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Abstract: Background: Vaginal infections are among the most frequent disorders affecting a woman and comprise over 

95% of lower female genital tract infections. Seventy five percent of the women world-wide suffer from vaginosis resulting 

from bacterial, fungal and protozoal infections. Several studies have shown that mixed vaginal infections occur frequently and 

hence, in co-infection, each pathogen requires specific therapy for complete eradication of concurrent manifestations. 

Materials and Methods: A multicenter, prospective, open-label, non-comparative clinical study was carried out in 495 patients 

with mixed vaginosis of bacterial, fungal and protozoal origin. A fixed dose combination of Clindamycin 100 mg, Clotrimazole 

100 mg and Tinidazole 100 mg was administered intravaginally for 7 consecutive nights. Results: Treatment led to significant 

reduction in various symptoms of vaginal infection within 3 days of treatment initiation. On day 7 of treatment, 98.6% patients 

had normal and odourless vaginal discharge, the mean vaginal burning and irritation score declined by 99.2% and 99.3% 

respectively. Also, there was remission of vulvar, cervical and vaginal erythema in more than 98% of patients. Physicians and 

patients rated the treatment efficacy as good to very good improvement and tolerability to the treatment was regarded as good 

to excellent. No serious adverse events were reported. Conclusion: The present study demonstrates that fixed dose 

combination of Clindamycin, Clotrimazole and Tinidazole is effective and well tolerated in the treatment of mixed vaginosis 

due to bacterial, fungal and protozoal infection. 
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1. Introduction 

Vaginosis is among the most common conditions for which 

women seek medical consultation, with vaginal discharge 

accounting for frequent clinic visits
1

. Throughout their 

lifetime, 75% of women are estimated to suffer from at least 

one episode of vaginosis
2
. Symptoms of vaginosis can cause 

substantial distress to the patient, resulting in time lost from 

work and lowering of self-esteem
3
. Vaginal infections not 

only cause suffering, but their consequences are far more 

devastating. These infections present a huge burden of 

disease and adversely impact the reproductive health of 

women
4
. 

Common infectious forms of vaginosis include bacterial 

vaginosis (BV), vulvovaginal candidiasis and 

trichomoniasis
5
. These should be treated effectively to reduce 

the risk of acquisition of other sexually transmitted infections 

since vaginosis is linked with decreased levels of protective 

Lactobacilli and increased local inflammation
6
. 

Bacterial vaginosis is associated with an increased risk of 

upper genital tract infections e.g. pelvic inflammatory disease 

that comprises of cervicitis, endometritis, salpingitis, 

oophoritis, pelvic abscess, septic thrombophlebitis, etc. 

Vulvovaginal candidiasis, the other commonest cause of 

infective vaginal discharge, has adverse effects on fertility. 

Also, trichomoniasis augments the risk of pelvic 

inflammatory disease leading to infertility
7
. 

Several studies have shown that mixed vaginal infections 

occur frequently
8,9,10,11

. Presence of mixed vaginal infections 

and bacteria from the rectum that is likely to colonize the 

vagina are responsible for increased risk of re-infections. 

High incidence of recurrence and repeated use of 

antimicrobial agents whose effectiveness is diminishing due 

to upsurge of microbial resistance has a significant negative 

impact on the patient's quality of life
12,13

. 

Management of vulvovaginitis is very challenging since 
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the diagnosis of vaginosis by common methods is not precise 

and use of specific methods is time consuming and often 

expensive
14

. There is high percentage of women in whom it 

is difficult to establish the etiological agent and/or in whom 

the infection is diagnosed as mixed. Thus, there is a dire need 

for syndromic management of vaginosis that covers the 

principal causes of vaginosis and allows management of 

patients at the time of first contact. 

Oral and vaginal antimicrobial therapy are the available 

options for the treatment of bacterial vaginosis, however, the 

use of oral therapy is constrained by the potential for 

systemic adverse effects. In clinical practice, local antibiotic 

therapy is preferred for the routine treatment of BV. The 

recommended antibacterial agents for BV include 

Metronidazole and Clindamycin. Literature offers a number 

of reports revealing higher cure rates and lower resistance 

with Clindamycin than Metronidazole
15,16

. 

Vulvovaginal candidiasis is effectively treated with topical 

azoles including Clotrimazole that results in relief of 

symptoms and negative cultures in 80-90% of patients who 

complete the therapy
17

. Treatment of patients with 

Metronidazole-refractory vaginal trichomoniasis constitutes a 

major therapeutic challenge and limited treatment options 

emphasize the use of potent trichomonicidal agent like 

Tinidazole. 

The current study investigated the intravaginal 

effectiveness and safety of the fixed dose combination of 

Clindamycin, Clotrimazole and Tinidazole in the treatment of 

mixed vaginosis. 

2. Materials and Methods 

2.1. Design of Investigation 

A prospective, open-label, non-comparative and 

multicentric study included 495 women with clinical 

diagnosis of mixed vaginosis. The study was conducted at 5 

different centers in India by qualified investigators. 

Demographic data, medical history, previous treatment and 

physical examination data were collected from all enrolled 

patients at baseline (visit I). Treatment effectiveness was 

assessed at visit II (day 3) and visit III (day 7). Efficacy 

evaluation was carried out based on improvement in 

parameters like consistency and odour of vaginal discharge, 

vaginal burning, vaginal irritation, vaginal redness, vulvar 

erythema and cervical erythema. Safety assessment was 

carried out depending upon the occurrence of adverse event, 

if any and its severity. At the end of the treatment, global 

assessment of efficacy and tolerability was confirmed by the 

physicians and patients.  

2.2. Study Medication 

Soft gelatin capsule containing fixed dose combination of 

Clindamycin 100mg, Clotrimazole 100mg and Tinidazole 

100mg (Clingen Forte
®
) was administered intravaginally for 

7 consecutive nights. 

2.3. Patient’s Selection 

Inclusion Criteria: Females 18 years of age or older with 

clinical diagnosis of mixed vaginosis of bacterial, fungal and 

protozoal origin and not responding to other therapies.  

Exclusion Criteria: History of hypersensitivity to 

Clindamycin, Clotrimazole or Tinidazole; pregnant or 

lactating women, menstruating women or expected to be 

menstruating within days of starting study medication. Also, 

women receiving any antibiotic treatment 14 days prior to 

enrolment were excluded from the study.  

The enrolled subjects agreed not to douche or use any 

intravaginal products during the study period. 

2.4. Clinical Assessment Parameters 

The efficacy of the combination was evaluated at day 3 

and day 7 after treatment initiation. Vaginal discharge of 

patients was assessed for: (i) consistency- white, thin, 

flocculent (normal); white curdy discharge; thin greyish-

white homogeneous discharge coating the vaginal walls; 

yellow-green frothy discharge and (ii) odour- fishy, offensive 

or odourless. Occurrence of vaginal burning and irritation 

was recorded and graded as mild, moderate or severe. 

Presence or absence of other symptoms like vaginal redness, 

vaginal erythema, vulvar erythema and cervical erythema 

was noted. Evaluation of safety was depending on adverse 

event, if any, reported by the patient or observed by the 

investigator. The intensity of adverse events was graded as 

mild, moderate or severe and the onset of adverse effects was 

characterized as sudden, gradual or unknown.  

The global assessment of efficacy of treatment was 

conducted by the physicians and patients at the end of the 

study based on the scale: 1 = very good improvement, 2 = 

good improvement, 3 = moderate improvement, 4 = 

negligible improvement; and tolerability was assessed 

depending on the scale: 1 = excellent, 2 = good, 3 = fair, 4 = 

poor.  

2.5. Statistics 

The data was pooled and the results were analyzed using 

parametric and non-parametric tests. All tests were two tailed 

and p < 0.05 was considered significant. 

3. Results 

3.1. Demographic Profile 

A total of 495 cases were evaluated in the study. The 

overall demographic breakup of the patients is depicted in 

table 1. The range of patients’ age and weight was 20-45 

years and 43-72 kg respectively. Also, physical examination 

parameters such as temperature, pulse rate, respiratory rate 

and blood pressure were within normal limits at baseline 

(table 2). 
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Table 1. Demographic Data 

Parameters  

No. of cases 495 

Age (yrs)  

Mean 32.18 

SD 5.58 

Range 20-45  

Weight (kg)  

Mean 62.07 

SD 5.18 

Range 43-72  

Table 2. Profile of Physical Examination 

Physical Examination (Mean ±±±± SD)(N=495) 

Temperature (oF) 97.87 ± 0.80 

Pulse rate (/min) 75.45 ± 1.74 

Respiratory rate (/min) 17.13 ± 2.70 

SBP (mmHg) 119.40 ± 5.07 

DBP (mmHg) 90.39 ± 5.25 

3.2. Efficacy Evaluation 

1. Effect on Vaginal Discharge Consistency: 

At baseline, all patients had abnormal vaginal discharge. 

Yellow-green frothy discharge was noted in 347 patients; 93 

patients presented with thin, greyish-white homogeneous 

discharge coating the vaginal walls and 55 patients had white 

curdy discharge. On visit II (day 3) after treatment initiation, 

82.4% women had normal vaginal discharge and on visit III 

(day 7), the patients with normal vaginal discharge increased 

to 98.6%. Thus, statistically significant number of patients 

benefited with treatment, p<0.05 (figure 1). 

 

Figure 1. Changes in Number of Cases with Vaginal Discharge Consistency  

2. Effect on Odour of Vaginal Discharge: 

All the patients enrolled for the study had vaginal 

discharge with fishy or offensive odour at baseline. Post 

treatment, statistically significant number of patients reported 

odourless vaginal discharge. On visit II, 64.8% patients had 

odourless vaginal discharge which further increased to 98.6% 

on day 7 of treatment (figure 2). 

 

Figure 2. Changes in Number of Cases with Vaginal Discharge Odour 

3. Effect on Vaginal Burning and Vaginal Irritation: 

The mean score of vaginal burning was 1.35 at baseline. At 

visit II and III, the mean score of vaginal burning showed a 

significant fall of 57% and99.3% from baseline respectively, 

p<0.05. 

According to the analysis, the mean score of vaginal 

irritation was 1.35 at baseline. A significant decline of 63% 

and 99.3% was noticed at day 3 and 7 post treatment, p 

<0.05 (figure 3).  

 
Figure 3. Changes in Mean Score of Vaginal Burning and Vaginal Irritation 

 

Figure 4. Changes in Number of Cases with Vulvar, Vaginal and Cervical 

Erythema 

4. Effect on Erythema 

• Vulvar Erythema 

At baseline, 62.8% patients reported vulvar erythema. On 

visit II, only 17.4% presented with vulvar erythema and 

98.6% of patients reported absence of vulvar erythema on 

day 7. Thus, a statistically significant increase was observed 

in number of patients reporting resolution of vulvar erythema 

post treatment, p<0.05 (figure 4).  
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• Vaginal Erythema: 

Number of patients presenting with vaginal erythema at 

baseline was 332. After treatment, 88.1% and 99.4% of 

patients reported absence of vaginal erythema on visit II and 

III, respectively. Thus, patients exhibiting vaginal erythema 

reduced considerably at the end of treatment, p<0.05 (figure 

4). 

• Cervical Erythema: 

Patients with cervical erythema at baseline were found to 

be 328. At visit II, substantial decline of 90.5% was noticed 

in the number of patients with cervical erythema and at  visit 

III, 99.4 % of patients were free of cervical erythema, p<0.05 

(figure 4). 

5. Global Assessment of Efficacy of Treatment: 

As per physicians’ evaluation, 82% of the cases showed 

very good improvement and remaining 18% showed good 

improvement after the treatment (figure 5a). According to 

patients’ evaluation, 82.2% of the patients had very good and 

17.8% had good improvement after the treatment (figure 5b). 

 

Figure 5. Overall global assessment of efficacy of treatment by physicians (a) and patients (b) 

6. Global Assessment of Tolerability of Treatment: 

As per physicians’ evaluation, 95.4% of the cases showed 

excellent and 4.6% had good tolerability of the treatment 

(figure 6a) and according to patients’ evaluation, 94.9% of 

them had excellent while 5.1% had good tolerance to the 

treatment (figure 6b). 

 

Figure 6. Overall global assessment of tolerability of treatment by physicians (a) and patients (b) 

Table 3. Profile of Adverse Events 

Adverse events Percentage of patients  

Abdominal cramps 0.2 

Burning 1.0 

Diarrhea 0.2 

Frequent urination 0.6 

Headache 0.2 

Irritation 0.6 

Itching 1.0 

Rash 0.2 

Vaginal Pain 0.8 

Total number of events 4.8 

Total number of cases 4.6 

7. Safety Assessment: 

In the present study 4.6% of the total cases had adverse 

events (AEs) (table 3). The reported AEs were mild to 

moderate in all the cases and onset of adverse events was 

unknown. Most of the AEs were tolerable and disappeared 

during treatment. There was no known relationship of 

adverse events to the study medication. 

4. Discussion 

Vaginal infection is a common polymicrobial syndrome 

reported among women of various age groups. The normal 

vaginal microflora consists of Lactobacilli, while the 

disturbed vaginal microflora is characterized by the 

overgrowth of bacteria like Gardnerella vaginalis, 

Mobiluncus spp., Mycoplasma hominis, Prevotella spp. and 

protozoa viz. Trichomonas vaginalis. Also, it is documented 
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that vaginal infections due to Candida spp. has been 

increasing over the decades
18

. 

In view of the mixed etiologies of vaginal infection and the 

inability to carry out comprehensive assessment of patients, 

syndromic management would be a valuable form of therapy 

that is aimed at treating all the likely causes of vaginosis and 

also would reduce the recurrence rate
19

. 

Systemic or local antibiotic therapy remains the standard 

regimen for the treatment of infective vaginosis. The 

treatment regimens recommended by the Centre for Disease 

Control and Prevention (CDC) for bacterial vaginosis are 

either Clindamycin or Metronidazole
20

. Therapeutic options 

for practitioners in the treatment of BV have increased from 

oral agents to better tolerated and more preferred topical 

treatments. 

Clotrimazole is a potent antifungal agent against Candida 

species as well as effective against Trichomonas vaginalis
21

. 

It has been widely prescribed for topical or intravaginal use 

in vulvovaginal candidiasis. Further, addition of the 

Clotrimazole to a nitroimidazole derivative like Tinidazole, 

would improve the antitrichomonal action of the latter.  

The nitroimidazoles comprise the only class of drugs use-

ful for the treatment of trichomoniasis. Of these agents, 

Metronidazole and Tinidazole are employed in the treatment 

of trichomonal vaginosis. Metronidazole-resistant 

trichomoniasis had been observed within two years of 

Metronidazole introduction, when used for this indication. 

Treating patients refractory to Metronidazole is extremely 

challenging for physicians and is associated with intense 

patient suffering. Unlike Metronidazole, the recommended 

Tinidazole regimen has resulted in cure rates of upto 100%
17

. 

In a study involving Metronidazole-resistant vaginal 

trichomoniasis, vaginal Tinidazole has shown to be 

successful in 92% of the patients
22

.  

The present study was undertaken to evaluate efficacy and 

safety of fixed dose combination of Clindamycin, 

Clotrimazole and Tinidazole in the management of mixed 

vaginosis. The evaluation parameters included change in 

vaginal discharge consistency and odour; change in the 

number of cases reporting vaginal, vulvar and cervical 

erythema and improvement in the scores of vaginal burning 

and irritation.  

Favourable clinical responses were demonstrated in 

majority of the treated patients. Gynecological assessment 

showed statistically significant (p< 0.05) improvement with 

combination therapy in troublesome symptoms of vaginal 

infection i.e. burning and irritation of pelvic region. The 

severity of vaginal burning had reduced by 99.3% within 7 

days of treatment.  Majority of patients had near normal 

scores of vaginal irritation at the follow-up visits. 

Treatment with combination therapy provided prompt 

onset of relief with regards to disappearance of clinical 

indicators of vaginosis. Beneficial effects were exhibited 

within 3 days of study commencement and complete 

eradication of infection was noticed in preponderance of 

patients by day 7 of the study.  

Statistically significant number of patients exhibited 

improvement in vaginal manifestations. The conversion of 

pathological vaginal discharge to normal consistency was 

observed in 98.6% of women.  The transformation of 

malodorous vaginal discharge to odourless was reported in 

98.6% patients by the end of the treatment. More than 99% 

of patients had improvement in vaginal burning and irritation 

at study completion. Also vulvar, vaginal and cervical 

erythema disappeared in almost every patient enrolled for the 

study.   

Overall treatment efficacy was rated as very good not only 

by the physicians, but by the patients too. The beneficial 

effects of combination therapy were due to comprehensive 

spectrum of antibacterial, antifungal and antiprotozoal action. 

The combination was well tolerated with no major adverse 

effects being experienced by the patients. The intensity of 

these effects was described as mild to moderate and resolved 

during the course of treatment. 

5. Conclusion 

The clinical trial confirms the intravaginal use of fixed 

dose combination of Clindamycin, Clotrimazole and 

Tinidazole as the prospective therapy to cover the most 

common etiologies of vaginosis. The combination ensures a 

wider range of antimicrobial action with rapid and 

noteworthy symptomatic relief in patients with mixed 

vaginosis of bacterial, fungal and protozoal origin. Also, the 

therapy is found to be tolerable with no serious safety 

concerns. Thus, the fixed dose combination represents a 

significant advance in the treatment of vaginal infection of 

mixed origin. 
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