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Abstract

Objective: This study aimed to evaluate the efficacy and safety of two novel formulations: one containing fenticonazole
nitrate 600 mg + tinidazole 1000 mg + lidocaine 100 mg (Formulation A) and the other with fenticonazole nitrate 600 mg
+ tinidazole 2000 mg + lidocaine 100 mg (Formulation B) in the treatment of bacterial vaginosis (BV), vulvovaginal can-
didiasis (VVC), trichomonas vaginitis (TV), and mixed vaginal infections (MVIs) in comparison to comparator medication
(Gynomax® XL).

Materials and methods: This phase lll study enrolled 562 adult, pre-menopausal patients with BV, VVC, TV, or MVIs.
Of these, 544 received the study medication (included in the safety analysis), and 440 completed the study (included in
the efficacy analysis). Patients were randomized into Formulation A, Formulation B, or comparator medication arms. Fol-
low-up visits were conducted two weeks post-treatment, with clinical and microbiological evaluations.
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administration.

Results: Initial clinical diagnoses indicated BV (62.0%), VVC (19.8%), MVIs (15.5%), and TV (2.7%). High clinical recov-
ery rates were observed with Formulation A (96.7% of BV, 81.8% of VVC, and 96.3% of MVIs), Formulation B (97.7% of
BV, 88.2% of VVC, 90.9% of MVIs), and comparator medication (98.9% of BV, 90.3% of VVC, 100.0% of MVIs). None of
the patients discontinued medications due to an adverse event or intolerability.

Conclusion: All formulations are considered as safe, well-tolerated, and highly effective for treating BV, VVC, and MVis.
Formulation A or B may be particularly advantageous due to anticipated greater patient compliance with their single-dose

Keywords: Bacterial vaginosis, lidocaine, tinidazole, trichomonas vaginitis, vulvovaginal candidiasis

Introduction

Vaginal and vulvar infections, including bacterial vaginosis
(BV), vulvovaginal candidiasis (VVC), and trichomonas vag-
initis (TV), are among the most prevalent medical conditions
in the field of general gynecology practice [1]. BV is high-
ly prevalent, impacting up to 30% of the population. In the
United States, data from the 2001-2004 National Health and
Nutrition Examination Survey showed that 29% of women
were positive for BV [2]. Seventy-five percent of sexually ac-
tive adult women experience VVC at least once, and 45%
encounter at least two episodes of infection annually [3]. Fur-
thermore, mixed vaginal infections (MVIs), resulting from at
least two pathogens, are common, with a prevalence of up to
35%, as per a recent review [4].

Effective vaginitis treatment relies on accurate diagnosis, ef-
ficient treatment administration, and patient compliance. In
routine practice, diagnosis often depends on clinical findings,
leading to treatment initiation without microbiological confir-
mation. In cases lacking confirmation or with mixed etiolo-
gy, fixed-dose combination medications offer a practical and
cost-effective approach for treating BV, VVC, and TV by ad-
dressing a broader range of causative pathogens compared
to monotherapies.

Fenticonazole, an imidazole derivative, exhibits broad anti-
mycotic activity against dermatophytes and yeasts [5]. Tini-
dazole is an antibiotic widely used for various vaginal infec-
tions [6], and lidocaine is a well- absorbed local anesthetic
with a proven safety record [7]. Exeltis ilag (Istanbul, Turkey)
has developed two novel single-shot fixed-dose combina-
tions in the form of vaginal ovules: fenticonazole nitrate 600
mg + tinidazole 1000 mg + lidocaine 100 mg (Formulation
A) and fenticonazole nitrate 600 mg + tinidazole 2000 mg +
lidocaine 100 mg (Formulation B). The study aimed to as-
sess the efficacy and safety of Formulations A and B in the
treatment of BV, VVC, TV, and MVIs, comparing results with
a registered formulation containing 300 mg tinidazole + 200
mg tioconazole nitrate + 100 mg lidocaine (Gynomax® XL,
referred to as comparator medication).

Materials and methods

This multi-center, open-label, randomized, three-arm, phase

[l study was conducted across sixteen gynecology and ob-
stetrics clinics in six major cities in Turkiye. Approval (date
and number: 25 February 2020, No:20-2.3/2) was obtained
from the Clinical Research Ethics Committee of Ege Univer-
sity and the study was conducted in accordance with the
principles of the Helsinki Declaration. All patients were in-
formed, and written consent was obtained before perform-
ing any study-related procedures. The study was retrospec-
tively registered on ClinicalTrials.gov under the number
NCT06056947.

Pre-menopausal, symptomatic females aged between 18-55
years, clinically diagnosed with BV, VVC, TV, or MVIs and
requiring treatment per investigator’s decision, were en-
rolled. Exclusion criteria encompassed pregnancy, lactation,
vaginismus, endometriosis, deep dyspareunia, urinary tract
infection, undiagnosed vaginal bleeding, bleeding disorders,
or confirmed or suspected genital malignancies. The prima-
ry efficacy criterion was recovery, assessed as “complete”,
“partial”, or “no recovery” based on treating investigators’
evaluations. An independent microbiology specialist con-
firmed the microbiologic diagnoses and assessed microbio-
logic recovery as a secondary efficacy criterion. Efficacy out-
comes, safety parameters including adverse events (AEs),
and tolerability, were assessed by treating physicians in a
single follow-up visit approximately two weeks after treat-
ment initiation. Additionally, patient satisfaction was evaluat-
ed through a written questionnaire during the follow-up visit.
Following a thorough clinical and gynecological examination,
eligible patients were randomized into three treatment arms
(1:1:1) using the randomization module, which consisted of
a block size of six implemented by the contract research or-
ganization within the electronic data capture system. Symp-
toms and findings were recorded per guidelines outlined by
The International Union against Sexually Transmitted Infec-
tions/World Health Organization (IUSTI/WHO) [8]. Vaginal
pH levels and vaginal swab samples were collected at base-
line and follow-up visits. The microbiologic samples were an-
alyzed at a central laboratory (Dizen Laboratuvarlar Grubu,
Ankara, Turkiye) using polymerase chain reaction (PCR)
tests, gram staining, direct microscopic examination, culture
testing for candidiasis, and Nugent Score [9] determination
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with gram staining. Two distinct PCR kits were employed,
and infectious diseases (BV, VVC, TV) were assessed at
both baseline and follow- up visits using BD MAXTM Vaginal
Panel assays (BD, Sparks, MD 21152-0999 USA). Sexually
transmitted diseases were evaluated solely at the baseline
visit using the FTD STD9 kit (Fast-track diagnostics, Jung-
linster, Luxembourg).

Treatment was promptly initiated following the completion of
clinical examinations, with microbiological results available
approximately 3days after the physical examination. Patients
in the first arm received Formulation A as a single dose (1x1),
while those in the second arm received Formulation B as a
single dose (1x1), and those in the third arm received a com-
bination of 300 mg tinidazole + 200 mg tioconazole nitrate +
100 mg lidocaine (Gynomax® XL ) for three consecutive days
(1x1 / 3 days) as comparator medication. Treatment compli-
ance and adverse events were monitored through telephone
communication and patient diaries.

It was expected to achieve a complete treatment success
rate of 85% in patients, with a non-inferiority margin of -0.10.
The significance level was set as

0.05 (two-sided), and the power as 0.95. A dropout rate of
10% was assumed for all treatment groups. Based on these
assumptions, a sample size of 146 patients in each arm (re-
sulting in a total of 438 patients) was calculated to achieve
95% power to detect differences between Formulation A and
Formulation B when compared to comparator medication.
Efficacy analysis was conducted on patients who completed
the study in accordance with the protocol, while safety anal-
ysis included randomized patients who received at least one
dose of the study medications. Kruskal-Wallis and Mann-
Whitney U tests were used to compare the parameters that
exhibited non-normal distribution. For within-group compar-
isons, Wilcoxon test was used. Qualitative data were com-
pared using the Chi- Square test.

Results

Between July 2020 and May 2021, 577 patients were
screened, and 440 completed the study as per protocol for
the efficacy analysis. The safety analysis included 544 pa-
tients who received at least one dose of the study medica-
tions. Study flow diagram is presented in Figure 1. Demo-
graphic data revealed a mean age of 34.1 years (+ 8.1 years
SD) and a body mass index ranging from 14.9 to 43.7 kg/m2,
with a mean of 24.6 kg/m2 (+ 4.6 kg/m2 SD).

In the efficacy analysis, 145, 148, and 147 patients were
included in Formulation A, Formulation B, and the compar-
ator medication arms, respectively. Initial clinical diagno-
ses showed a majority with BV (62.0%), followed by VVC
(19.8%), MVIs (15.5%),

and TV (2.7%). However microbiological diagnoses revealed
percentages as follows: BV (45.4%), MVIs (31.4%), VVC
(10.9%), and TV (0.2%). Notably,

12.0% (n = 53) of patients in the efficacy population had no
detected infectious agents. Diagnoses distribution across
randomization groups is detailed in Table 1.

The primary objective was to assess the efficacy of Formula-
tion A, Formulation B, and comparator medication in treating
BV, VVC, TV, and MVIs, focusing on complete recovery of
clinical findings. Clinical evaluations revealed complete re-
covery rates of 69.2%, 67.0%, and 69.1% of the patients with
BV; 50.0%, 55.9%, and 54.8% for patients with VVC; and
55.6%, 50.0%, and 57.9% for patients with MVIs in the re-
spective treatment arms, showing no statistically significant
differences. Complete and partial clinical recovery rates for
BV, VVC, TV, and MVIs are presented in Table 2. Microbi-
ological tests indicated complete recovery rates of 48.0%,
49.1%, and 55.7% for BV; 29.4%, 56.3%, and 53.3% for
VVC; and 23.3%, 17.0%, and 33.3% for MVIs, with no signifi-
cant differences observed between treatment arms (Table 3).
In the efficacy population, baseline mean vaginal pH was
5.95, which subsequently reduced to 5.33 during follow-up.
Patients clinically diagnosed with BV showed a significant
pH reduction in each treatment arm at follow-up compared to
baseline. However, patients with VVC and TV did not exhibit
statistically significant reductions (p values in Table 4). Ad-
ditionally, mean pH changes from baseline were assessed
between treatment arms, revealing no statistically significant
differences (Table 5).

The baseline mean Nugent score in the efficacy population
was 3.74, decreasing to 2.89 at follow-up. Patients clinical-
ly diagnosed with BV and VVC demonstrated significant
mean Nugent score reductions at follow-up (p < 0.001 for BV
group, p = 0.005 for VVC group), while reductions in patients
clinically diagnosed with TV or MVIs were not significant (p
= 0.227 for TV group, p = 0.099 for MVIs group).Similarly,
Nugent scores, categorized by microbiological diagnosis,
also showed reductions at follow-up, with significant reduc-
tions observed only in patients diagnosed with BV and MVIs
(p < 0.001 for both groups).In the safety population of 544
patients (177 in Formulation A, 182 in Formulation B, and
185 in the comparator medication arms), two patients expe-
rienced two serious adverse events that determined to be
unrelated to the study medications: one pregnancy and one
pelvic inflammatory disease. Overall, 56 patients (10.3%)
experienced 104 AEs, which were distributed evenly among
the three treatment arms (17 patients in Formulation A, 18
patients in Formulation B, and 21 patients in the comparator
medication group). The most frequently reported AEs were
categorized under the group of reproductive system disor-
ders (4.8%), followed by musculoskeletal and connective
tissue disorders (3.3%), gastrointestinal disorders (2.8%),
and nervous system disorders (2.0%). The majority of the
AEs (67.3%) were of mild severity and 66.4% of them were
unrelated to the study medications. None of the patients tem-
porarily or permanently discontinued the study medications
due to an AE or non-tolerability.
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All three formulations were reported as easy to use by al-
most all patients. Only 1% rated ovule insertion difficulty as
poor, while 54.3% found it easy. 79.8% of the patients expe-
rienced satisfaction or high satisfaction with the medications.
Prior experience with similar vaginal products was reported

by 75.7% of patients, and 65.9% indicated a preference for
the treatment used in this study compared to the previous
products. Furthermore, 90% of the patients expressed will-
ingness to consider using this treatment again in the future.

Patients screened for eligibility
(N =577)

Not eligible (screen failures)
(N =15)

Randomized (N = 562)

I
Premature termination (N = 122)
62)
32)
- Lost to follow-up (n = 28)

- Protocol deviation (n

- Withdrew consent (n

Completed per protocol
(Efficacy population)
N = 440

Figure 1: Study flow diagram

|

Did not receive treatment (N = 18)

- Withdrew consent (n = 15)
- Protocol deviation (n = 2)
- Lost to follow-up (n = 1)

Received at least one dose of
study medication
(Safety population)

M =544

Formulation A? Formulation B® Comparator Medica- | Total
tion®
n (%) n (%) n (%) n (%)

Clinical Diagnosis

BV 91 (62.8%) 88 (59.5%) 94 (63.9%) 273 (62.0%)
VWG 22 (15.2%) 34 (23.0%) 31 (21.1%) 87 (19.8%)
TV 5 (3.4%) 4 (2.7%) 3 (2.0%) 12 (2.7%)
MVIs 27 (18.6%) 22 (14.9%) 19 (12.3%) 68 (15.5%)
Total 145 (100.0%) 148 (100.0%) 147 (100.0%) 440 (100.0%)
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Microbiological Di

agnosis

BV 75 (51.7%) 55 (37.2%) 70 (47.6%) 200 (45.4%)
VVC 17 (11.7%) 16 (10.8%) 15 (10.2%) 48 (10.9%)
TV - - 1(7.0%) 1(0.2%)
MVls 43 (29.7%) 53 (35.8%) 42 (28.6%) 138 (31.4%)

None detected among
investigated infections

10 (6.9%)

24 (16.2%)

19 (12.9%)

53 (12.0%)

Total

145 (100.0%)

148 (100.0%)

147 (100.0%)

440 (100.0%)

@ Formulation A: 600 mg fenticonazole nitrate + 1000 mg tinidazole + 100 mg lidocaine
® Formulation B: 600 mg fenticonazole nitrate + 2000 mg tinidazole + 100 mg lidocaine
¢ Comparator medication: 300 mg tinidazole + 200 mg tioconazole nitrate + 100 mg lidocaine

BV, bacterial vaginosis; MVIs, mixed vaginal infections; TV, trichomonas vaginitis; VVC, vulvovaginal candidiasis.

Table 1: Distribution of patients according to the clinical and microbiological diagnoses, and the treatments administered

Formulation A2 Formulation B® Comparator | P value* Total
n (%) n (%) Medication® n (%)
n (%)

Patients diagnosed with a single infection
BV
Complete recov- | 63 (69.2%) 59 (67.0%) 65 (69.1%) 187 (68.5%)
ery
Partial recovery |25 (27.5%) 27 (30.7%) 28 (29.8%) 0.868 80 (29.3%)
No recovery 3 (3.3%) 2 (2.3%) 1(1.1%) 6 (2.2%)
Total 91 (100.0%) 88 (100.0%) 94 (100.0%) 273 (100.0%)
vvC
Complete recov- | 11 (50.0%) 19 (55.9%) 17 (54.8%) 47 (54.0%)
ery
Partial recovery | 7 (31.8%) 11 (32.4%) 11 (35.5%) 0.920 29 (33.3%)
No recovery 4 (18.2%) 4 (11.8%) 3(9.7%) 11 (12.7%)
Total 22 (100.0%) 34 (100.0%) 31 (100.0%) 87 (100.0%)
TV
Complete recov- | 3 (60.0%) 3 (75.0%) 2 (66.7%) 8 (66.7%)
ery
Partial recovery | 2 (40.0%) 1(25.0%) 1(33.3%) 0.894 4 (33.3%)
No recovery - - - ) -
Total 5 (100.0%) 4 (100.0%) 3 (100.0%) 12 (100.0%)
Patients diagnosed with mixed infections
MVis
Complete recov- | 15 (55.6%) 11 (50.0%) 11 (57.9%) 0.718 37 (54.4%)
ery

Partial recovery

11 (40.7%)

9 (40.9%)

8 (42.1%)

28 (41.2%)
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No recovery

1(3.7%)

2 (9.1%)

3 (4.4%)

Total

27 (100.0%)

22 (100.0%)

19 (100.0%)

68 (100.0%)

* Chi-square Test

@ Formulation A: 600 mg fenticonazole nitrate + 1000 mg tinidazole + 100 mg lidocaine
® Formulation B: 600 mg fenticonazole nitrate + 2000 mg tinidazole + 100 mg lidocaine
¢ Comparator medication: 300 mg tinidazole + 200 mg tioconazole nitrate + 100 mg lidocaine
BV, bacterial vaginosis; MVIs, mixed vaginal infections; TV, trichomonas vaginitis; VVC, vulvovaginal candidiasis.

Table 2: Recovery rates according to the clinical evaluations in patients with vaginal infections following treatments

Partial recovery

26 (60.5%)

36 (67.9%)

23 (54.8%)

No recovery

7 (16.3%)

8 (15.1%)

5 (11.9%)

Total

43 (100.0%)

53 (100.0%)

42 (100.0%)

Formulation A?® Formulation B Comparator Med- Total
ication°® P value*
n (%) n (%) n (%) n (%)
Patients diagnosed with a single infection d
BV
Complete recov- | 36 (48.0%) 27 (49.1%) 39 (55.7%) 102 (51.0%)
ery
Partial recovery | 24 (32.0%) 13 (23.6%) 9 (12.9%) 0.087 46 (23.0%)
No recovery 15 (20.0%) 15 (27.3%) 22 (31.4%) 52 (26.0%)
Total 75 (100.0%) 55 (100.0%) 74 (100.0%) 200 (100.0%)
VvVVC
Complete recov- |5 (29.4%) 9 (56.3%) 8 (53.3%) 22 (45.8%)
ery
Partial recovery |4 (23.5%) 5 (31.3%) 1(6.7%) 0.128 10 (20.8%)
No recovery 8 (47.1%) 2 (12.5%) 6 (40.0%) 16 (33.3%)
Total 17 (100.0%) 16 (100.0%) 15 (100.0%) 48 (100.0%)
TV
Complete recov- | - - - -
ery
Partial recovery - - - _ -
No recovery - - 1 (100.0%) 1 (100.0%)
Total - - 1 (100.0%) 1 (100.0%)
Patients diagnosed with mixed infections*
MVis
Complete recov- | 10 (23.3%) 9(17.0%) 14 (33.3%) 33 (23.9%)
ery
0.462

85 (61.6%)
20 (14.5%)
138 (100.0%)
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aFormulation A: 600 mg fenticonazole nitrate + 1000 mg tinidazole + 100 mg lidocaine

® Formulation B: 600 mg fenticonazole nitrate + 2000 mg tinidazole + 100 mg lidocaine

¢ Comparator medication: 300 mg tinidazole + 200 mg tioconazole nitrate + 100 mg lidocaine

BV, bacterial vaginosis; MVIs, mixed vaginal infections; TV, trichomonas vaginitis; VVC, vulvovaginal candidiasis.
4 None of the investigated infections were detected in 53 patients

* Chi-square Test

Table 3: Recovery rates according to the microbiological evaluations in patients with vaginal infections following treatments

Clinical Diagnosis Mean pH at Baseline | Mean pH at Fol-| Mean Change from |P values*
Treatment a low-up Baseline

BV 6.12 5.35 -0.77 <0.001
Formulation A 6.21 5.20 -1.02 <0.001
Formulation B 6.15 5.43 -0.72 <0.001
Comparator medication 5.99 543 -0.57 0.004

VVC 5.43 5.05 -0.37 0.093
Formulation A 5.43 4.84 -0.59 0.141
Formulation B 5.44 5.21 -0.24 0.357
Comparator medication 5.40 5.03 -0.37 0.419

TV 5.83 5.42 -0.42 0.514
Formulation A 5.30 5.30 0.00 1.000
Formulation B 5.75 5.00 -0.75 0.593
Comparator medication 6.83 6.17 -0.67 0.593

MVIs 5.99 5.58 -0.41 0.019
Formulation A 6.06 5.61 -0.44 0.197
Formulation B 6.02 5.55 -0.48 0.121
Comparator medication 5.87 5.58 -0.29 0.419

BV, bacterial vaginosis; MVIs, mixed vaginal infections; TV, trichomonas vaginitis; VVC, vulvovaginal candidiasis.
a Formulation A: 600 mg fenticonazole nitrate + 1000 mg tinidazole + 100 mg lidocaine, Formulation B: 600 mg
fenticonazole nitrate + 2000 mg tinidazole + 100 mg lidocaine, Comparator medication: 300 mg tinidazole + 200 mg
tioconazole nitrate + 100 mg lidocaine

* Baseline and follow-up values compared using Wilcoxon Signed Ranks Test

Table 4: Vaginal pH values and comparison analysis between baseline and follow-up visits within each treatment arm

Diagnosis Compared Treatments a 95% CI
Significance*

Lower Bound | Upper Bound

According to clinical diagnosis
BV

Formulation A — Formulation B 0.598 -0.85 0.26
Formulation A — Comparator medication | 0.145 -0.99 0.10
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Formulation B — Comparator medication | 1.000 -0.70 0.40
VVvC

Formulation A — Formulation B 1.000 -1.65 0.93

Formulation A — Comparator medication | 1.000 -1.53 1.09

Formulation B — Comparator medication | 1.000 -1.04 1.31
TV

Formulation A — Formulation B 1.000 -4.04 5.54

Formulation A — Comparator medication | 1.000 -4.55 5.89

Formulation B — Comparator medication | 1.000 -5.54 5.37
MVIs

Formulation A — Formulation B 1.000 -1.09 1.16

Formulation A — Comparator medication | 1.000 -1.33 1.02

Formulation B — Comparator medication | 1.000 -1.41 1.04
According to microbiological diagnosis
BV

Formulation A — Formulation B 1.000 -0.68 0.73

Formulation A — Comparator medication | 1.000 -0.74 0.58

Formulation B — Comparator medication | 1.000 -0.82 0.61
VvC

Formulation A — Formulation B 0.925 -2.35 0.97

Formulation A — Comparator medication | 1.000 -1.72 1.72

Formulation B — Comparator medication | 0.996 -1.06 243
MVis

Formulation A — Formulation B 0.855 -1.21 0.47

Formulation A — Comparator medication | 0.150 -1.61 0.16

Formulation B — Comparator medication | 0.940 -1.20 0.49
No Infection

Formulation A — Formulation B 1.000 -1.41 1.02

Formulation A — Comparator medication | 1.000 -1.68 0.84

Formulation B — Comparator medication | 1.000 -1.21 0.77

vulvovaginal can

* Bonferroni test

didiasis.

BV, bacterial vaginosis;CI,Confidence interval; MVIs,mixed vaginal infections; TV, trichomonal vaginitis;VVC,

a Formulation A: 600 mg fenticonazole nitrate + 1000 mg tinidazole + 100 mg lidocaine, Formulation B: 600
mg fenticonazole nitrate + 2000 mg tinidazole + 100 mg lidocaine, Comparator medication: 300 mg tinida-
zole + 200 mg tioconazole nitrate + 100 mg lidocaine

Table 5: Comparison of mean change of pH values from baseline to follow-up visit between treatment arms
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Discussion

The study aimed to evaluate the efficacy of two new formu-
lations in achieving complete recovery of clinical findings in
the treatment of BV, VVC, TV, and MVIs. Each single-dose
formulation was compared with one another and with the
three-day treatment regimen of a comparator medication
through clinical and microbiological assessments.

Bacterial, candidal, and trichomonas vaginitis collectively
constitute over 90% of all cases. BV was reported as the
most prevalent (30-35%), followed by VVC at 20-25%, MVIs
at 15-20%, and TV at around 10% [10].Recent reviews in-
dicated even higher prevalence rates, with BV reaching
up to 50%, VVC up to 39%, and TV up to 35% [11]. study,
frequencies were 52.2% for BV, 40.6% for VVC, and 7.2%
for MVIs [12]. Notably, in the Gyno-Turk study conducted in
Tarkiye [13], MVIs were diagnosed in 54.1% of the patients,
followed by BV (35.7%) and VVC (31.6%) at baseline, with
TV was diagnosed in only one patient (1.0%). Cepicky et
al. [14] reported varying rates, like 30% of the symptomat-
ic patients had MVIs, while 15% remained undiagnosed. In
our study, the initial clinical diagnosis revealed BV in 62.0%
of patients, In another of patients,followed by VVC (19.8%)
and MVIs (15.5%), which resembles findings from several
studies. Only one case of trichomoniasis was microbiolog-
ical detected in our study, and oral treatment was initiated
for the patient and her partner. Since there were only one
TV case, this paper does not discuss treatment outcomes
for TV infections.

We strengthened our study by conducting both clinical and
microbiological evaluations, comprehensively examining
causative organisms covering nearly 95% of common vag-
initis infections. It is noteworthy that microbiological inves-
tigations excluded anaerobic microorganisms. Therefore,
the absence of a detected causative agent in 12% of the
patients (n = 53) with presenting symptoms may be attribut-
ed to the microorganisms not included in our investigation.
As seen in previous studies, detecting microbiological find-
ings in every patient with clinical symptoms may not always
be possible [11,12]. The Gyno-Turk study reported a similar
result, where clinical diagnosis did not align with microbio-
logical test results in 21.4% of the patients [13]. While mi-
crobiologic tests typically exhibit high sensitivity, disparities
between clinician diagnosis and laboratory test results may
occur when not all potential causative agents are assessed,
as observed in other studies [15].

A previous study with our comparator medication using the
same dosing regimen evaluated clinical recovery at both 10
and 30 days [12]. Recovery rates were 80.6% on day 10 and
86.6% on day 30. While our study results generally align
with these findings, our tenth-day cure rate was slightly high-
er (95.5% vs 80.6%) than what was reported. Clinical recov-
ery rates in Gyno-Turk study [13], sharing a similar study
design but being a single-arm study, were comparable to our

study (95.5% vs 96.9%).

In the literature, there are also studies on the treatment of
BV with oral pharmaceutical agents. Comparisons were
made between our study results and those of Schwebke and
Desmond, who investigated metronidazole and tinidazole for
seven days in 593 women with BV [16]. They reported cure
rates of 76.8% at 14 days and 64.5% at one month, with
no significant differences between treatment arms. Milani et
al. compared oral single-dose 2 g tinidazole with 2% vaginal
clindamycin cream for seven days in patients with BV, report-
ing a clinical cure rate of 84% at week one with no significant
difference between groups [17]. In our study, Formulation A
achieved a cure rate (complete + partial recovery) of 96.7%,
and Formulation B had a rate of 97.7% for BV. These rates
were comparable to oral treatments reported in the literature.
Despite the anticipation of greater efficacy with seven days
of oral treatment, our study suggests that single-dose vag-
inal treatment with Formulation A or B demonstrated good
efficacy profiles, potentially offering a more advantageous
treatment option with higher patient compliance.

Studies evaluating fixed-dose combinations for the treatment
of mixed infections highlighted the effectiveness of nifuratel
and nystatin. A panel from the Polish Gynecologic Society
endorsed this combination as an effective treatment for MVIs
[18]. Zlatkov and Karag'ozov reported clinical and microbio-
logical cure rates of 89.5% and 84.2% on Day 7, and 83.3%
and 72.2% on Day 30, respectively, following treatment with
nifuratel and nystatin for vulvovaginal complaints [19]. Simi-
larly, a multicenter study conducted by Karag'ozov et al. re-
ported cure rates of 88.1% and 86.8% on Days 7-10, and
81.1% and 82.4% on Days 30-40 with nifuratel and nystatin
combination [20]. Polatti et al. investigated different doses of
nifuratel and nystatin combination for trichomoniasis and/or
candidiasis, reporting microbiological cure rate of 45%, 84%,
and 95% for low, moderate, and high doses, respectively,
over five days [21]. Our study observed cure rates of 96.3%
for Formulation A and 90.9% for Formulation B in patients
with MVIs, suggesting comparable efficacy of a single-dose
treatment to multi-day dosages of nifuratel and nystatin com-
bination.

Increased vaginal pH serves as a diagnostic criterion for BV
[22]. The Gyno-Turk study reported a baseline mean vag-
inal pH of 6.1, which significantly decreased to 5.7 on the
10th day visit [13]. Similarly, our study showed improvements
in mean vaginal pH values for BV patients across all three
treatment arms at the follow-up visit compared to baseline.
Nevertheless, we did not observe any significant differences
between the treatments.

The therapeutic efficacy and tolerability of fenticonazole
were evaluated in a study where symptomatic and myco-
logically confirmed patients received intravaginal admin-
istration of 2% fenticonazole cream once a day for 7 days
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[23]. The results demonstrated a cure rate of 95%, with the
treatment exhibiting a favorable safety profile and no reports
of local or systemic signs or symptoms of toxicity. In anoth-
er clinical study, patients with symptomatic candidiasis were
treated with a single- dose vaginal ovule containing 600 mg
fenticonazole, achieving a cure rate of 70% one week after
treatment [24]. This treatment approach was well- tolerated,
with no observed local or systemic adverse reactions. These
findings align with our study results in terms of efficacy and
safety.

Tinidazole is an agent used in treating trichomonas infec-
tions, particularly in cases resistant to metronidazole. High-
dose tinidazole was recommended in the literature, either
alone or in combination with vaginal administrations for such
cases [8,25]. For our study, we selected high-dose tinida-
zole due to its well-tolerated nature and high cure rates. Data
from trials and prescribing information indicate that AEs were
reported by 11.8% of patients receiving a single 2 g dose of
tinidazole in studies for trichomoniasis and giardiasis, and by
13.8% of patients with multi-day dosing for amebiasis [26].
AEs included metallic / bitter taste, nausea, anorexia (relat-
ed to the gastrointestinal system), and weakness / fatigue /
malaise (associated with the central nervous system). In our
study, the AE incidence was 10.3%, slightly lower than in the
aforementioned studies. Most AEs were related to reproduc-
tive system, assessed as unlikely to be related to the study
medications. The majority of AEs were mild, and none of the
patients discontinued treatment due to AEs. AE distribution
was similar across all three treatment arms. In comparison
with the Gyno-Turk study, where 14.6% of the patients expe-
rienced AEs following vaginal treatment with the comparator
medication [13], our larger study observed a lower percent-
age (11.4%) in that arm.

Additionally, patients in Formulation A and Formulation B
arms experienced fewer AEs (9.6 and 9.9%, respectively)
compared to the third arm, indicating a better safety profile.
Consequently, we conclude that the new formulations exhibit
favorable safety profiles, consistent with previously reported
data.

Conclusions

The single-dose vaginal treatments used in this study offer
several advantages. In cases of common vaginitis, laborato-
ry diagnosis may not always be feasible due to the time-con-
suming and potentially costly nature of laboratory tests.
Therefore, opting for a treatment modality that is effective
against a broad spectrum of pathogens, with the option of a
single- dose administration, is highly practical. Furthermore,
the single-dose vaginal treatment not only reduces the like-
lihood of gastrointestinal AEs associated with oral adminis-
tration but also enhances patient compliance compared to
multiple-dose treatment regimens. As a result, after evalu-
ating clinical, microbiological, and safety data, both low and
high- dose fixed-dose combinations (Formulation A and For-

mulation B) are considered safe, well-tolerated, and highly
effective for the treatment of BV, VVC, and MVIs. Consider-
ing their higher patient compliance, either Formulation A or B
may be the preferable choice.
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