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Abstract

Introduction: Women with abnormal vaginal discharge usually suffer from bacterial vaginosis (BV), vulvovaginal candidiasis (VVC), trichomon-
as vaginitis (TV) or any combination of these.

Objective: To compare the efficacy and safety of the combination nifuratel-nystatin with metronidazole -nystatin in the treatment of mixed 
vaginitis in pregnant women, and its adverse effects.

Materials and methods: Randomized, double-blind, parallel-group clinical trial in 153 pregnant women, diagnosed with mixed vaginitis; in a 
complex private medical institution in Armenia (Colombia), between 2013 and 2017. The patients were randomized 1:1 to receive a daily intravginal 
egg for six days: nifuratel (500mg) - nystatin (200,000 IU) (Group "A") and metronidazole (500mg) - nystatin (100,000 IU) (Group "B"). A follow-up 
of the healing of symptoms was determined at one week and an evaluation of the microbiological negativization at one month. Safety was assessed 
based on reports of adverse events. Descriptive statistics were used. 

Results: The mean age of the population was 27.59±3.71 years. The mean gestational age in group "A" was 18.56±2.87 weeks compared to 
19.57±2.95 weeks in group "B" (p=0.87). The clinical cure rates at 7 days in group "A" were 84.61% vs. 81.33% in group "B", (p=0.91) The micro-
biological negativization at one month was 91.02% in group "A" vs. 86.66% in group "B", (p=0,072) The recurrence rate was 1.28% in group "A" vs. 
5.33% in group "B", (p=0.37) Adverse events were present in the metronidazole-nystatin group, which were mild and self-limited. 

Conclusion: Both drugs have comparable efficacy and similar safety results in the treatment of mixed vaginitis in pregnant women; therefore, 
they can be used interchangeably. Studies in larger populations with a control group and random assignment are required to provide better evidence 
regarding this management. 
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Introduction

Vaginitis consists of inflammation and/or infection of the va-
gina. It is characterized by watery discharge with or without vul-
vovaginal burning and/or itching. The three most common types 
of infectious vaginitis are bacterial vaginosis (BV), vulvovaginal 
candidacies (VVC), and trichomonas vaginitis (TV).1 BV, or vaginal 
symbiosis, is the leading cause of vaginal infection in symptomatic 
women; with a prevalence of 27.4%, being higher in black women 

(33.2%) and Hispanics (30.7%).2 During pregnancy, its prevalence 
ranges between 11-29%.3-5 Bacterial Vaginosis (BV) is character-
ized by a reduction in the population of Lactobacillus spp.; produc-
ers of lactic acid and an increase in vaginal pH with the subsequent 
growth of facultative and anaerobic bacteria.6 It is associated with 
adverse outcomes such as pelvic inflammatory disease, miscarriage, 
postabortion sepsis, chorioamnionitis, threatened preterm labor, 
premature rupture of membranes, premature delivery, endometri-
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tis and surgical wound infections, it can also lead to an increased 
risk of acquiring and transmitting the human immunodeficiency vi-
rus (HIV) as well as other sexually transmitted infections (STIs).7-9 
The diagnosis of BV can be made clinically if the patient meets 3 of 
the 4 Amsel criteria.10 The Nugent score is also a reliable method of 
diagnosis commonly used in research studies.11 Vulvovaginal can-
didiasis (VVC) affects between 30-50% of women; most cases are 
caused by Candida albicans, Candida glabrata or Candida krusei;12,13 
around 50% of them will suffer a second episode,14 and 5-10% will 
have a recurrent VVC.14,15 In pregnancy, VVC reaches a prevalence of 
26%;16 becoming an important cause of morbidity, since it causes 
abortion, low birth weight, chorioamnionitis, premature delivery 
and increased risk of seroconversion in HIV-negative women.17,18 
The diagnosis of VVC is established with an adequate clinical histo-
ry and vulvovaginal examination, supported by microscopy and, in 
a few cases, culture is needed.14,19

Trichomoniasis vaginitis (TV) in the US is reported in approxi-
mately 7 million new cases each year, with prevalence rates ranging 
from 3% in women,20 to 14% in adolescents,21 13-36% in pregnant 
women,22,23 38% in drug users24 and up to 47% in incarcerated 
pregnant women.25 The main complications among women include 
pelvic inflammatory disease, infection of the Skene and Bartholin 
glands, low birth weight, premature delivery, and premature rup-
ture of membranes.26 In the diagnosis of TV, the fresh examination 
of vaginal discharge reports a variable sensitivity (62-92%), with a 
specificity of 98%; although the appropriate method, given its sen-
sitivity (98%) and specificity (100%), is the culture in Roiron and 
Diamond broths.27,28 Mixed vaginitis is characterized by the simulta-
neous presence of two or more pathogens in the vagina, regardless 
of the clinical importance of the individual germs; candida vaginitis 
and trichomoniasis vaginitis, candida vaginitis and bacterial vag-
inosis, or candida vaginitis and aerobic micro-organism vaginitis 
usually coexist.29,30 Its prevalence in Latin America ranges between 
12.82-33.9%.29,31 

Traditional treatments for BV include metronidazole and clin-
damycin; with recurrence rates of 30% between 60 to 90 days after 
treatment, which increases with time (50% in 12 months).32,33 In 
pregnant women with BV, treatment with intravaginal clindamycin 
reports a therapeutic success of 93% compared to 87% with intra-
vaginal metronidazole.34 In some studies, it is suggested that nifu-
ratel has a better spectrum of activity against BV, showing highly 
active against Gardnerella vaginalis and Atopobium vaginae without 
affecting lactobacilli.33 In the treatment of VVC, there are two avail-
able therapeutic alternatives: polyenes and azoles, with cure rates 
ranging between 80-95%;32,35,36 For its part, the nifuratel-nystatin 
combination has reported microbiological cure rates of 95%.37 The 
treatment of choice for TV is metronidazole, with cure rates rang-
ing between 86-97%;38,39 nifuratel shows strong antiprotozoal ac-

tivity (trichomonicida), being safe and effective for the treatment of 
trichomoniasis.40 Nifuratel stands out for its antiprotozoal and anti-
bacterial effect, with some fungicidal activity, without being active 
against the physiological vaginal flora; hence the nifuratel-nystatin 
combination is considered the drug of choice for the treatment of 
mixed vaginitis.30,41

Traditional therapies for the treatment of vaginitis/vaginosis 
are well established in clinical practice and are vital for the man-
agement of vaginal infections during pregnancy, in order to elim-
inate symptoms and prevent complications. By demonstrating the 
efficacy and safety of the nifuratel - nystatin combination versus the 
metronidazole - nystatin combination, it will allow patients access 
to equally effective drugs with fewer adverse effects and greater 
safety during pregnancy. Objective: to compare the efficacy and 
safety of the combination nifuratel - That is why the objective of this 
study was to compare the efficacy and safety of the combination 
nifuratel - nystatin with metronidazole - nystatin in the treatment 
of mixed vaginitis in pregnant women from Quindío, and to know 
its adverse effects.

Materials and methods

Design and population

Randomized, double-blind, controlled, two-arm, parallel-group, 
efficacy and safety clinical trial, which included pregnant women 
with a diagnosis of mixed vaginitis, over 18 years of age, pregnancy 
with a single fetus, without chronic diseases and without hypersen-
sitivity to the drugs used; those who were randomly assigned to 
receive treatment, in a 1:1 ratio using block randomization (block 
size: 6) to receive nifuratel (500mg) - nystatin (200,000 IU) or met-
ronidazole (500mg) - nystatin (100,000 IU) daily for six days. Be-
tween January 1, 2013 and December 31, 2017, in a highly complex 
private medical institution in Armenia (Colombia), which serves a 
population that belongs to the workers' contributory regime and to 
the subsidized regime of the comprehensive health system of Co-
lombia. Patients classified as High Obstetric Risk (HOR), a history of 
urinary infection or STI in the last 2 weeks prior to being part of the 
study, inability to comply with therapy or continue follow-up, and 
those who did not agree to participate were excluded. All patients 
included in the study attended post-treatment control at 7 days 
and 1 month.  In the selection of the sample size, the prevalence of 
mixed vaginitis, the level of significance α=0.05 and the statistical 
power of 0.80 were considered. 78 patients were assigned to group 
"A" (nifuratel - nystatin), 75 patients were assigned to group "B" 
(metronidazole - nystatin).

Procedure

The women were recruited from the population of pregnant 
women who part of the prenatal control program. The information 
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was compiled by three nurses who are part of the research team, 
duly trained in the process of recruiting patients and filling out 
forms; which surveyed women at the time of leaving the doctor´s 
office, after verification of the diagnosis and the inclusion and ex-
clusion criteria. The objectives of the study were explained to the 
patients that agreed to participate and they were asked to fill out 
the informed consent form; confidentiality of the handling of the 
information was guaranteed. A questionnaire was applied that in-
cluded the socio-demographic and sexual and reproductive health 
characteristics. Symptoms, history, laboratory findings, and clinical 
examination data were reviewed in the medical records. 

The diagnosis of bacterial vaginosis (BV), in this study, was 
made by jointly using the Nugent score (11), which give a score 
based on the proportion of Lactobacillus, Gardnerella vaginalis / 
Bacteroides and Mobiluncus spp., Where the BV reaches a score ≥7, 
and with a score of 0-3 (normal microbiota), of 4-6 (intermediate 
microbiota); and following the Amsel criteria (10), that is, the pres-
ence of 3 or more of the following criteria:

1)	 Observation of guide or key cells (clue cells) in the Gram stain

2)	 pH≥4.5

3)	 Positive amine test (fishy odor)

4)	 Fine and homogeneous vaginal discharge

Candidiasis was detected by observing yeasts plus hyphae or 
fresh pseudohyphae with 10% KOH, in Gram stain and by isola-
tion in culture on Sabouraud agar and blood agar. The diagnosis of 
trichomona vaginalis was made by direct microscopic observation 
of fresh trophozoites with formulated acetic solution (SAF)/methy-
lene blue, prolonged May-Grunwald Giemsa staining, and modified 
thioglycollate culture. 

Intervention 

Group "A" received a regimen of nifuratel (500mg) - nystatin 
(200,000 I.U.), a daily intravaginal dose at night at bedtime (Mac-
miror complex 500). Group "B" received a regimen of metronida-
zole (500mg) - nystatin (100,000 IU), a daily intravaginal dose at 
night at bedtime. The primary endpoints at one week consisted of 
assessment of clinical cure, defined by improvement experienced, 
and exploration of the Amsel criteria. The microbiological analysis 
was conducted one month after the end of the treatment, using the 
Nugent score, of two samples taken from the vaginal walls.

Randomization and blinding

The patients were randomized using an online system, in 
permuted blocks, for a total of 153 participants (with an alloca-
tion ratio of 1:1). The assigned code was expressed with 4 initials 
(corresponding to the first 2 letters of both names and the first 2 

letters of the two surnames of each patient) and 3 numbers (cor-
responding to the first 3 numbers of the document). The random-
ization sequence was concealed in opaque envelopes sealed with 
each patient's code. The envelope contained the package with the 
drug, which was fully identified with the 3-digit number similar to 
the randomization code, so that neither the researcher nor the pa-
tient could know what drug it was. The information was recorded 
in a database elaborated in Excel® 14.0 (2011); which was verified 
by a professional nurse specialized in Health Auditing; outside the 
research team.

Measured variables

Socio-demographic variables were taken into account (age, 
race, marital status, occupation, place of origin, education, so-
cio-economic stratum, affiliation to the Social Security System), 
height, weight, body mass index (BMI) and gestational age. Addi-
tionally, the different clinical manifestations of vaginal infection 
were studied. The outcome variables were clinical cure of symp-
toms at one-week, microbiological negativization at one month, 
and the presence of adverse events.

Statistical analysis

The quantitative variables were summarized with measures 
of central tendency and dispersion according to their distribution; 
qualitative variables in absolute numbers and proportions. The 
analysis was performed with the IBM SPSS Statistics 20.0 (2011) 
program.

Ethical aspects

This study was approved by the Ethics Committee for Research 
in Human Beings of the participating institution, in accordance 
with resolution 8430 of 1993 of the Ministry of Health of Colombia, 
and does not violate the guidelines of the Declaration of Helsinki of 
the world medical assembly on Ethical principles for medical re-
search on human beings. The confidentiality of the information and 
the privacy of the patients were guaranteed.

Results

In the study period, 7,776 pregnant women were treated in the 
prenatal control program, of these, 2,451 (31.52%) had BV, 29.51% 
VVC, 6.25% TV, and 14.23% (n=1107/7776) mixed vaginitis. Of the 
1107 women with mixed vaginitis, 329(29.71%) were invited to 
participate, who met the inclusion criteria, of which 32 (9.72%) did 
not agree to participate, 84(25.53%) were pregnant. As for HOR, 
47(14.28%) had a history of urinary infection or STI in the last 2 
weeks, 13(3.95%) had difficulty complying with therapy or con-
tinuing follow-up, for which they were excluded; finally, the sample 
was made up of 153 pregnant women (46.5%). The mean age of the 
participating population was 27.59±3.71 years (minimum 18 years 
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and maximum 42 years). 56.86% of the women obtained a body 
mass index greater than 25, interpreted as overweight or obesity, 
76.47% had an urban origin, and 80.39% belonged to the contrib-
utory regime. Sociodemographic characteristics are described in 
Table 1. In the total population, in terms of gestation age at the time 
of diagnosis of mixed vaginitis, 11.76% were in the first trimester, 
62.74% in the second trimester and 25.49% in the third trimester 
of pregnancy (minimum 12.5 and maximum 34.6 weeks). The mean 
gestational age in group "A" was 18.56±2.87 weeks compared to 
19.57±2.95 weeks in group "B" (p=0.87). The most frequent symp-
tom in both groups was the presence of vaginal discharge (85.89% 
in Group "A" and 90.66% in group "B", p>0.05), followed by bad 
odor (84, 61% vs. 84.00%, p>0.05) and dyspareunia (73.07% vs. 
72.00%, p>0.05). In none of the patients was the presence of genital 
ulcers detected Table 2 in the total population, the median in the 
presence of symptoms was 3 (range between 2 and 5); and the du-
ration of symptoms was 12 days (range between 3 and 21). 

At one week of follow-up, the cure rate for symptoms in group 
"A" was 84.61% and in group "B" it was 81.33%, with no difference 
between the groups (p=0.91) The microbiological analysis corre-
sponding to the month's control was negative in 71(91.02%) of the 
78 patients in group "A" versus 65(86.66%) of the 75 patients in "B", 
(p=0.072). The recurrence rate in group "A" was 1.28% and in group 
"B" it was 5.33%, but the difference was not significant (p=0.37). At 
one month of follow-up, in group "A", 6(7.69%) patients still had an 
infection: three had candidiasis and three had BV, similar to group 
"B", where three still had candidiasis and three had BV. The first day 
in which the patients felt a sensation of healing of their symptoms, 
after starting the treatment, reached a median of 3 days (range be-
tween 2 and 5) in group "A" and 4 days (range between 3 and 5) in 
group "B" (p>0.05). 88.46% of women who received nifuratel-ny-
statin reported absence of vaginal discharge and absence of vaginal 
odor at day 7, compared with 69.33% in the metronidazole - nystat-
in group (p=0.024).

Table 1: Sociodemographic characteristics of pregnant women with mixed vaginitis. Quindío, Colombia (2013-2017).

Variable Group «A» (n=78) Group «A» (n=75) p

Age 26,71±4,25 28,13±3,59 NS
Weight (Kg) 64,98±9,56 63,35±8,97 NS
Size (Mts) 1,59±10,38 1,57±11,46 NS
BMI (Kg/m2) 25,31±4,57 25,62±3,97 NS
Civil Status
Married % 25 (32.05 %) 23 (30.66 %) NS
Common Law % 41 (52.56 %) 38 (50.66 %) NS
Single % 12 (15.38 %) 14 (18.66 %) NS
Occupation
Homemaker% 37 (47.43 %) 34 (45.33 %) NS
Employed % 32 (41.02 %) 33 (44.00 %) NS
Unemployed % 9 (11.53 %) 8 (10.66 %) NS
Education
Primary 7 (8.97 %) 8 (10.66 %) NS

Secondary 12 (15.38 %) 10 (13.33 %) NS
Technical 26 (33.33 %) 29 (38.66 %) NS
Professionals 33 (42.30 %) 28 (37.33 %) NS
Race
Hispanics % 42 (53.84 %) 43 (57.33 %) NS
Afro Colombian % 28 (35.89 %) 26 (34.66 %) NS
Indigenous % 8 (10.25 %) 6 (8.00 %) NS
Socioeconomic status
High % 16 (20.51 %) 17 (22.66 %) NS
Middle % 52 (66.66 %) 50 (66.66 %) NS
Low % 10 (12.82 %) 8 (10.66 %) NS

Table 2: Clinical manifestations of pregnant women with mixed vaginistis Quindío, Colombia (2013-2017).
Variable Group «A» (n=78) Group «A» (n=75) p
Grayish-white discharge 67 (85.89 %) 68 (90.66 %) NS
Erythema 31 (39.74 %) 34 (45.33 %) NS
Edema 28 (35.89 %) 25 (33.33 %) NS
Pruritus 41 (52.56 %) 38 (50.66 %) NS
Dysuria 36 (46.15 %) 37 (49.33 %) NS

Dyspareunia 57 (73.07 %) 54 (72.00 %) NS

Unpleasant smell ("fishy smell") 66 (84.61 %) 63 (84.00 %) NS
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Adverse events (AE) were not present in the nifuratel-nystatin 
group, while in the metronidazole - nystatin group 4 patients expe-
rienced vaginal irritation (5.33%) and 3 manifested genital itching 
(4%); which were mild and self-limited. There were no serious ad-
verse events and there was no need to withdraw the drug in any of 
the groups.

Discussion

The vaginal infections found in this study of pregnant women 
were 31.52% for VB, 29.51% for VVC, 6.25% for TV and 14.23% 
for mixed vaginitis. The nifuratel - nystatin combination was able 
to produce an earlier healing sensation than the metronidazole - 
nystatin combination, with a cure rate of symptoms one week af-
ter treatment of 84.61% vs. 81.33% (p=0.91), while at one month, 
the microbiological analysis was negative in 91.02% vs. 86.66%, 
(p=0,072). The absence of vaginal discharge and absence of vagi-
nal odor, at day 7, in the nifuratel-nystatin group was 88.46% com-
pared to 69.33% in the metronidazole-nystatin group (p=0.024). 
The recurrence rate was 1.28% vs. 5.33%, (p=0.37). In relation to 
the fact that BV, VVC and TV are associated with an increased risk 
of contracting or transmitting the human immunodeficiency virus 
(HIV), as well as other sexually transmitted infections (STIs), sec-
ondary to the decrease in the levels of protective lactobacilli and 
increased levels of local inflammation;42-44 and on the other hand, 
they are also associated with adverse pregnancy outcomes (early 
spontaneous abortions, recurrent abortions, premature delivery 
and fetal death), 45,46 as well as various gynecological complications. 
Given this scenario, the treatment of vaginal infections due to a 
mixed infection is not only mandatory, but it also becomes a real 
challenge given the frequent recurrences;29,48,49 This is why both 
timely diagnosis and adequate intervention are essential. 

The results of the present study confirm the publication of 
Mendling et al., Who describe that nifuratel has a strong trichomo-
nacidal activity equivalent to that of metronidazole, in addition to a 
broad spectrum of antibacterial action, against Gram negative and 
Gram positive microorganisms; being active against Chlamydia tra-
chomatis and Mycoplasma spp., with some degree of activity against 
Candida spp.50 The results of Cepický et al. Could be extrapolated to 
those of this study, since the combination nifuratel 500mg - nystat-
in 200,000 IU exerted a high effect and a low number of relapses; 
all thanks to the fact that it behaves as a broad spectrum antimicro-
bial agent against the pathogens of the triad (fungi, bacteria, and T. 
vaginalis).30,40

Regarding the dose-effect relationship, our results are similar 
to those reported by Polatti et al.,52 who documented that the best 
dose, in terms of risk / benefit ratio, was nifuratel 500mg - nystatin 
200,000 IU once daily for 5 days; And despite its broad broad-spec-
trum antimicrobial property, this combination does not affect lac-
tobacilli,53 which constitutes a clear advantage in the treatment of 

vaginal infections, especially during pregnancy. In multiple publica-
tions it has been reported that the nifuratel - nystatin combination 
guarantees a wide range of antimicrobial actions with rapid and 
notable symptomatic relief in patients with mixed vaginal infec-
tions of bacterial, fungal and protozoal origin,30,40,52 such as we have 
observed in this research. In a Cochrane review published in 201854 
they recommend that mixed vaginal infections should be treated 
effectively to reduce suffering and devastating consequences for 
women. This has led to the development of broad-spectrum antimi-
crobials, including the nifuratel-nystatin combination. 

According to Cepický et al.30 and Polatti et al.52 have shown that 
the nifuratel - nystatin combination is effective thanks to its excep-
tionally broad antibacterial, antifungal and trichomonacidal activi-
ty, making it the drug of choice in suspected mixed vaginal infection 
due to BV, VVC and TV. 

The nifuratel-nystatin combination (Macmiror complex 500) 
can influence vaginitis of different etiology, which is why it is con-
sidered the most appropriate drug for mixed forms of vaginal infec-
tion; since its broad spectrum of action has been confirmed in vitro 
and in vivo, covering practically all the microorganisms responsible 
for genitourinary tract infections.55 As it has a very safe toxicolog-
ical profile, it is not toxic and is well tolerated after intravaginal 
administration, in addition to lacking teratogenic effects; The ni-
furatel - nystatin combination can be used during pregnancy, as it 
shows a favorable risk/benefit ratio for the treatment of pregnant 
women with vulvovaginal infections.41,57,58

Knowing that in Colombia there are no previous studies on the 
use of the nifuratel-nystatin combination in the treatment of the 
most frequent vaginal infections that affect women of reproduc-
tive age; and knowing the scarce laboratory resources and trained 
personnel in our environment, syndromic treatment continues to 
be a rational approach for the care of women with vaginal infec-
tions.29 This syndromic approach, based on the assumption that 
genital tract infections share some common symptoms and signs, 
allows them to be assigned a specific etiology without the need for 
a laboratory test,59 which makes the combination nifuratel-nystatin 
the drug of choice. The main strength of this research is that it is 
the first study carried out in the country with this combination, as 
well as the processes for collecting information and monitoring pa-
tients, without losing follow-up, which favors quality, validity. and 
data reliability. As limitations we have the small number of patients 
included in each group and the reduced participation of the popu-
lation belonging to the subsidized regime, where there could be an 
underestimation of both recurrences and resistance, since it is the 
population where the greatest risk factors prevail.

Conclusion

Both drug combinations were found to have comparable effica-
cy and similar safety results in the treatment of mixed vaginitis in 
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pregnant women and therefore can be used interchangeably No ad-
verse events were observed in the nifuratel-nystatin combination, 
reporting an earlier sensation of healing; therefore, it can be offered 
as a suitable alternative in the treatment of mixed vaginitis. Stud-
ies with a control group and random assignment in larger popula-
tions, pregnant and non-pregnant, are required to provide better 
evidence regarding this management.
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