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ABSTRACT
Objectives: To describe the safety and the clinical
and microbiological efficacy of a single oral dose
of a combined treatment with secnidazole plus
fluconazole for the syndromic management of
symptomatic vaginal discharge.
Materials and methods: A clinical trial without
control group study was conducted including women
with symptomatic vaginal discharge who assisted to
a secondary level hospital in Bogota, Colombia. 118
women were included in a consecutive convenience
sample who received the study treatment according
to syndromic diagnosis approach. Microbiological
diagnosis of bacterial vaginosis (BV) was confirmed
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by Nugent score, yeast infection by candida culture
and trichomoniasis by wet mount. Prevalence,
clinical and microbioogical efficacy and safety of the
secnidazole and fluconazole combination pill was
determined and a sensitivity analysis for treatment
efficacy was performed.
Results: The following infections were found:
BV in 57.1%, candidiasis in 28.8%, and mixed
infections in 10.8%. In 8.5% of the patients, the
microbiology tests were negative. No trichomonas
were found. The clinical cure rate was 90.4%, and
the microbiological cure rate was 94.1% with the
study medication. Twelve cases (12.90%) presented
drug-related non serious adverse events.
Conclusion: The most prevalent infection was BV,
followed by candidiasis and mixed infection. The
combination of a single dose of secnidazole plus
fluconazole combined pill had an efficacy rate over
90% and was safe for the treatment of symptomatic
women with vaginal discharge.
Key words: Vaginosis, bacterial, candidiasis, vulvo
vaginal, vaginal discharge, therapeutics, secnidazole,
fluconazole.
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Resumen
Objetivos: describir la seguridad y la eficacia clínica y microbiológica del tratamiento combinado
de secnidazol mas fluconazol oral, dosis única, para
el manejo del flujo vaginal sintomático.
Materiales y métodos: ensayo clínico sin grupo
control, realizado en mujeres sintomáticas con flujo vaginal en un hospital de mediana complejidad
localizado en la ciudad de Bogotá, Colombia. Se
incluyeron 118 mujeres por muestreo consecutivo
por conveniencia quienes recibieron el tratamiento de acuerdo con el diagnóstico sindrómico. El
diagnóstico microbiológico se estableció usando el
puntaje de Nugent para vaginosis bacteriana (VB),
el cultivo para cándida y el frotis directo en fresco
para tricomonas. Se estimaron la prevalencia, la
efectividad clínica y microbiológica, y la seguridad
del tratamiento combinado de secnidazol con fluconazol en mono dosis, y se realizó un análisis de
sensibilidad para la eficacia del tratamiento.
Resultados: la prevalencia de VB fue del 57,1 %,
de candidiasis fue del 28,8 % y de la infección mixta
10,8 %. No se encontró infección por tricomonas.
En 8,5 % de las pacientes los resultados microbiológicos fueron negativos. La tasa de curación clínica
con secnidazol más fluconazol fue de 90,4 %, y la
tasa de curación microbiológica fue de 94,1 %. Doce
pacientes (12,90 %) presentaron eventos adversos no
serios relacionados con el medicamento.
Conclusión: la VB fue la infección más común
en este estudio, seguida por la candidiasis y las infecciones mixtas. La combinación secnidazol más
fluconazol es una intervención efectiva para alcanzar
la cura clínica y microbiológica en las pacientes con
síndrome de flujo vaginal, con una baja frecuencia
de eventos adversos no serios.
Palabras clave: vaginosis bacteriana, candidiasis
vulvovaginal, síndrome de flujo vaginal, tratamiento, secnidazol, fluconazol.

Introduction
Genital tract infections (GTIs) have increased in
the past decade and there is an association between
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sexually transmitted infections (STIs) and HIV
transmission (1). It has also been suggested that
other GTIs, such as bacterial vaginosis (BV) (2)
and trichomoniasis (3) are associated with HIV
transmission.
In an effort to reduce the transmission of
GTIs, the World Health Organization (WHO)
proposed a syndromic diagnostic approach as a
low cost alternative in places with no access to
laboratory diagnostic tests (4, 5). This approach
was initially applied in sub-Saharan Africa and
was particularly effective in men and women with
genital ulcers. However, its effectiveness has been
controversial in certain situations (e. g., when the
prevalence of causative agents is low or unknown, for
asymptomatic sexually transmitted infections (STIs),
and for women with vaginal discharge, for whom the
syndromic approach can lead to overdiagnosis and
unnecessary treatments (6)
Under the syndromic approach, an effective
treatment against Candida albicans, Trichomonas
vaginalis, and bacterial vaginosis is advised in
patients with vaginal discharge syndrome (7).
In fact, there are mixed infections in 23.2% of
women with symptoms of vaginal discharge or
pruritus (8). Metronidazole plus clotrimazole has
been recommended as a first-line treatment, but
there are other alternatives, such as fluconazole
or itraconazole for the management of candidiasis
(9) and secnidazole for the treatment of BV (10).
Therefore, for syndromic management of vaginal
discharge the combination of fluconazole and
secnidazole could be used, but there were no
studies evaluating this combination in the literature
reviewed.
The objectives of this study were to describe the
clinical and microbiological cure rate and safety
of the combination of oral single dose secnidazole
plus fluconazole treatment of vaginal discharge
according to the syndromic diagnostic approach.

Materials and methods
A clinical trial without control group was carried
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out in order to describe the efficacy and safety of a
single dose of an oral combination medication with
2 g secnidazole and 150 mg fluconazole in women
with symptomatic vaginal discharge syndrome was
performed. The study was conducted in the outpatient
service of a public, medium level of complexity
hospital in Bogota, Colombia. The participants
were sexually active women with lower genital tract
symptoms (leukorrhea, itching, burning, pain, foulsmelling vaginal discharge, or urethral symptoms)
compatible with symptomatic vaginal discharge
syndrome. Patients with a clinical diagnosis of
cervicitis, severe medical conditions, liver disease,
allergies, or known reactions to the drugs under
study, pregnant women or breastfeeding, women
who had previously participated in the study and
women who had received antibiotic therapy in the
previous 14 days were excluded. A consecutive
convenience sample size of 100 symptomatic patients
was initially calculated. An anticipated 20% rate of
lost to follow-up patients was considered.
Procedures. Patients were invited to participate by
a trained nurse. After signing the consent form, the
subjects underwent a clinical examination. Vaginal
samples were taken for wet mount microscopy,
lateral vaginal wall smear was taken for Gram
stain and Candida culture. The clinical diagnosis
was made based on clinical examination. A blood
count was performed, and transaminases were
measured. Subsequently, treatment was provided
under the supervision of the researchers. The
subjects returned for a follow-up visit in the next
three weeks, and a second return visit took place
between 4 to 6 weeks after the initial visit. At
the first follow-up visit, clinical cure, defined as
a remission of signs or symptoms of the vaginal
discharge, was assessed, and samples were taken
to evaluate microbiological cure. The participants
who did not attend the follow-up control visit were
contacted by telephone to estimate clinical cure.
The presence of adverse effects was determined
using a survey, a follow-up blood count and the
measurement of blood transaminases. At the second

follow-up control clinical cure was evaluated. For
cases of vaginitis caused by Trichomonas vaginalis
treatment for the sexual partner was planned.
The patients who had infections at the first posttreatment control visit were treated according to
the recommended regimens (7).
Laboratory Tests. The amine test was performed
with 10% KOH, and the vaginal pH was measured
with litmus paper. Gram staining was performed,
and BV was diagnosed by a trained bacteriologist
using the Nugent criteria, when a score of 7 or
more was found (11). A wet mount was performed
to identify Trichomonas vaginalis. Sabouraud medium
and blood agar were used to isolate yeast, and
chrome agar was used to identify Candida albicans.
Transaminases were measured using ALT and
AST Cobas® processed in a Roche/Hitachi auto
mated analyzer according to the manufacturer’s
instructions. The blood counts were processed on
a Roche XT-1800i automated hematology analyzer.
The following variables were evaluated: demo
graphic variables, life style habits such as smoking
and the use of contraception, anthropometric data,
and gynecological examination symptoms and signs.
The outcome variables included the prevalence rates
of VB, vaginal candidiasis and trichomoniasis, the
efficacy of treatment in terms of clinical cure and
microbiological cure rates, and the cure rate for
each etiological group. The frequency of adverse
treatment effects was estimated; a significant
elevation in transaminases, defined as a 50%
increase in the blood transaminases, leukopenia
or thrombocytopenia after receiving the study
treatment were considered adverse effects.
The statistical analysis was performed with
STATA 11.0 software (College Station, Texas, USA).
Simple and relative frequencies and measures of
central tendency and dispersion appropriate for
the distribution of the variables were calculated. A
sensitivity analysis was performed on the treatment
efficacy results, taking the follow-up losses into
consideration.
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Ethical considerations. All women signed a written
informed consent form agreeing to participate
voluntarily in the study. The study was approved by
the Ethics Committee of the Faculty of Medicine
of the National University of Colombia and by
the Research Committee (Institutional Review
Board) of the Engativá Hospital. The protocol was
registered at ClinicalTrialsFeeds.org under the ID
number 309010018168.

Results
Between September 1, 2012 and February 15, 2013,
128 women with symptoms of lower genital tract
infections were evaluated. Nine of these women
did not meet the inclusion criteria and one was
excluded because she was breast-feeding. A total
of 118 women were included (figure 1).

The demographic characteristics of the patients
are shown in table 1. The median age was 31
years; the mean of BMI was 24.28 kg/m2 and the
median of previous pregnancies was 2.0. Fifty-nine
patients (50%) reported previous episodes of genital
infections.
The most frequent symptom was vaginal
discharge (96.6%) followed by foul smell (57.6%)
and pruritus (54.2%). The median duration of
symptoms was two months (range, two days to
12 months). Vaginal discharge was present in
all patients on genital examination. Other signs
founded were foul smell (70.3%), erythema (47.5%)
and edema (40.7%). None of the patients had genital
ulcers. The amine test was positive in 48 patients
(40.68%), and pH values > 5 were observed in 93
patients (88.8%).

Figure 1.
Flowchart of patients for the evaluation of clinical cure after treatment with a single dose of a
combination of secnidazole + fluconazole in patients with symptomatic vaginal discharge

128
Patients with symptoms of
lower genital tract infections
Excluded: 10
9 no inclusion criteria
1 exclusion criteria
118
Included in the study
Lost to follow-up
14/118 (11.86%)
With follow-up
104/118 (88.14%)

Clinical cure
94/104 (90.38%;
IC 95%: 83.03-95.29%)
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No clinical cure
10/104 (9.61%)
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Table 1.
Patient characteristics
Characteristic

Mean (SD)	Range

Age (years)
31.0*
Weight (kg)
62.39 (10.73)
Height (cm)
159.98 (5.41)
2
24.28 (3.84)
BMI (kg/m )
Previous pregnancies
2.0*
Previous deliveries
1.0*
Level of education
Frequency
Illiterate
1
Primary
15
High
69
Technical or Professional
33
Occupation
Student
8
Worker
62
Other
48
Marital status
Single
47
Married
54
Separated or widowed
15
Social security status
Subsidized
79
Contributory
35
No social security
3
Special regimen
1
Socioeconomic status
1-2
62
3-4
55
No data
1
Contraception
No method of
contraception
42
Surgical sterilization
37
Hormonal methods
24
Intrauterine device
9
Barrier
6

18-50

0-13
0-9
Percent
0.86
12.67
58.49
27.98
6.78
52.54
40.68
40.52
46.55
12.93
66.95
29.66
2.54
0.85
52.54
46.61
0.85

35.59
48.68
31.57
11.84
7.89

*: Median

There was a unique infection in 96 patients
and mix infection in 12. The bacterial vaginosis
was diagnosed by the Nugent score, in 62 (57.11%)
patients, there were 46 positive cultures for Candida,

of which 30 (65.22%) were Candida albicans, and 16
(34.78%) were other species of Candida. None of
the patients had tricomoniasis. Table 2 shows the
microbiological laboratory results.
The follow-up evaluation was conducted with
a total of 104 women (At the office in 93 women
and via telephone in 11 women) (figure 1). A total
of 94/104 (90.38%) patients who participated in a
follow-up visit, showed clinical cure.
The microbiological analyses corresponding
to the index consultation were positive in 108
of 118 patients (91.53%) patients. In the follow
up visit, 93 patients had microbiological control,
microbiological cure was observed in 79 of the 84
(94.05%) patients who had positive results of the
cultures taken at the first visit. Five patients still had
an infection: One had candidiasis and four had BV.
One patient who had BV at the time of admission
still had BV and also presented candidiasis. Of
the ten patients who had negative microbiological
results at the time of admission, six continued to
have negative tests, one was follow up loss and three
had a de novo infection (two candidiasis and one
BV) (figure 2).
In the group of patient with microbiological
control, after treatment, 33 of the 34 patients
with candidiasis diagnosed by culture at the time
of admission had negative cultures, founding a
microbiological cure rate for candidiasis of 97.1%,
and of the 58 patients with an initial BV diagnosis
and with microbiological control, 55 demonstrated
microbiological cure (94.38%).
A second follow-up evaluation was performed
face-to-face or over the phone with 96 patients. At
this visit three participants (3.12%) had a syndromic
diagnosis of vaginal discharge, that corresponded
in the microbiological results to a one persistent
candidiasis, one recurrent candidiasis (a positive
culture at the time of admission and a negative
culture at the first follow-up visit), and the other
patient has recurrent candidiasis plus de novo BV.
Adverse events occurred in 15 patients (16.13%):
12 experienced nausea (12.90%), three experienced
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Table 2.
Etiological diagnoses of the patients at the initial visit and post-treatment visit
Microbiological diagnosis
pre-treatment:

Microbiological diagnosis
post-treatment:

n (%)
10 ( 8.47)
62 (57.11)
34 (28.81)
12 (10.17)
118 (100)

n (%)
85 (91.39)
4 (4.30)
3 (3.23)
1 (1.08)
93 (100)

Negative
Bacterial vaginosis (BV)
Vaginal candidiasis
Bacterial vaginosis plus vaginal candidiasis
Total

Figure 2.
Flowchart of patients for the evaluation of microbiological cure after treatment with a single dose
of a combination of secnidazole + fluconazole in patients with symptomatic vaginal discharge
128
Patients with symptoms of
lower genital tract infections
Excluded: 10
9 no inclusion criteria
1 exclusion criteria
118
Included in the study

With positive
microbiological laboratory
108/118 (91.53%)

With microbiological
control
84/108 (77.7%)

Microbiological
cure
79/84 (94.05%;
IC 95%: 86.65-98.04)

No microbiological
cure
5/84 (5.95%;
IC 95%: 1.96-13.34)

With negative
microbiological laboratory
10/118 (8.47%)

With microbiological
control
9/10 (90%)

Persistent
negative
microbiological
result
6/9 (66.6%)

De novo
infection
3/9 (33.33%)
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headache (3.23%), three experienced gastritis
(3.23%), and two experienced vomiting (2.15%).
Twelve cases (12.90%) were considered drugrelated, and there were no serious adverse events.
Five patients (4.76%) had a blood count at the time
of admission that indicated mild leukocytosis, but
these blood counts normalized in the follow-up
laboratory test. Two patients (2.11%) who initially
had a normal blood count showed slight changes
at the time of the follow-up visit but did not
demonstrate leukopenia or thrombocytopenia.
The median AST level at the time of admission
was 18.5 U/L (interquartile range (IQR): 7-42), and
the median ALT level was 18.5 U/L (IQR: 8-77). At
the first follow-up visit, the median AST and ALT
levels were 20 U/L (IQR: 10-38) and 18 U/L (IQR:
9-67), without differences with the baseline values
(p = 0.0536 for AST and p = 0.8829 for ALT). No
patients showed a significant increase in the blood
transaminase levels.

Discussion
The specific prevalence of the infections found in this
study of symptomatic women with vaginal discharge
were 57.11% for BV, 28.81% for candidiasis, and
10.17% for mixed infections (BV plus candidiasis).
There were no cases of Trichomonas infection, and
10 patients (8.47%) had negative laboratory results
at the time of admission. Of the Candida species,
65.22% were Candida albicans, and the remaining
samples were other Candida species.
These results are consistent with those published
worldwide. BV and Candida are the most common
causes of vaginal infections in symptomatic
women, the prevalence of BV being 22-50% and
the prevalence of Candida 17-39% (12). One study
reported that among women with symptoms of
genital tract infections in Colombia, the prevalence
of BV was 39.6%, the prevalence of candidiasis was
11%, and the prevalence of trichomoniasis was 1%
(8). In that study, Candida albicans accounted for
96.1% of the Candida isolates, a higher proportion
than the founded in the present investigation.

This study was not designed to determine the
etiological prevalence of all genital tract infections
because the participants included were patients
with symptomatic vaginal discharge who required
treatment.
In the present study, the overall clinical cure
rate with the combination of oral secnidazole plus
fluconazole was 90.38%, and the microbiological
cure rate was 94.05%. Sensitivity analysis: For
clinical cure, assuming that all 14 patients lost to
follow-up would not have shown clinical cure, the
cure rate would be 79.66% (94/118). Assuming
that all 14 patients lost to follow-up were clinically
cured, the cure rate would be 91.52% (108/118).
For microbiological cure, assuming that all 24
patients lost to follow up, had not demonstrated
microbiological cure, the cure rate would be 66.94%
(79/118). Assuming that all 24 patients, who did not
have microbiological control, had demonstrated
microbiological cure, the cure rate would be 95.37%
(103/108).
The microbiological cure rate for BV was
94.38%. The reported effectiveness of BV treat
ment is similar to the reported effectiveness of
metronidazole treatment in a meta-analysis, which
found cure rates of 85% to 87% for treatments with
different schedules (13). A recent meta-analysis on
BV treatment for non-pregnant women concluded
that in comparison with a placebo, clindamycin
showed a lower failure rate (RR = 0.25; 95% CI:
0.16-0.37), but clindamycin and metronidazole had
identical rates of failure regardless of the regimen
(RR = 1.01; 95% CI: 0.69-1.46) (14). This metaanalysis included only one treatment regimen
with secnidazole. The study compared 1 g vs. 2 g
and found clinical cure rates of 95.5 and 97.4%,
respectively with similar adverse events (10). The
efficacy observed in the present study is similar to
the results reported in the meta-analysis (15).
With regard to the treatment of candidiasis, the
present study found a 97.1% microbiological cure
rate. A systematic review comparing intravaginal
treatment with nitroimidazoles (clotrimazole,
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miconazole, econazole, and butoconazole) to
oral fluconazole or itraconazole found that both
treatments were equally effective in the short and
long term, with cure rates of 82% vs. 83% (OR =
1.03; 95% CI: 0.72-1.49) (16).
Regarding the safety of the combination of oral
secnidazole plus fluconazole, 16.13 % of the patients
in this study reported no serious adverse events. It has
been reported in the literature that treatments with
clindamycin tend to cause fewer adverse events than
those with metronidazole (RR = 0.75; 95% CI: 0.561.02) (14). A metallic taste, nausea, and vomiting are
more common with metronidazole treatment (14).
The changes in blood count and liver function
tests observed in the present study did not reach
clinical significance. It has been reported that
increased transaminases occurs in 1% to 9% of
asymptomatic and apparently healthy individuals.
Likewise, some laboratories consider the normal
reference values as under 40 U/L for AST and under
50 U/L for ALT (17).
One of the consequences of BV treatment is
Candida albicans superinfection, which occurred in
3.23% of the patients of the present study. This
frequency is lower than the figures that have been
reported in the literature. Studies have found that
Candida superinfection rates were between 15% (13,
18) to 25% (19) after treatment with metronidazole.
The strengths of this study include the design,
the standardization of the syndromic diagnostic
process and of the techniques and interpretation
of laboratory results and the use of gold standard
methods for determining the etiologic diagnoses.
The adherence to treatment was 100% because
the drug was administered in a controlled manner
during the consultation.
The limitation of the present study is not to
have a control group, although it included etiologic
diagnoses and follow-up. The number of patients
included was determined by convenience; however,
it was possible to obtain an adequate number of
patients to assess the efficacy of treatment for two
types of infections. Twenty two percent of the
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patients were lost for the microbiological followup, but a sensitivity analysis for the worst and best
scenarios was conducted.

Conclusion
BV was the most common infection in this
study, followed by candidiasis and mixed
infections. A single dose of the combination of
oral secnidazole plus fluconazole achieved clinical
and microbiological cure rates greater than 90%
in patients with symptomatic lower genital tract
infections. The patients reported gastrointestinal
side effects but there were no serious adverse events.
RCT comparing this combination against single
treatment for each type of infection should be done
in order to evaluate its effectiveness.
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