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Background: Vaginal candidiasis is the most common infection of females. A large variety of 
antifungal drugs are used for treatment. The objective of this study was isolation and identification of 
Candida from high vaginal swabs and in vitro antifungal activity of Clotrimazole, Fluconazole and 
Nystatin against Candida. Methods: Two hundred and fifty high vaginal swabs were collected from 
females reporting at different hospitals of Karachi. Wet mount was performed to observe the budding 
cells of Candida. Vaginal swabs were cultured on Sabouraud’s dextrose agar with added antibiotics. 
Plates were incubated at room temperature for seven days. Chlamydospores of Candida albicans were 
identified on corn meal agar. Species of Candida were identified on Biggy agar. In vitro antifungal 
activity of Clotrimazole, Fluconazole and Nystatin was performed by MIC (Minimum inhibitory 
concentration), well diffusion method and disc diffusion method. Results: Out of 250 high vaginal 
swabs, Candida species were isolated in 100 (40%) of cases. Out of 100, C. albican 30 (30%), C. 
tropicalis 21 (21%), C. parapsillosis 10 (10%), C. parakrusi 8 (8%), C.glabrata 8 (8%), C. krusei 3 (3%) 
were isolated. In vitro antifungal activity indicated Clotrimazole (MIC 16 and 8 µg/ml) effective against 
68 (70%) of Candida SPP, Fluconazole (MIC 64 and 32 µg/ml) effective against 29 (36.2%) and 
Nystatin disc (100 units) was 51 (63.5%) effective. Conclusion: C. albicans was mainly isolated. 
Clotrimazole was more effective as compared to Fluconazole and Nystatin. Antifungal susceptibility 
testing should be determined before therapy to avoid treatment failures. 
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INTRODUCTION 
Vulvovaginal candidiasis is one of the most common 
gynaecological disorders among females in our country. 
Approximately 75%of women experience vulvo vaginal 
candidiasis during their life, and about 40% to 50% of 
them suffer from multiple episodes.1,2 Antifungal 
susceptibility testing represents a means of predicting 
therapeutic concentrations of antifungal drugs used to 
treat vaginal candidiasis.3,4 National Committee for 
Clinical Laboratory Standards (NCCLS) published its 
guidelines for a standardized broth macro- and 
microdilution assay for in vitro testing of antifungal 
susceptibilities.5 The most commonly prescribed 
treatment for vaginal candidiasis has been the topical 
application of Clotrimazole, an imidazole antifungal 
agent.6 Fluconazole has emerged as the primary 
treatment option for virtually all forms of susceptible 
Candida infections in both immune competent and 
immune compromised hosts.7–12 Nystatin is known to be 
effective in vitro against a variety of Candida species.13 

The objective of this study was isolation and 
identification of Candida species and in vitro antifungal 
activity of Clotrimazole, Fluconazole and Nystatin 
against Candida species isolated from vaginal cultures. 

MATERIAL AND METHODS 
This was case study, 258 high vaginal swabs of female 
patients of child bearing age group with main 

presenting complain of abnormal vaginal discharge 
were collected from different hospitals of urban areas 
of Karachi. Detailed clinical history (included medical 
history, presenting complains, past history, drug 
history and menstrual history) was recorded and 
informed consent was taken. Sterlised speculum was 
used to collect vaginal secretion. Amount, colour and 
odour of secretion were noted 

Vaginal samples were inoculated on 
Sabouraud Dextrose Agar (SDA) with added antibiotics 
and incubated 48–72 hours at room temperature.  

Germ Tube Test was performed by taking 2ml 
of serum in a test tube and mixed with 2–3 colonies of 
Candida and then incubated at 37 °C for 2 hours 
aerobically. After incubation small amount of sample 
were taken on slide and observed under microscope for 
germ tube formation for C. abicans. 

Identification of C. albicans on Corn meal agar 
was done by taking few colonies from Sabouraud 
dextrose agar and streaked on corn meal agar then 
incubated aerobically for 48–72 hours at room 
temperature. After incubation, chlamydospore was 
observed under microscope to identify C. albicans. 

Biggy agar was used to differentiate species of 
Candida. Candida were inoculated on Biggy agar and 
incubated for 48–72 hours at room temperature. 
Colonies of different species of Candida showed 
different morphological appearance. 
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According to National Committee for Clinical 
Laboratory Standards (NCCLS) antifungal susceptibility 
testing were done by using disc diffusion methods, MIC 
(minimum inhibitory concentration), well diffusion 
method and broth dilution method.14 Three antifungal 
drugs Fluconazole, Clotrimazole and Nystatin were 
used.  

RPMI-1640 medium were used for making 
dilutions of antifungal drugs. It was buffered with 
MOPS (3-[N-morpholino] propanesulfonic acid) and 
2% glucose. Candida were streaked on Sabouraud 
dextrose agar and incubated for 48–72 hours at room 
temperature. 

Filter paper was used to make discs, these 
discs immersed in different concentration of 
Fluconazole and Clotrimazole. After incubation the 
zones of susceptibility and inhibition were observed.  

Commercially prepared disc of 100 units were 
used. Mueller hinton agar containing 2% glucose and 
0.5 µg/ml methylene blue were streaked with Candida, 
disc were placed on it and incubated for 48–72 hours at 
room temperature then checked the zones for 
susceptibility and inhibition. 

Statistical analysis was done using SPSS-14. 
Chi-square test was used in analysing comparison 
among antifungal drugs, calculated by finding the 
difference between each observed and theoretical 
frequency for each possible outcome. Friedman test 
was used to analyse susceptibility of Fluconazole, to 
detect differences in treatments across multiple test 
attempts. McNemar test is non-parametric method 
was applied to analyze efficacy of Clotrimazole.  

RESULTS 
Table-1 shows distribution of vaginal infections in 
female patients. Candida 100 (40%) was the most 
common infection. Followed by G. vaginalis 50 (20%), 
T. vaginalis 30 (12%), group B streptococci 20 (8%) 
were reported in low prevalence.  

Table-1: Distribution of vaginal infections in 
patients 

Vaginal Infections  Percentages 
Candida 40% 
G. vaginalis  20% 
T. vaginalis  12% 
Polymicrobial Infections 10% 
Group B streptococci 8% 

Table-2 shows Different species of Candida 
isolated from female patients. C.albicans (40%) was 
commonly isolated followed by C. tropicalis (21%), 
C. parapsillosis (10%), C. glabrata (8%), C. 
parakrusei (8%) and C. krusei (3%). The most 
prevalent pathogen was C. albicans identified from 
vaginal candidiasis.  

Table-2:  Frequency distribution of Candida 
species 

Species of Candida Percentages 
C. albicans 30% 
C. tropicalis  21% 
C. parapsillosis  10% 
C. parakrusi  8% 
C. glabrata  8% 
C. krusei  3% 

Figure-1: Demonstrated MIC of Clotrimazole 
against Candida species. MIC 8 µg/ml 15% and MIC 16 
µg/ml were 70% efficient with significant P-value 
(<0.01). MIC less than 8 µg/ml were not efficient.  This 
study showed Clotrimazole with MIC 16 µg/ml was 
known to be effective.  

 
Figure-1:   MIC of Clotrimazole against Candida 

species 
Figure-2 describes MIC of Fluconazole 

against Candida species. MIC 4 µg/ml and 8 µg/ml were 
4% effective against Candida species, MIC 16µg/ml 
7.5%, MIC 32 µg/ml 11.2% and MIC 64 µg/ml 25% 
were found to be effective with significant P-value 
(<0.01). Maximum positive responses were obtained on 
MIC 64 µg/ml while MIC less than 4 µg/ml showed no 
response. 

 
Figure-2: MIC of Fluconazole against Candida 

Species 

Table-3: Showed the comparision of different 
antifungal drugs. Clotrimazole was found to be most 
effective antifungal drug showed (70%) efficacy 
followed by nystatin (63.5%) and fluconazole (36.2%) 
with significant p-value <0.01. 

Table-3: Efficiency of Antifungal drugs 
Antifungal Drugs Sensitive P-value 
Clotrimazole 70% <0.01 
Nystatin 63.5% <0.01 
Fluconazole 36.2% <0.01 
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DISCUSSION 
The most common infections in females of child bearing 
age is vaginitis. About 30–50% of vaginal episodes are 
due to Candida species and two thirds of all women 
experience at last one acute episode of vaginal 
candidiasis during their life time. Vaginal candidiasis 
occurs as a result of a shift in the vaginal flora. The 
mechanism whereby Candida induces inflammation is 
not yet fully established.  

In the present study vaginal candidiasis was 
found to be most prevalent infection. C.albicans showed 
higher prevalence followed by C. tropicalis, C. 
parapsillosis, C. glabrata, C. parakrusei and C .krusei. 
Other study stated that clinical vaginal candidiasis was 
detected in 12.1% of the cases. C. albicans was isolated 
in 80.2% of patients and other species in 19.8%.15 In 
Pakistan there is increase in vaginal candidiasis, study 
showed 61.2% C. albicans in vaginal discharge.16 C. 
glabrata was the second most frequently occurring 
fungus.17 Over the last thirty year the incidence of non-
albicans species have steadily increased and C. glabrata 
being the most common species.18 With the rising 
frequency of fungal infections, as well as increase of 
resistance to antifungal agents, it is imperative that 
clinical applicable antifungal susceptibility testing should 
be available.19 Fluconazole is widely prescribed drug 
used to treat vaginal candidiasis.20 Other study reported 
Amphotericin-B, Itraconazole, Fluconazole, Nystatin and 
Ketoconazole for vaginal candidiasis.21 In present study 
antifungal susceptibility testing was performed by MIC, 
disc diffusion method and well- diffusion methods. Other 
study showed the efficacy of Fluconazole against 
isolates of Candida spp. by the E-test, disc diffusion, and 
broth micro dilution-based reference methods.22 Isolates 
of Candida species were evaluated simultaneously by 
broth dilution method (NCCLS Method) and well 
diffusion method.23 Different concentration of 
Fluconazole and Clotrimazole were tested against 
Candida species. Fluconazole gave maximum response 
25% at MIC 64 µg/ml against Candida species. The 
efficacy of Fluconazole against vaginal isolates obtained 
from 556 women with complicated vaginal candidiasis 
were determined by evaluating two Fluconazole 
treatment regimens. Of 393 isolates of Candida spp 377 
(96%) were highly susceptible to Fluconazole (MICs, <8 
µg/ml) and 14 (3.6%) were resistant (MICs, 64 
µg/ml).24 Clotrimazole showed highest response 
(68.75%) of susceptibility at MIC 16µg/ml. Other study 
showed 94.3% to 98.5% efficacy of Clotrimazole against 
Candida species at MIC >1 µg/ml.25 In present study 
Nystatin indicated second highest response of 
susceptibility against Candida species after Clotrimazole.  
Study conducted in India carried out antifungal 
susceptibility testing showed 9.5% resistant strains of 
Candida against Nystatin and 16.7% were resistant 

against Fluconazole.26 Resistance of vaginal Candida 
isolates to Nystatin and Clotrimazole were infrequent.27 

In the present study Clotrimazole was most 
effective (68.75%) as compare to nystatin (62.5%) and 
Fluconazole (55%). Fluconazole  found to be drug of 
choice.28 Other study suggested that the treatment of 
vaginal candidiasis with oral Fluconazole would be 
effective. The rates of clinical effectiveness were 80% or 
76% in the single oral Fluconazole group, and 72% or 
58% in the intravaginal Clotrimazole group.29 

CONCLUSION 
It is concluded that antifungal susceptibility testing 
should be performed before prescribing treatment. 
Fluconazole is widely used drug against vaginal 
candidiasis but showed high resistance it leads to 
treatment failure. 
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