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Effects of nifuratel-based therapy combined with vaginal lactobacillus
probiotics on microecological restoration in pregnant women with
abnormal vaginal flora: A retrospective cohort study
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Abstract: Background: Imbalances in the vaginal flora during pregnancy elevate risks for adverse outcomes. While
nifuratel targets pathogens, probiotics restore acidity, and robust cohort evidence supporting their combined safety and
efficacy in restoring the microbiome remains limited. Objectives: This retrospective cohort study assessed nifuratel-
nystatin therapy plus Lactobacillus probiotics for restoring vaginal flora in pregnancy. Methods: Employing a
retrospective cohort design, this study enrolled pregnant women diagnosed with vaginal microecological abnormalities
between March 2023 and 2024. Participants were allocated via 1:1 propensity score matching (PSM) into two groups
(n=58 each): a combination group receiving nifuratel-nystatin therapy combined with vaginal Lactobacillus probiotics and
a monotherapy group receiving nifuratel-nystatin alone. All received a 7-day treatment. The primary endpoint was clinical
effectiveness assessed one week post-treatment. Secondary outcomes included vaginal pH, Lactobacillus and bacterial
diversity normalization rates, recurrence, adverse pregnancy outcomes and drug-related adverse events, monitored until
delivery. Multivariate logistic regression identified independent predictors of treatment efficacy. Results: After PSM,
baseline characteristics were balanced (P>0.05). The comparative analysis indicated a superior overall efficacy for the
combination therapy (93.1%) over monotherapy (77.6%), with statistical significance (P<0.01) Both groups exhibited
reduced vaginal pH and increased rates of normalized Lactobacillus and bacterial diversity, with greater improvements
observed in the combination group (P<0.01). The recurrence rate was significantly lower in the combination group (8.6%
vs. 22.4%; P<0.05), as was the total incidence of adverse pregnancy outcomes (6.9% vs. 20.7%; P<0.01). No significant
difference in adverse drug reactions was found. Multivariate analysis identified combination therapy as an independent
protective factor for clinical efficacy (aOR=4.25, 95% CI: 1.42-12.71, P<0.05). Conclusions: In pregnant women with
vaginal dysbiosis, combining nifuratel-nystatin with Lactobacillus probiotics safely enhances clinical efficacy, normalizes
pH and flora and reduces adverse pregnancy outcomes.
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INTRODUCTION (Gupte et al., 2024; Swarna et al., 2023; Ahrodia et al.,

2022).
Due to the changes in hormone levels during pregnancy, )

the vaginal microecological balance is easily disrupted,
leading to a significant increase in the incidence of vaginal
microecological abnormalities, mainly manifested as a
reduction in the number of Lactobacillus, an increase in
vaginal pH value and a disorder of bacterial diversity,
which can be accompanied by clinical symptoms such as
vaginal pruritus and abnormal leucorrhea. Some patients
may also be complicated by specific vaginitis, such as
bacterial vaginosis and aerobic vaginitis (Dube-Zinatelli et
al., 2025; Chopra et al, 2022). Abnormal vaginal
microecology not only reduces the quality of life of
pregnant women, but is also linked to detrimental
pregnancy outcomes including preterm birth, membrane
rupture and intrauterine infection, which poses a significant
threat to mother and child. Therefore, it is of great clinical
significance to promptly implement effective treatment
measures to restore the balance of vaginal microecology

*Corresponding author: e-mail: ly641557686@hotmail.com

For pregnant patients with abnormal vaginal microbiota,
antibacterial monotherapy remains the predominant first-
line treatment in clinical practice. Nifuratel and nystatin are
commonly used drugs, that have inhibitory effects on a
variety of pathogenic microorganisms and can relieve
clinical symptoms. However, it is difficult to effectively
reconstruct the vaginal microecological barrier by using
antibiotics alone and some patients have problems such as
poor effect and recurrence after treatment (Yefet et al.,
2025; Wang et al, 2024). Lactobacillus probiotics
contribute to restoring vaginal microecological balance by
supplementing beneficial bacterial counts (Petricevic et al.,
2023; Zhang et al., 2022). However, more clinical data are
needed to confirm the clinical effect of its combination
with nifuratel and nystatin in the treatment of vaginal
microecological abnormalities during pregnancy.

Based on the above clinical background, this retrospective
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cohort study used propensity score matching (PSM) to
minimize confounding while evaluating the efficacy of
nifuratel-nystatin therapy, with or without vaginal
Lactobacillus  probiotics, for managing vaginal
microecological imbalances during pregnancy. At the same
time, to inform the optimization of clinical management for
antenatal vaginal dysbiosis, this study also monitored
vaginal microecological parameters and recorded adverse
pregnancy outcomes in both cohorts. The study
hypothesized that, compared to nifuratel-nystatin
monotherapy, the combination with vaginal Lactobacillus
probiotics would lead to: (1) a higher total clinical
effectiveness rate; (2) greater improvement in vaginal
microecological parameters (pH reduction, Lactobacillus
colonization and diversity restoration); (3) lower
recurrence rates; and (4) a reduced incidence of adverse
pregnancy outcomes, without increasing drug-related
adverse events. This study, which was expected to reduce
confounding bias through propensity score matching,
showed that nifuratel-nystatin plus lactic acid bacteria
therapy not only promoted clinical and microbiologic
recovery but was also associated with reduced recurrence
and adverse pregnancy outcomes, thus providing a basis
for improving maternal and infant health in this vulnerable
population.

MATERIALS AND METHODS

Study design

This retrospective cohort study utilized medical records of
pregnant women diagnosed with vaginal microecological
abnormalities during obstetric examinations at our
hospital's gynecology clinic from March 2023 to March
2024. Patients were grouped based on the actual treatment
they received during their clinical care. According to the
treatment regimen, the subjects were divided into a
combination group (nifuratel-nystatin therapy combined
with vaginal Lactobacillus probiotics) and a single-drug
group (nifuratel-nystatin alone). A 1:1 PSM analysis using
nearest-neighbor matching was conducted to balance
baseline characteristics, with a caliper of 0.02. This
resulted in 58 cases per group and the detailed workflow is
presented in Fig.1.

Ethics statement

This retrospective study, which analyzed anonymized
clinical archives, was approved by Maternal and Child
Health Hospital Shuangliu District, Chengdu ethics
committee in accordance with the Declaration of Helsinki
(Approval No: 2022- (ky)-6). The need for informed
consent was waived due to the use of pre-existing
anonymized data.

Inclusion and exclusion criteria

Inclusion criteria (Weldegebreal et al., 2025): (1)singleton
pregnant women aged >18 years old; (2)Gestational age
ranged from 14 to 28 weeks; (3)meet the diagnostic criteria
for vaginal microecological abnormalities in the "Expert

Consensus on the Clinical application of Vaginal
Microecological Evaluation" and have relevant clinical
symptoms (such as abnormal secretion, peculiar smell, etc.)
(Collaborative Group on Infectious Diseases, 2016);
(4)The patient had no use of antibiotics within 7 days, no
vaginal irrigation or medication within 15 days and the
uterine and cervical functions were normal; (5)Complete
clinical records.

Exclusion criteria (Kim et al., 2022; Li et al., 2025): (1)
History of habitual procedures or adverse pregnancy
outcomes; (2) Congenital diseases of the reproductive
system; (3) complicated with gestational hypertension,
gestational diabetes mellitus and other middle and late
pregnancy complications; (4) History of allergy to
nifuratel-nystatin, nystatin or Lactobacillus preparations;
(5) with severe cardiopulmonary dysfunction; (6)Recurrent
vaginitis.

Treatment methods

The choice of treatment regimen (combination or
monotherapy) reflected the standard care options at our
institution during the study period. Patients in the
combination group received nifuratel and nystatin vaginal
soft capsules (containing nifuratel 500 mg and nystatin 200
000 units), one capsule per night, combined with live
Lactobacillus vaginal capsules (containing viable bacteria
>0.25x106 CFU), one capsule per night for 7 days. The
monotherapy group only received nifuratel and nystatin
vaginal soft capsules (containing nifuratel 500mg and
nystatin 200,000 units), 1 capsule per night for 7 days. All
treatments were completed according to standard
procedures or guidelines (Polatti et al., 2003; Husain et al.,
2020).

Observation indicators

Data for the following observation indicators were
retrospectively collected from the hospital's electronic
medical records, communication systems and nursing
documentation.

Baseline data

Demographic data (age, BMI), obstetrical characteristics
(gestational age, gravidity, parity, previous abortion
history), medical history characteristics (types of vaginal
microecological abnormalities, previous history of
vaginitis) and microecological laboratory indicators
(vaginal pH wvalue, nugent score, Lactobacillus
classification and flora diversity) were extracted. All
baseline data were obtained from admission medical
records, evaluation records and archived preoperative
imaging data.

Main outcome measures

The results of one week after drug withdrawal were
extracted from the case system and the criteria for
determining the clinical total effective rate (Fan et al,
2024).
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Evaluated for eligibility (n=165)
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Fig. 1: Flow chart of the study

Cured (symptoms and signs disappeared, vaginal
microecology test results were negative), markedly
effective (patients' clinical symptoms and signs were
significantly reduced compared with those before
treatment, vaginal microecology test results were negative),
effective (patients' clinical discomfort symptoms and signs
were reduced, vaginal microecology test results were
negative), ineffective (patients' clinical symptoms were not
alleviated or aggravated, vaginal microecology test results
were positive). Total effective rate = (cured + markedly
effective + effective) cases/total cases x 100%.

Secondary outcome measures

(1) Vaginal microecology-related indicators:
including vaginal pH before treatment and 1 week after
drug withdrawal, the normal rate of Lactobacillus (defined
as the grade I-1I of Lactobacillus in the smear) and the
normal rate of microflora diversity (defined as the density
and diversity of microflora were normal)(Collaborative
Group on Infectious Diseases, 2016).

2) Symptom relief time: Through retrospective

Excluded from the analysis(n=0)

review of nursing records and subsequent medical records,
the time (days) from the beginning of treatment to the first
recorded "disappearance" or "significant relief" of the
following core symptoms/signs was recorded: abnormal
leucorrhea, vaginal mucosal congestion, vaginal itching
and vaginal pain(Konkov ef al., 2024).

3) Recurrence rate: the proportion of patients with
recurrent  clinical symptoms related to vaginal
microecological abnormalities confirmed by laboratory
tests from the end of treatment to delivery.

4) Adverse pregnancy outcomes: based on follow-up
data through delivery, this outcome was defined as the
occurrence of preterm delivery, premature rupture of
membranes, intrauterine infection, or similar related
events.(Gerede et al., 2024).

5) Incidence of adverse drug reactions: adverse
events such as dizziness and nausea, vulvar burning and
vaginal bleeding recorded during treatment were extracted.

Vaginal microecological assessment
Vaginal flora was assessed microscopically using the
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Nugent scoring system (0-10) for bacterial vaginosis,
Lactobacillus grading (I-IV) and semi-quantitative
evaluation of flora diversity on Gram-stained smears,
following standard clinical laboratory protocols. It should
be noted that these conventional microscopic methods,
while clinically established and providing immediate
diagnostic information, are semi-quantitative and their
interpretation can vary between observers. More precise
molecular techniques (e.g., 16S rRNA gene sequencing)
were not employed in this retrospective clinical data
analysis.

Sample size calculation

The sample size calculation was based on the primary
outcome, the total clinical response rate, with reference to
prior relevant studies (Chen, 2020). The overall efficacy
rate was approximately 78.9% in the monotherapy group
and 94.4% in the combination group for treating vaginal
microecological abnormalities. Set a=0.05 (two-sided test),
B=0.2 (power 80%) and the sample size ratio of the two
groups was 1:1. The required sample size for each group
was 52 calculated by PASS 15.0 software. Given the
potential missing data and loss to follow-up in the
retrospective study, the sample size was increased by 10%.
Finally, 58 cases were planned for each group, for a total
sample size of 116.

Statistical analysis

Statistical analyses were conducted using SPSS 26.0.
Normally distributed continuous data are presented as
mean = SD and compared using independent samples #-
tests; non-normal data are expressed as median (IQR) and
analyzed with the Mann-Whitney U test. Categorical data
are shown as n (%) and assessed via chi-square or Fisher’s
exact tests. To balance baseline characteristics including
age, gestational age, parity, abortion history, prior vaginitis,
vaginal pH and Nugent score, 1:1 propensity score
matching with a caliper of 0.02 was performed. Vaginal pH
changes and symptom relief times were compared between
groups with independent t-tests and within groups with
paired t-tests. Rates of clinical efficacy, Lactobacillus
normalization, diversity normalization, recurrence, adverse
pregnancy outcomes and adverse drug reactions were
compared between groups with chi-square/Fisher’s tests
and within groups using McNemar’s test. Multivariate
logistic regression (forward stepwise likelihood ratio
method) was performed to identify independent predictors
of clinical effectiveness, including variables with P<0.1 in
univariate analysis and clinically relevant factors. Results
are reported as adjusted odds ratios (aOR) with 95%
confidence intervals (CI). Statistical significance was
defined as a two-tailed P-value < 0.05 for all tests.

RESULTS

Comparison of baseline data
The study initially included 165 pregnant women with

vaginal microecological abnormalities, with 86 assigned to
combination therapy and 79 to monotherapy.To address
potential confounders, PSM was applied via a 1:1 nearest-
neighbor approach, using a caliper of 0.02. The matching
variables included age, gestational age, parity, miscarriage
history, previous history of vaginitis, type of vaginitis, pre-
treatment vaginal pH and Nugent score. After matching,
116 patients (58 per group) were included in the final
analysis. Table 1 demonstrates that after matching, all
observed baseline characteristics showed no statistically
significant differences between the two groups (all P>0.05,
SMD<0.1). This indicates that PSM effectively balances
the known confounding factors between the treatment and
control groups and significantly improves comparability
between the groups. Therefore, this allows subsequent
intergroup differences in treatment response, microecology
and pregnancy outcomes to be attributed to the treatment
difference, not to baseline imbalance.

Clinical efficacy

The clinical efficacy results of the two groups are shown in
table 2. The combined treatment group achieved a
significantly higher total clinical efficacy rate compared to
the monotherapy group (P=0.016). There were no
significant differences in the cure rate (55.2% vs. 41.4%),
significant efficiency (25.9% vs. 20.7%) and effective rate
(12.1% vs. 15.5%) between the two groups at 1 week after
drug withdrawal (all P>0.05). However, a significantly
lower failure rate was observed with combination therapy
(6.9%) versus monotherapy (22.4%) (P=0.022). This
suggests that the efficacy advantage of nifuratel-nystatin
combined with vaginal Lactobacillus probiotic is mainly
due to the significant reduction in the risk of treatment
failure (no effect), thereby improving the overall clinical
response rate.

Improvement of microecological indicators

Comparison of changes in vaginal flora before and after
treatment

The two groups showed comparable baseline levels of key
microecological indices, including Lactobacillus and
bacterial diversity normality (all P>0.05). As shown in
table 3, after treatment, the composition of vaginal
microbiota was significantly improved in both groups. The
normal rates of Lactobacillus and bacterial diversity were
significantly increased from pretreatment levels in both
treatment groups (all P<0.001). However, the quality of
microbiota reconstitution was significantly better with
combination therapy than with monotherapy. The post-
treatment normal rates for Lactobacillus (91.4% vs. 75.9%;
P=0.023) and bacterial diversity (87.9% vs. 70.7%;
P=0.022) were both significantly higher in the combination
group compared to the monotherapy group. Nifuratel-
nystatin alone can effectively improve vaginal flora, but
when combined with vaginal Lactobacillus probiotics, it
can achieve better microecological reconstruction.
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Table 1: Comparison of baseline characteristics between groups after PSM

Indicators Comblnaflon Monotheiapy Statistic P Value SMD
group (n=58) group (n=58)

Demographics

Age (years, X+s) 28.8+3.4 29.1+3.6 t=-0.50 0.620 0.086

BMI (kg/m?, x+s) 233+27 23.4+29 t=-0.21 0.836 0.036

Higher education, n (%) 38 (65.5) 37 (63.8) 1*=0.04 0.847 0.036

Obstetric Profile

Gestational age (weeks, X+s) 20.5+3.6 20.8+3.6 t=-0.49 0.624 0.083

Gravidity (times, X+s) 1.8+0.8 1.8+0.8 t=0.12 0.903 0.000

Parity (times, X+s) 1.4+0.7 1.4+0.7 t=0.13 0.897 0.000

History of abortion, n (%) 14(24.1) 13 (22.4) x*=0.04 0.841 0.041

Medical History

Prior vaginitis, n (%) 28 (48.3) 30 (51.7) >=0.14 0.707 0.068

Current vaginitis type, n (%) x*=0.40 0.823 0.069

- Bacterial vaginosis 36 (62.1) 38 (65.5)

- Aerobic vaginitis 22 (37.9) 20 (34.5)

Laboratory Indicators

Vaginal pH (X+£s) 5.1+£04 5.1+0.3 t=0.62 0.534 0.000

Nugent score (X+£s) 73+14 72+13 t=0.27 0.790 0.074

Lactobacillus grade, n (%) - 1.000 0.000

- Grade I-I 3(5.2) 3(5.2)

- Grade III-IV 55(94.8) 55(94.8)

Abnormal diversity, n (%) 54 (93.1) 53(91.4) ¥?=0.12 0.729 0.061

Abnormal Vaginal Flora, n (%) 58 (100.0) 58 (100.0) - - -

Note: BMI: Body Mass Index.

Table 2: Clinical efficacy at one week after treatment cessation [n (%)]

Group n Cured Markedly effective Effective Ineffective Total effective rate
Combination group 58 32(55.2) 15(25.9) 7 (12.1) 4(6.9) 54 (93.1)
Monotherapy group 58 24 (41.4) 12 (20.7) 9 (15.5) 13 (22.4) 45 (77.6)

¥’ Value - 2.239 0.423 0.318 5.242 5.828

P Value - 0.135 0.516 0.573 0.022 0.016

Note: Total effective rate = (Cured + Markedly Effective + Effective) cases / total cases x 100%; y? test was used for between-group
comparisons.

Table 3: Comparison of vaginal flora changes before and after treatment[n (%)]

Normal Lactobacillus rate Normal bacterial diversity rate
Grou n Pre- Post- Pre- Post-

’ treatment treatment XZ Value P Value treatment  treatment XZ Value P Value
Combination group 58 3(5.2) 53 (91.4) 48.03 <0.001 4(6.9) 51(87.9) 43.05 <0.001
Monotherapy group 58 3(5.2) 44(75.9) 38.03 <0.001 5(8.6) 41 (70.7)  30.03 <0.001
2’ Value - 0.00 5.18 - - 0.14 5.24 - -

P Value - 1.000 0.023 - - 0.710 0.022 - -

Note: Within-group comparisons (pre- vs. post-treatment) were performed using McNemar's test (? values reported). The chi-square
test was used to analyze differences between the groups.

Table 4: Comparison of vaginal pH values before and after treatment(x+s)

Group n Pre-treatment Post-treatment t Value P Value
Combination group 58 5.12+0.36 4.15+0.23 49.788 <0.001
Monotherapy group 58 5.08 +£0.33 4.49+0.25 39.256 <0.001
t Value - 0.653 -7.669 - -

P Value - 0.515 <0.001 - -

Note: Within-group comparisons (pre-vs. post-treatment) were analyzed using paired-sample t-tests. Group comparisons
were conducted using independent-samples t-tests.
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Comparison of vaginal pH value before and after
treatment

Both groups had comparable baseline vaginal pH levels,
with no statistically significant difference (P=0.515). As
shown in table 4, after treatment, vaginal pH decreased
significantly compared with that before treatment in both
groups (all P<0.001 for intra-group comparisons). The
combination therapy group exhibited a significantly lower
post-treatment  vaginal pH (4.15+0.23) than the
monotherapy group (4.4940.25) (P < 0.001). These results
indicate that nifuratel-nystatin monotherapy is effective in
reducing vaginal pH, but the combination of nifuratel-
nystatin with vaginal Lactobacillus probiotic can reduce it
to a more ideal physiological range.

Comparison of symptom relief time

Regarding symptom relief speed, the combination group
showed a significant advantage over the single-drug group.
As shown in table 5, for the four core symptoms and signs
of abnormal leucorrhea, vaginal mucosal congestion,
vaginal pruritus and vaginal pain, the average remission
time in the combination therapy group was significantly
shorter than that in the monotherapy group and all the
differences were highly significant (P<0.001). The results
showed that nifuratel-nystatin combined with vaginal
Lactobacillus probiotic treatment could significantly
accelerate the remission process of clinical symptoms and
signs related to vaginal microecological abnormalities
during pregnancy. Combination therapy has shown clear
advantages in rapid relief of subjective discomfort
(especially itching and pain) and objective inflammatory
signs.

Recurrence rate

Across all follow-up time points, the combination therapy
group had a lower cumulative relapse incidence than the
monotherapy group (Table 6). At the 4-week follow-up, the
recurrence rate was 5.2% for the combination group and
12.1% for the monotherapy group. The number of new
recurrences decreased over time in both groups, but the
combination group consistently had fewer recurrences at
each follow-up time point. By the end of follow-up
(delivery), the total recurrence rate was significantly lower
in the combination treatment group (8.6%, 5/58) than in the
monotherapy group (22.4%, 13/58) (P=0.040). These
results suggest that, compared with nystatin-nifuratel alone,
combined treatment with vaginal Lactobacillus and
probiotics is more effective at reducing the risk of
recurrence of vaginal microecological abnormalities
during pregnancy. This advantage occurs early after
treatment ends and can be maintained throughout the
pregnancy.

Comparison of adverse pregnancy outcomes
The combination group exhibited a reduced incidence of
each adverse pregnancy outcome relative to the

monotherapy group, with trends toward lower risks for
preterm birth (3.4% vs. 8.6%), premature rupture of
membranes (1.7% vs. 6.9%) and intrauterine infection (1.7%
vs. 5.2%). As shown in table 7, although the between-group
differences in each outcome did not achieve statistical
significance (all P>0.05), the combination group
experienced a significantly lower total incidence of adverse
pregnancy outcomes (6.9%) compared to the monotherapy
group (20.7%) (P=0.033). The combined strategy
demonstrated dual benefits: A positive trend in reducing
multiple specific adverse pregnancy risks and a significant
reduction in the total incidence, relative to nifuratel-
nystatin monotherapy.

Drug safety analysis

Drug safety profiles for both regimens are summarized in
table 8. During treatment, no severe adverse events
occurred in any participant. The overall incidence of
adverse events was low and comparable between the
combination and monotherapy groups. The adverse
reactions reported by patients in both groups were
dizziness and nausea, vulvar burning sensation, vaginal
bleeding, etc. The incidence of adverse events showed no
statistically significant difference between the groups
(P>0.05), indicating that no new or more serious safety
issues were observed with nifuratel-nystatin combined
with vaginal Lactobacillus probiotic on the basis of anti-
infective treatment, suggesting that this combination
therapy has a good safety profile.

Multivariate logistic regression analysis of clinical total
effective rate

Univariate Logistic regression analysis showed that the P
value for the relationship between treatment plan, parity,
and a previous history of vaginitis and the total clinical
effective rate was less than 0.1. Among them, the
combination treatment plan and parity (>1) are potential
protective factors and the previous history of vaginitis may
also have a positive effect on the efficacy. To control the
interaction between variables, the above three variables
were included in the multivariate Logistic regression
model (using the stepwise forward method). As shown in
table 9, treatment regimen was an independent protective
factor for clinical total response rate (adjusted OR = 4.05,
95% CI: 1.25-13.15, P=0.020). Following adjustment for
treatment regimen, neither parity nor history of vaginitis
demonstrated independent statistical significance (P>0.05).
Multivariate analysis confirmed that after controlling for
potential confounders such as parity and medical history,
patients treated with nifuratel-nystatin combined with
vaginal Lactobacillus probiotic were 4.05 times more
likely to have clinical response than those treated with
nifuratel-nystatin alone. This suggests that combination
therapy is an independent favorable factor for improved
clinical efficacy.
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Table 5: Comparison of symptom resolution time between groups (X+s)

Symptom / Sign Combination group (n=58) Monotherapy group (n=58)  t Value P Value
Abnormal discharge 51+£1.2 7.8+1.5 -10.393 <0.001
Vaginal mucosal redness 6.5+1.5 9.3+ 1.8 -8.895 <0.001
Vaginal itching 43+1.0 69+1.3 -12.001 <0.001
Vaginal pain 3.8+0.9 57+1.1 -9.810 <0.001
Note: Intergroup differences were analyzed with independent-sample t-tests.
Table 6: Comparison of recurrence rates between groups [n (%)]
Group n Recurrence Recurrence Recurrence Total
at 4 weeks at 8 weeks at 12 weeks recurrence
Combination group 58 3(5.2) 1(1.7) 1(1.7) 5(8.6)
Monotherapy group 58 7(12.1) 4(6.9) 234 13 (22.4)
P Value - 0.332 0.369 1.000 0.040

Note: Between-group comparisons were analyzed using Fisher’s exact test.

Table 7: Comparison of adverse pregnancy outcomes between groups [n (%)]

Group n Preterm birth

Premature rupture

Intra-amniotic ..
Total incidence

of membranes infection
Combination group 58 2(3.4) 1(1.7) 1(1.7) 4(6.9)
Monotherapy group 58 5(8.6) 4(6.9) 3(5.2) 12 (20.7)
P Value - 0.438 0.361 0.618 0.033
Note: Between-group comparisons were performed using Fisher’s exact test.
Table 8: Incidence of adverse drug reactions in both groups[n (%)]
Adverse event Combination group (n=58) Monotherapy group (n=58) P Value
Dizziness/Nausea 2 (3.4%) 3(52%) 0.650
Vulvar burning 3 (52%) 1 (1.7%) 0.650
Vaginal bleeding 1 (1.7%) 1 (1.7%) 1.000
Severe adverse events 0 (0%) 0 (0%) -

Note: P values were calculated using Fisher's exact test.

Table 9: Multivariate logistic regression analysis of factors affecting total clinical effectiveness

Factor

Univariate analysis

Multivariate analysis

OR (95% CI) P Value aOR (95% CI) P Value
Treatment (Combination vs. Mono) 4.12(1.28~13.27) 0.018 4.05 (1.25 ~13.15) 0.020
Parity (=1 vs. 0) 2.10 (1.05 ~ 4.20) 0.036 1.95 (0.96 ~ 3.98) 0.066
Prior vaginitis (Yes vs. No) 1.80 (0.95 ~3.41) 0.072 1.65 (0.86 ~ 3.18) 0.134
Age (per year increase) 0.96 (0.83 ~ 1.10) 0.533 - -
Gestational age (per week) 1.02 (0.92 ~1.13) 0.677 - -
Pre-treatment pH 0.81(0.43 ~ 1.53) 0.514 - -

Note: OR = odds ratio; aOR = adjusted odds ratio; CI = confidence interval. Multivariate analysis was conducted with forward stepwise
selection based on the likelihood ratio test, incorporating variables identified as significant (P<0.1) in the univariate analysis. "—"
indicates that the variable was not retained in the final multivariate model.

DISCUSSION

This study evaluated the efficacy and safety of nifuratel-
nystatin combined with vaginal Lactobacillus probiotic
versus nifuratel-nystatin alone in the treatment of vaginal
microecological abnormalities during pregnancy in a PSM
retrospective cohort analysis. The combination therapy
showed significant advantages in improving the total

clinical effectiveness rate, accelerating symptom relief,
promoting recovery of microecological indicators,
reducing the long-term recurrence rate, and improving
pregnancy outcomes, without increasing drug-related risks.
This series of findings provides important clinical evidence
for optimizing the management strategy of vaginal
infection during pregnancy.
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The study revealed a significantly higher total clinical
effective rate in the combination therapy group compared
to the monotherapy group, which is consistent with the
synergistic effect reported for the “antimicrobial therapy
followed by probiotics” approach in non-pregnant
populations (Liu et al., 2022; Jeng et al., 2020; Sartaj,
2025). Our results extend these findings to the pregnant
population. The advantage of combination therapy in our
study was primarily driven by a significantly lower rate of
treatment failure (6.9% vs. 22.4%), underscoring its
potential to enhance overall treatment success.
Furthermore, the combination group demonstrated
significantly faster resolution of core symptoms such as
vaginal itching, pain, abnormal discharge and mucosal
redness. This finding aligns with with a previous study (Li
et al., 2019), which reported that a topical agent combined
with probiotics significantly shortened symptom relief time
in pregnant women with bacterial vaginitis. Rapid
symptom alleviation is of direct clinical value in reducing
the physical and mental burden on pregnant women and
may improve treatment adherence.

At the microbiological level, the combination group
achieved significantly lower post-treatment vaginal pH and
higher rates of normalized Lactobacillus colonization and
bacterial diversity than monotherapy. This indicates that
the combined regimen not only suppresses pathogens but
also appears to support the reconstruction of a
Lactobacillus-dominant microecological barrier more
effectively. A healthy vaginal microbiota is typically
characterized by a high proportion of Lactobacillus, which
maintains an acidic environment (pH ~3.8-4.5) by
secreting lactic acid and producing substances such as
bacteriocins and H.O: to inhibit pathogen colonization
(Baud et al., 2023). While in vitro studies suggest that
nifuratel-nystatin may have minimal inhibitory effect on
lactobacilli (Togni ef al., 2011), our clinical observation of
superior Lactobacillus recovery with the combination
regimen suggests that the exogenous probiotics may
actively compensate for any potential disruption and
facilitate faster ecological restoration. This “anti-pathogen
and pro-microbiome” approach may help avoid a post-
antibiotic “ecological vacuum,” potentially reducing
opportunities for pathogen recolonization and providing a
biological basis for the lower recurrence rate observed (Ma
etal.,2023).

Moreover, the combination therapy was associated with a
significantly lower overall incidence of adverse pregnancy
outcomes (6.9% vs. 20.7%). Extensive evidence links
vaginal dysbiosis, particularly bacterial vaginosis, to an
increased risk of preterm birth, premature rupture of
membranes and intra-amniotic infection (Kenfack-
Zanguim et al., 2023; Ng et al., 2023). The mechanisms
may involve ascending infection, inflammation-mediated
uterine contractions and enzymatic weakening of fetal
membranes. Our findings suggest that achieving a more

robust and stable restoration of vaginal microecology
through combination therapy may contribute to mitigating
these risks. A healthier vaginal microenvironment could
better resist the ascent of ascending pathogens and
modulate local inflammatory responses, thereby creating a
more favorable environment for maintaining pregnancy.
This perspective is supported by other research advocating
for integrated management of wvaginal infections in
pregnancy (Jahic, 2022). Furthermore, the concept of
prenatal probiotic intervention for maternal and infant
health is gaining support. A large-scale randomized
controlled trial demonstrated that specific probiotic
supplementation in late pregnancy reduced maternal
infections and benefited infants through vertical
transmission, underscoring the potential broader health
value of microecological interventions in pregnancy (Mu
et al.,2023).

Safety is the primary consideration for any pregnancy
intervention. During this study, no severe adverse events
were observed in any participant and the frequency of
common adverse reactions was comparable between the
two groups. This suggests that under standard use, the
vaginal application of nifuratel-nystatin and Lactobacillus
preparations is safe and well tolerated during pregnancy.
Existing data support the safety profile of nifuratel-nystatin
during pregnancy (Neut et al, 2015). Vaginal
Lactobacillus probiotics, as physiological modulators,
have also demonstrated a favorable safety record in
pregnancy and lactation (Sheyholislami et al., 2021). This
study further confirms the short-term safety of this
combination. Therefore, this combination regimen
achieves a good balance between efficacy and local safety,
conforms to the basic principles of medication during
pregnancy and provides clinicians with a reliable option.

Limitations

This study has several limitations that should be considered
when interpreting the findings. First, its retrospective
design, despite the use of PSM to control for known
confounders, cannot eliminate the potential influence of
unmeasured or residual confounding factors. Second, as a
single-center study, the patient population and clinical
protocols were relatively homogeneous, which may affect
the generalizability of the results to other settings. Third,
the assessment of wvaginal microecology relied on
conventional microscopy-based methods (Nugent score,
Lactobacillus grading). While clinically practical, these are
semi-quantitative and operator-dependent. The absence of
molecular profiling (e.g., 16S rRNA gene sequencing)
limits deeper insights into compositional changes in the
microbiome. Fourth, although the matched sample size was
adequate for the primary analysis, it may be underpowered
to detect significant differences in individual, less frequent
adverse pregnancy outcomes. Future prospective, multi-
center studies with larger sample sizes and molecular
microbiome analysis are warranted to confirm these
findings and better elucidate the causal pathways involved.
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CONCLUSION

In conclusion, this retrospective cohort study suggests that
for pregnant women with vaginal microecological
abnormalities, combining nifuratel-nystatin with vaginal
Lactobacillus probiotics is associated with enhanced
clinical and microbiological effectiveness, faster symptom
relief, lower recurrence and a potentially reduced risk of
adverse pregnancy outcomes, without increasing adverse
reactions. These findings support considering the
integration of probiotic supplementation into the
management of vaginal dysbiosis during pregnancy. Future
research should focus on validating these results in
prospective, randomized settings and exploring the long-
term impacts on maternal and infant health.
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