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ABSTRACT
Background: Vaginitis is a frequent and treated based on clinical evaluation in our countries in absence of
microbiological laboratories. Evaluate the effectiveness of the management of vaginitis by ternidazole, neomycin
sulfate, nystatin, prednisolone association.
Methods: A five-month prospective study was carried out in three health facilities in Abidjan. Two-hundred and thirtythree patients with clinical signs of vaginitis were included after signed consent. Pregnant and breast-feeding patients,
hypersensitivity or idiosyncrasy to ternidazole, neomycin sulfate, nystatin, prednisolone association were not included.
Patients were divided into reference group (n=200) for which a microbiological analysis of vaginal secretions was
carried out 2-4 days before treatment and control group (n=33) for which treatment was initiated straightaway.
Evaluation criteria were clinical symptoms, microbiological balance carried out 10 to 14 days after treatment and
occurrence of side effects. Statistical tests used were Khi2 and exact Fisher test (p<0.05).
Results: Pathological leucorrhoea was differently observed in both group (p=0.001). During the follow-up visit, the
persistence of symptoms was not different (p=0.99). This combination has demonstrated its efficacy in cases of Candida
albicans vaginitis, bacterial vaginosis, trichomonas vaginalis vaginitis, and mixed vaginitis. A significantly
improvement of symptoms (p=0.001) and low rate of biologically proven recurrence was observed in both groups. No
allergic reactions linked was reported.
Conclusions: In our countries this therapeutic combination appears to be an option for treated mixed vaginitis in first
intention without preliminary samples of vaginal secretions.
Keywords: Vulvovaginitis, Mycobacterial analysis, Ternidazole-neomycin sulfate-nystatin-prednisolone

INTRODUCTION
The vagina serves as an outside-communicating channel
normally with unique flora that sustains the internal
physical and chemical environment. the vagina is an
ecosystem made up of several bacterial agents whose
physiology depends on maintaining a balance between
these different components.1 According to recent studies,
the normal vaginal pH of women in reproductive activity

is moderately acidic and is between 3.8 and 5.2,3 Regarding
the vaginal microbiome in particular, interest has been
increasingly given to it in recent years, in order to
guarantee well-being in women.4,5 The vaginal ecosystem
is made up of billions of microbes coexisting in a
homeostasis and mutualism relationship with its human
host. The host provides a moist, nutritious and warm
habitat for the microbes, while the resident microbiota
produces antimicrobial and anti-inflammatory factors.6
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This vaginal microbiota thus represents the first line of
defense against non-indigenous microorganisms, but this
balance can be broken by the conjunction of several
internal and/or external factors. Some internal factors,
such as hormonal status, age and immune system, altering
the host environment impairs its ability to control
opportunistic pathogens contained in resident microbes
that could invade the human body and cause disease.
External interferences, such as taking antibiotics,
infectious pathologies and environmental microbial
exposure, influence the vaginal microbiota, constituting
potential risk factors for disease.7-12 The action of these
internal and/or external factors leads to a disruption of the
balance of the ecosystem, called dysbiosis.
DNA sequencing techniques have shown a limited
association between the intestinal ecosystem and the
occurrence of the disease, in contrast to the link between
disturbances of the vaginal ecosystem and bacterial
vaginosis (BV).13,14
Furthermore, BV is said to trigger many health disorders
including adverse pregnancy outcomes, human
immunodeficiency virus (HIV), human papillomavirus
(HPV), and pelvic inflammatory disease (PID).
Several studies have shown discrepancies between the
frequencies of occurrence of lower genital infections, with
first line bacterial vaginosis (8 to 75%), followed by
vaginal candidiasis (2.2%) for and for trichomoniasis (0 to
34%).15-19 In our low incomes countries of sub-Saharan
Africa, these low genital infections are generally
underestimated because of the poverty of our statistics. In
addition, etiological research is exceptional before starting
treatment which very often is based on the data of the
clinical examination due to the unavailability of
laboratories for myco-parasito-bacteriological analyzes of
vaginal secretions. This treatment is based on certain
broad-spectrum therapeutic combinations comprising
several local antiseptics (anti-bacterial, anti-parasitic,
antimycotics). It is therefore to assess the effectiveness of
our practice regarding the management of patients with
vaginitis that we initiated this observational study. The
main objective of the study was to assess the clinical
efficacy of treatment with the combination ternidazole
(anti-trichomonas)-neomycin
(antibiotic)-nystatin
(antifungal)
-prednisolone
(anti-inflammatory),
administered in immediately in patients with signs of
vaginitis. Secondary objectives were to assess the
microbiological efficacy of this therapeutic combination,
the correlation between efficacy on clinical symptoms and
microbiological efficacy as well as tolerance.
METHODS
we carried out a multicentric, prospective, descriptive and
analytical study which took place in the three university
hospitals of Abidjan-Cote d'Ivoire (Cocody, Yopougon
and Treichville) over a period of 5 months from January to
May 2017.

Were included in the study two hundred and thirty-three
(233) women aged 18 to 45 years with symptoms and signs
of vulva and vaginal inflammation leading to the diagnosis
of "vaginitis". Before their inclusion in the study, all
patients received and read an information leaflet clearly
explaining the benefits / risks of participating in this study
and freely signed and dated two copies of informed
consent attesting to their agreement participation. For the
choice of treatment mode, the patients were randomized
into two groups according to the order of presentation in
consultation, were not retained for the study pregnant or
breastfeeding women, co-infections, sexually transmitted
infections, HIV infection, hypersensitivity or idiosyncrasy
to the combination of ternidazole, neomycin sulfate,
nystatin, prednisolone.
The course of the procedure included for all the patients, a
thorough interrogation and gynecological examination
(vulva examination, speculum placement and vaginal
examination) which made it possible to suspect the
diagnosis of vaginitis. Then patients were randomized into
2 groups for the treatment procedure.
The first group corresponded to the reference group which
consisted of 4 subgroups of women. For the reference
group, myco-bacterio-parasitological confirmation of
vaginitis was obtained at the reference laboratory of
university hospital of Cocody (Institute Pasteur) before
starting treatment.
The second group was the control group, composed of
patients who immediately received the local antiseptic
treatment (combination of ternidazole, neomycin sulfate,
nystatin, prednisolone) without any myco-bacterialparasitological analysis. In the short-term follow-up of
patients in both groups, a myco-bacterial-parasitological
examination was requested and a gynecological
examination performed on admission 10 to 14 days later.
The drug was in the form of a vaginal tablet and was
administered vaginally at a dosage of 1 tablet once a day
at bedtime for 10 days. Before the tablet is introduced into
the vagina, it has been recommended to wet it in water for
2-3 seconds and insert it deep into the vagina.
The evaluation criteria were clinical and myco-parasitobacteriological characteristics at inclusion (presence or not
of lactobacilli, various pathogenic groups such as
Trichomonas, Mycoplasmas, easts, Staphylococci,
Streptococcus, Escherichia coli, ...) and other
opportunistic bacteria (anaerobic, Gardnerella vaginalis)
of the vaginal flora, and finally the evolution of symptoms
under short-term treatment (10 to 14 days). We also
recorded the occurrence of side effects related to the use of
the drug such as stinging or local irritation.
Ethical approval
Before starting the study, authorizations were obtained
from the competent authorities, in particular the national
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ethics committee and the management of the various
hospitals and the Pasteur institute.
Statistical analysis required the use of software EPI info
6.04, excel and word. The statistical tests used for the
comparison of the numbers were Pearson's chi-square and
Fisher's exact test with a significance level set at 5%
(p<0.05).
RESULTS
General characteristics of patients on inclusion (Table 1)
Reference group consisted n=200 women divide into 4
subgroups (SG) who received the treatment after mycoparasito-bacteriological diagnosis of vaginitis: 1st
subgroup (SG1): n=72 women (30.9%) with a diagnosis of
Vulvovaginal candidiasis (VVC), 2nd subgroup (SG2):
n=30 (12.9%) with bacterial vaginosis (BV), 3 rd subgroup
(SG3): n=34 (14.6%) with a vaginitis trichomoniasis (VT),
4th subgroup (SG4): n=64 (27.5%) with mixed vaginitis
(VM). Control group: n=33 women treated straight away
without myco-parasito-bacteriological diagnosis (14.1%).
Symptoms reported at the inclusion visit before treatment
with the combination ternidazole, neomycin sulfate,
nystatin, prednisolone (Table 2)
Before treatment, a significant difference was observed for
pathological leucorrhoea between the reference group and
the control group (p=0.001). These abnormal vaginal
discharges were distributed differently in the different
subgroups: (SG1: 91.7%, SG2: 60%, SG3: 64.7%, SG4:
82.8%, Control group: 57.6%); The distribution of other
symptoms before the treatment was not statistically
different in the reference groups and the control group. The
differences were in fact not significant for vulvar pruritus
(p=0.99), uncomfortable and unpleasant sensations in the
vulva (p=0.99), dyspareunia (p=0.06), urination burns
(p=0.99) and malodorous vaginal odor (p=0.13). In the
different subgroups, these symptoms were observed in the
proportions specified in Tables 1 and 2: Vulvar pruritus
(SG1: 97.2%, SG2: 40%, SG3: 58.8%, SG4: 51.6%,
control group: 66.8%); Uncomfortable and unpleasant
sensations of the vulva (sensation of cooking) (SG1:
5.56%, SG2: 10%, SG3: 29.4%, SG4: 28.1%, Control
group: 18.1%); Dyspareunia (SG1: 6.9%, SG2: 26.8%,
SG3: 23.5%, SG4: 40.6%, control group: 9.1%); Voiding
burns (SG1: 0.0%, SG2: 0.0%, SG3: 5.9%, SG4: 1.6%,
control group: 0.0%); Smelly vaginal odor (SG1: 1.4%,
SG2: 73.3%, SG3: 14.7%, SG4: 42.2%, control group:
15.2%).
Abnormal vaginal discharge was statistically more
observed in the reference groups compared to the control
group (p=0.001).
Symptoms reported at the follow-up visit after treatment
with the combination (Table 3)

During the follow-up visit, 10 to 14 days after treatment,
we observed a greater number of recurrences in the
reference group without this difference being statistically
significant (p=0.99). The main symptoms complained of
all the women in our study at this check-up were: abnormal
vaginal discharge in 4 women, i.e., 1.7% (4/233), vulvar
itching in 2 women, i.e., 0.9% (2/233), dyspareunia in 1
woman or 0.4% (1/233), foul-smelling vaginal odor in 2
women or 0.9% (2/233). This abnormal vaginal discharge
corresponded to 1 woman (1.4%) in the 1st group; 1 woman
(3.3%) from the 2nd group; 1 woman of the 3rd group
(2.9%); 0 woman in the 4th group and 1 woman (3.0%) in
the control group. Vulvar pruritus was detected in 1
woman of the 1st (1.4%) and 3rd (2.9%) groups and was not
observed in any woman in the 2nd, 4th groups and the
control group. Uncomfortable and unpleasant sensations
of the vulva, and burning urination were not observed in
the two groups. Dyspareunia was only present in 1 woman
in the reference group. The smelly vaginal odor was found
in 1 woman in group 3 (2.9%) and in a woman in group 1
(1.4%).
Therapeutic efficacy and patient satisfaction (Tables 4 to
6)
The evaluation of the effectiveness of the treatment and the
presence of recurrences were carried out during the followup visit, 10 to 14 days after the start of the treatment, taking
into account the dynamics of the evolution of the
symptoms, of the clinic of disease and microbiological
criteria obtained in the laboratory microbiological analysis
of vaginal secretions, 10 to 14 days after treatment, made
it possible to objectify the effectiveness of the treatment on
bacterial and parasitic species. The recurrences concerned
1 case of VC, 1 case of BV, 3 cases of VT, 2 cases of MV
in the reference group, i.e., a total of 3.5% (7 cases/233).
Recurrence also occurred in the control group (Table 5)
The occurrence of a recurrence was not influenced by the
way in which the treatment was prescribed (p=0.99). To
assess the effectiveness of the treatment, we also took into
account other parameters, in particular: The time to
symptom improvement, which was between the 3rd and 4th
day after the start of treatment, with a significant
difference in favor of the control group (p=0.001). The
time of symptom resolution which, without being
statistically significant, was between the 4th and 5th day
after the start of treatment (p=0.07). In the control group,
the bacterio-parasito-mycological control 10 to 14 days
after the treatment was normal with a type I vaginal flora
in 32 women (97%). One case of recurrent vaginal
candidiasis was diagnosed (Table 5). This suggests that the
combination of ternidazole, neomycin sulfate, nystatin,
prednisolone can be prescribed to women with obvious
clinical signs of vaginitis, without predicting their
etiologies, with very appreciable effectiveness (97% cure
rate).
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Table 1: General characteristics and symptoms of patients at inclusion before treatment.
Characteristics
Socio-demographic
Age (Years ± SD)
Age (Years)
Pregnancies
(n ± SD)
Deliveries (n ± SD)
Symptoms
Abnormal discharge
Vulvar ichting
Cooking sensation
Dyspareunia
Urination burns
Smelly vaginal odor

Reference groups
VVC, n=72
BV, n=30
(%)
(%)

VT, n=34
(%)

MV, n=64
(%)

Group
control, n=33
(%)

P value

28.45±8.43
12.16±1.43

25.2±7.85
12.33±1.33

25.97±8.26
12.47±1.6

25.73±8.23
12±1.45

25.06±11.29
10.63±3.65

0.17 (NS)
0.001 (S)

2.41±1.9

1.6±2.04

1.95±2.25

1.95±2.25

1.81±1.91

0.70 (NS)

1.62±1.64

1.1±1.4

1.3±1.64

1.15±1.52

11.18±1.48

0.89 (NS)

66 (91.8)
70 (97.2)
5.5 (6)
5 (6.9)
0 (0)
1 (1.4)

18 (60)
12 (40)
3 (10)
8 (26.8)
0 (0)
22 (73.3)

22 (64.7)
20 (58.8)
10 (29.4)
8 (23.5)
2 (5.9)
5 (14.7)

53 (82.8)
33 (51.6)
18 (28.1)
26 (40.6)
1 (1.6)
27 (42.2)

19 (57.6)
22 (66.8)
6 (18.1)
3 (9.1)
0 (0)
05 (15.2)

0.001 (S)
0.001 (S)
0.001 (S)
0.001 (S)
Non valid
0.001 (S)

S: Significant; NS: Not significant; ET = Standard deviation; * Candida albicans vaginitis; ** Bacterial vaginosis.

Table 2: Main symptoms encountered according to the study groups during the inclusion visit.
Symptoms
Pathological
Leucorrhoea
Vulvar itching
Vulvar burning
Pain with sexual
Dysuria
Smelly vaginal odour

Reference group, n (%)

Control group n (%)

P value

159

19

0.001 (S)

135
35
47
3
55

22
6
3
0
5

0.99 (NS)
0.99 (NS)
0.06 (NS)
0.99 (NS)
0.13 (NS)

NS: Not significant.

Table 3: Comparison of the occurrence of recurrences 10 to 14 days after treatment.
Recurrences
Yes
No
Total

Reference group, n (%)
7 (3.5)
193 (96.5)
200 (100)

Control group, n (%)
1 (3.03)
32 (96.97)
33 (100)

Total
8
225
233

P value
0.99 (NS)

NS: Not significant

Table 4: Efficacy results on symptoms 10 to 14 days after treatment.
Symptoms
Pathological
leucorrhoea
Vulvar pruritus
Cooking sensation
Dyspareunia
Urine burns
Smelly vaginal odor

Reference groups
VVC, n=3
BV, n=1

VT, n=2

MV, n=1

Group
control, n=1

1 (1.4)

1 (3.3)

1 (2.9)

0 (0)

1 (3.03)

1 (1.4)
0 (0)
0 (0)
0 (0)
1 (1.4)

0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

1 (2.9)
0 (0)
0 (0)
0 (0)
1 (2.9)

0 (0)
0 (0)
1 (1.6)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

S: Significant; NS: Not significant; ET = Standard deviation.

Table 5: Recurrence rate in the different groups after treatment.
Characteristics

Reference groups
VVC
BV

VT

MV

Group
control

P value

10 to 14 days
after treatment

3.23±1.8

3.32±2.18

3.26±1.88

2.58±1.66

0.001 (S)

4.56±1.75 3
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Table 6: Time to symptom progression and level of satisfaction according to the groups after treatment.
Characteristics
Improvement period of
symptoms (days)
disappearance period
of symptoms (days)
Satisfaction of patient

Reference groups
VVC
BV

VT

MV

Group
control

P value

3.23±1.8

4.56±1.753

3.32±2.18

3.26±1.88

2.58±1.66

0.001 (S)

3.80±2.37

3.16±2.84

3.41±2.84

3.89±2.63

4.90±2.61

0.07 (NS)

71 (98.6%)

30 (100%)

33 (97.1%)

64 (100%)

30 (90.9%)

Not
applicable

Average patient satisfaction (groups 1, 2, 3, 4 and control group) 97.32%

DISCUSSION
Vaginitis is a common disorder among women of varying
ages, and most women have at least one episode of
vaginitis during their lives.20 Vaginitis occurs because of
the introduction of pathogens or changes in the vaginal
environment that spread pathogens and change the vaginal
flora. Vaginitis is caused by bacterial vaginosis,
vulvovaginal candidiasis, or trichomoniasis.21 As the
observations of DAN et al the present study showed that
vaginitis caused by Candida albicans (VC) was the most
frequent lower genital disorder in the reference group
(30.9%), for which a microbiological analysis of vaginal
secretions had been performed before administering the
treatment; followed by mixed vaginitis (27.5%). 19 For
some authors, among all vaginitis cases, between 40% and
50% cases are caused by bacterial vaginosis, between 20%
and 25% are caused by vulvovaginal candidiasis, and
between 15% and 20% are caused by trichomoniasis.22
Characteristic symptoms, including discharge, odor,
itching, irritation, and burning, produce discomfort or
cause other vaginal complications. These symptoms are
related to abnormal vaginal flora.23,24 Vulvovaginal
complaints are one of the most common reasons for
women to seek medical advice.25 The differential
diagnosis of different types of vaginitis is difficult by
symptoms or signs alone. Women with vulvovaginal
candidiasis can even present a normal or acidic vaginal. 22
Moreover, an inefficacious treatment with poor response
may come after an inaccurate diagnosis with further
potential sequelae, such as pelvic inflammatory
disease.26,27 There are various signs and symptoms of
vaginitis which suggest different types of vaginitis with
other corresponding treatments in the clinical routine. 28
However, in our context of under-medicalization, in the
presence of difficulties in microbiological analysis of
vaginal secretions, treatment based on syndromic
management is frequently proposed.29 The combination of
ternidazole, neomycin sulfate, nystatin, prednisolone has
demonstrated its therapeutic efficacy in cases of CV,
bacterial vaginosis (BV), Trichomonas vaginalis (TV), and
even in mixed infection (VM). This efficacy was observed
both clinically, with a significant and rapid improvement
in symptoms within 3 to 4 days (significant difference in
favor of the control group p=0.001); but also, on the
microbiological level with a biologically proven low
recurrence rate in the two groups (3.4%). Furthermore,

there was no statistically significant difference in the
occurrence of recurrence between the two groups
(p=0.99). Thus, the combination of ternidazole, neomycin
sulfate, nystatin, prednisolone could represent an
interesting therapeutic option in women with obvious
clinical signs of vaginitis, in the absence of prior
microbiological analysis of vaginal secretions, with very
effective appreciable (97% cure rate). No adverse effects
related to the combination of ternidazole, neomycin
sulfate, nystatin, prednisolone occurred in this study.
Limitations of the study were the delay in obtaining the
myco-bacterial-parasitological results, the difficulties in
using the drug and in assessing the evolution of the
symptoms.
CONCLUSION
This study showed that the combination of ternidazole,
neomycin sulfate, nystatin, prednisolone could be
administered to initiate treatment for vaginitis as soon as it
appears without the need to take preliminary samples of
vaginal secretions.
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