(5.3) 1(2.8) -
L. gasseri 1(2.5) 1(6.7) 1(5.3) 1(2.8) 1(4.0)

'p<0,05 compared to Visit 1
2p<0,05 compared to Visit 2
“p<0,05 compared to Visit 4
ip<0,05 compared to L. iners
LI=Lactobacillus index
BV=Bacterial vaginosis

5.9%, a moderately reduced LI (30-70%) and 21.5% a low
LI (<30%). Samples with high and moderately reduced LI
contained predominantly L. iners and L. crispatus (47.2 and
46.2% respectively) (Table 5). L. jenseniiand L. gasseri were
detected less commonly (28.3 and 30.2% respectively)
(p<0.05). In samples with low LI (<30%), detection rates of
L. iners significantly exceed those of other species (p<0.05)
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Table 4: Detection rates of Lactobacillus species in samples with 1, 2 and 3 species
before and after BV treatment.

Table 5: Detection rates of Lactobacillus species in samples with LI below and above
30%

BV group
, . . . . . . . Control group
Lactobacillus  Visit 1 Visit 2 Visit 3 Visit 4 n=25
species (n=40) (n=15) (n=19) (n=36)
n % n % n | % n % n %
1 species: 25 162,5% 13 86,7 13 684 21 583% 11 44,02
L. iners 14 350 8 533 4 21,1| 6 16,6% 2 8,02
L. crispatus 9 1225 2 1331 5 263 6 166 6 24,0
L. jensenii 1 | 25€| 3 /200 1 53 - - - -
L. gasseri 1 |25 - - 3 158 9 250' 3 12,0
2 species: 12 13002 1 |67 5 263 14 389' 13 52,02
L. iners 8 200 - - 5 263 7 194 7 28,0
L. crispatus 9 225/ 1 671 53 7 194 7 28,0
L. jensenii 4 10,0 1 6,7 | 3 158 8 222 6 24,0
L. gasseri 3 7,5 - - 1 53 6 166 6 24,0
3 species: 3 7,5 1 6,7 1 53 1 2,8 1 4,0
L. iners 3 7,5 1 67 1 53 1 2,8 1 4,0
L. crispatus 2 5,0 - - - - - - 1 4,0
L. jensenii 3 7,5 1 67 1 53 1 2,8 - -
L. gasseri 1 2,5 1 67 1 53 1 2,8 1 4,0
1p<0,05 compared to Visit 1
2p<0,05 compared to Visit 2
ip<0,05 p<0,001 compared to L. iners
°p<0,05 compared to L. crispatus
BV=Bacterial vaginosis
100
90
80
70
60
50
40
30
2 I I
10
o [ ] |
BVgroup V\swt 1 BV group V|5|t 2 BV group V|5|t3 BV group Visit4  Control group
(n=40 (n=1 (n= (n=36) (n=25)

m1spedes m2speces B3 spedes

Figure 1 Lactobacillus species number in samples before and after BV treatment (%).
2p<0,05 compared to Visit 2
BV = Bacterial vaginosis
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BV group Visit4 (n=36)

526
333 36
263263
of
I 67

BV group Visit2 (n=15) BV group Visit3 (n=19)

625
475
40
30
20"
20
125

10 I

0
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Figure 2 Detection rates of Lactobacillus species before and after BV treatment (%)
1p<0,05 compared to Visit 1

2p<0,05 compared to Visit 2
p<0,001 compared to L.iners

p<0,05 compared to L. crispatus
BV=Bacterial vaginosis

Lactobacillus species LI <30% (n=29) LI 230% (n=106) p
L. iners, n (%) 18 (62.1) 50 (47.2) 0.148
L. crispatus, n (%) 8 (27.6)' 49 (46.2) 0.055
L. jensenii, n (%) 3(10.4)1 30 (28.3) 0.014
L. gasseri, n (%) 5(17.2)¢ 32 (30.2) 0.120

p<0,05 compared to L. iners
iip<0,001 compared to L. iners
p<0,05 compared to L. crispatus
Ll=Lactobacillus Index

(Figure 3). A high LI was detected in 80% of samples from
the control group and 60% in the pre-treatment BV group
(Figure 4). Both groups also had samples with a LI of
<30% (20% in the control group, 32.5% in the BV group).
Immediately after BV treatment, the proportion of samples
with a low LI (<30%) decreased and at 4-6 weeks post-
treatment, 88.9% of the samples demonstrated a relative
abundance of lactobacilli >70% (p<0.05).

DISCUSSION

To our knowledge, our pilot study is the first to
demonstrated changes in the prevalence of four dominant
species of vaginal lactobacillus (L. crispatus, L. gasseri, L.
iners, and L. jensenii) among women receiving treatment
for BV using nifuratel-nystatin vaginal capsules. In
addition, the cure and recurrence rates of BV, and pH
correlation with lactobacillus were evaluated over 4-6
weeks post-therapy. BV cure (absence of vaginal discharge)
and no disease recurrence were observed in all women.
The treatments were well tolerated by women and no
adverse events occurred during the treatment or follow-
up period. This finding corroborates other studies on the
efficacy and safety of the nystatin-nifuratel combination
in the treatment of BV [23-25], and provides us with a
great opportunity to assess changes in the prevalence of
lactobacillus species in the vagina after treatment among
all women enrolled in the study.

In women with BV the vaginal pH always exceeded
4.5, and in 12.0% of women in the control group it was
also increased. The absence of vaginal discharge after BV
treatment was not always accompanied by a return of the
vaginal pH to <4.5. pH reduction to levels comparable to
those of the control group occurred only at 4-6 weeks post-
treatment and correlated with changes in li.

Quantitative assessment and typing of Lactobacillus
spp using real-time PCR of 135 vaginal samples (25
from controls, 110 from the BV group) found lactobacilli
in quantities ranging from 0.01% to 100% of the TBM.
During the identification process, at least one of four
Lactobacillus species (L. iners, L. crispatus, L. jensenii, or L.
gasseri) were identified in each sample. The control group
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Figure 4 Lactobacillus Index (LI) before and after BV treatment (%)
1 p<0,05 compared to Visit 1

LI=Lactobacillus index

BV=Bacterial vaginosis

predominantly showed L. crispatus (56.0%), while other
species had a prevalence of 24.0-40.0%, and most samples
(56.0%) contained two or three Lactobacillus species.
Women with BV showed Lactobacillus species with L. iners
dominant (62.5%) and less frequently L. crispatus (47.5%).
L. jensenii and L. gasseri detection was significantly lower
than in controls (p<0.05).

These results confirm the special role of L. crispatus
and L. iners as key species of Lactobacillus in the vaginal
microbiome [3-15]. However, while the trends were clear,
the difference between individuals was high. The findings
also failed to reveal a strict correlation between the relative

abundance of lactobacilli in the TBM, as well as vaginal
pH, in women with a clinical manifestation of BV such as
discharge. Analysis of the relative abundance of lactobacilli
in the TBM, revealed a high LI (>70%) in most samples in
both groups (60.0% pre-BV treatment, 80.0% controls).
Both groups also contained samples with extremely low
LI (<30%), including near-zero levels. This indicates that
a lack of lactobacilli does not always lead to BV, and that
while vaginal dysbiosis is usually symptomatic, this is not
always the case [2-29]. Conversely, this could support the
view, that a normal vaginal microbiome is characterized
by the presence of a beneficial microbiota producing
lactic acid, predominantly but not exclusively from the
genus Lactobacillus [11-15]. Nevertheless, the study
of post-BV treatment showed a gradual increase in the
lactobacilli proportion of TBM from 60 to 88.9% (p<0.05).
Consequently, at post BV treatment follow up, the level
of LI exceeded the control group. This being the case, it
confirms that lactobacilli are key members of the vaginal
microbiome, providing vaginal eubiosis for the host.

Significant post-BV treatment changes were noted in
the detection rates of individual spp of Lactobacillus. In
the first days after nifuratel-nistatin combination therapy,
lactobacillus species diversity significantly reduced, and
9 out of 10 vaginal samples contained only one species,
where L. iners prevalence was 61.5%. However, by visit
3, L. iners detection already decreased while L. crispatus
and L. gasseri recovered. At visit 4, detection rates of
L. iners, L. jensenii and L. gasseri were like those of the

JSM Sexual Med 10(1): 1173 (2026)

6/9



@SCiMedCentra]

Pustotina OA, et al. (2026)

control group, and the prevalence of L. crispatus continued
to increase. In contrast to L. crispatus, which was less
abundant in BV, the presence or absence of L. iners did
not differentiate between BV and the control groups. This
supports the suggestion that L. iners may be better adapted
to the conditions associated with BV [15]. In addition, the
increase in the relative abundance of L. Iners immediately
after BV-treatment may be the result of its having a better
capacity to tolerate antimicrobial drugs, and adapt to
environmental fluctuation such as changes in pH, sexual
intercourse, endocrine changes, mucus concentration,
menstrual bleeding, and infection [17]. It is likely that
the increase in the proportion of L. iners in TBM was due
to a reduction in BV-associated bacteria post antibiotics
rather than by the growth of an abundance of lactobacilli.
We also noted an increase in the frequency of L. jensenii
and L. gasseri detection in post-BV treatment samples.
These species are more common in cases of moderate
or asymptomatic dysbiosis [1-30], which suggests that
they play a transitory role and possibly characterize a
transitional state between dysbiosis and eubiosis.

In summary, our results demonstrated significant
diversity in the Lactobacillus spp prevalence in both
the control and BV group of women. We found no direct
correlation between the relative abundance of total and/
or individual species of Lactobacillus in samples from
women symptomatic or asymptomatic of abnormal
vaginal discharge, despite observable trends with respect
to L. crispatus and L. iners, Lactobacillus spp diversity
and the proportion of a high or low LI. Nevertheless, we
have observed certain changes in the lactobacillus spp
community after BV-treatment with vaginal capsules,
containing nifuratel and nystatin: i) the relative abundance
of lactobacillus spp in TBM increased immediately after
treatment and continued for 4-6 weeks post-treatment;
ii) L. iners and L. jensenii seem to be tolerant of topical
application of nifuratel-nystatin complex, whereas the
growth of L. crispatus and L. gasseri was temporarily
suppressed during BV treatment; iii) 1-2 weeks post
treatment, the ratio of L. iners to the prevalence of other
Lactobacillus species (L. crispatus, L. jensenii and L. gasseri)
began to decrease, and after 4-6 weeks, the lactobacillus
spp prevalence reached characteristics comparable to the
control group and iv) the vaginal pH was not an indicator
of BV cure but correlated with changes in the lactobacillus
species abundance.

STUDY LIMITATIONS

The limitations of our study are that BV was diagnosed
using Amsel criteria, and the control group was chosen only
by the absence of abnormal vaginal discharge and negative

Amsel tests. Nugent scoring of vaginal gram stains could
have improved the assessment of the vaginal microflora,
which might have detected a greater correlation with
changes in the lactobacillus species abundance. The vaginal
samples were not investigated by PCR analysis for the non-
lactobacillus community, which led to certain limitations
in the assessment of the vaginal microbiome before and
after BV treatment. In addition, the follow-up period was
limited to 4-6 weeks, which prevented conclusions about
the long-term effects of treatment on vaginal lactobacillus
species.

CONCLUSIONS

Our study demonstrated the efficacy and tolerability
of vaginal capsules containing nifuratel-nystatin
combination for the treatment of BV. The vaginal pH was
not a reliable indicator of BV cure but correlated with
changes in the abundance of Lactobacillus species. In the
first days after nifuratel-nystatin therapy, the species
diversity of Lactobacillus temporarily decreased, and the
pH remained at the pre-treatment level, but the relative
abundance of Lactobacilli in TBM began to increase. After
4-6 weeks, quantitative and qualitative indicators of the
prevalence of lactobacillus species, as well as vaginal
pH, reached characteristics comparable to the control
group. However, a significant variety in Lactobacillus
spp abundance observed in women with or without of
abnormal vaginal discharge indicates that a Lactobacillus-
abundant vaginal microbiota does not always protect
against the development of BV. Laboratory dysbiosis,
manifested by a lack of lactobacilli, also does not strongly
correlate with clinical BV and may be asymptomatic. In the
case of BV, accompanied by a decrease in the proportion
of Lactobacilli, this condition may persist for several
days after the treatment, but over time (4-6 weeks), the
dominance of Lactobacilli can be restored to eubiosis on its
own, without additional therapeutic treatment, including
probiotics.

Based on our findings, the next step in the investigation
of the vaginal microbiome is to examine the lactobacillus
and non-lactobacillus community following treatment with
BV using different drugs, and to contrast the restoration to
eubiosis with and without the use of probiotics. This novel
study with more in-depth methodology will provide us
with a deeper insight into the impact of different treatment
modalities on the vaginal microbiota and the prevention of
recurrent BV.
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