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ABSTRACT
Background: Vulvovaginal candidiasis (VVC) is a common 
infection among women. Due to the emerging role of non-
albicans Candida in VVC, it is important to periodically 
investigate the proportions of infection caused by different 
Candida species and antifungal resistance patterns. 

Aims: This study aims to determine the frequency of occurrence 
of VVC in women presenting with vaginal discharge, possible 
risk factors associated with the disease, and antifungal 
susceptibility pattern of the isolates of Candida. 

Materials and methods: High vaginal swabs from 158 women 
presenting with vaginal discharge at the gynecology clinic 
of Colombo South Teaching Hospital were studied. Ethical 
approval was granted from the Ethical Review Committee of 
the University of Sri Jayewardenepura (No.: 722/13). After 
species identification, antifungal susceptibility tests were 
performed using a standard disk diffusion technique. Probable 
risk factors for the infection were assessed using an interviewer-
administered questionnaire. Statistical analysis was performed 
with Statistical Package for the Social Sciences (SPSS), using 
chi-square tests. All inferential statistics were tested at p < 0.05.

Results: Candida albicans was isolated in 34 patients (22%), 
and Candida famata was isolated from one patient. All direct 
microscopy-positive specimens were also culture positive. All 
the isolates were susceptible to antifungals tested. Among the 
study population, oral contraceptives (OCP) were used in 11% 
(n = 17) of patients (p = 0.001). Fourteen (40%) of 35 Candida 
positive patients had diabetes mellitus (p<0.05).

Conclusion: Candida albicans was the commonest species 
isolated from VVC in a Sri Lankan setting. The infection can 
safely be treated with commonly used antifungals. Diabetes 
mellitus and use of OCP are associated risk factors.

Keywords: Antifungals, Candida, Sri Lanka, Vulvovaginal 
candidiasis.
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INTRODUCTION

Vulvovaginal candidiasis (VVC) is experienced by 75% of 
women during their lifetime.1 The symptoms of VVC can 
impact the quality of life of women, leading to depression 
and sexual problems. Due to the significant involvement 
of non-albicans Candida species2,3 and their resistance to 
azoles, treatment of VVC is often difficult.4,5 The fungal 
species causing VVC and their antifungal susceptibility 
(AFS) patterns may vary with the geographical location 
and host factors.6 Hence, it is imperative to periodically 
investigate risk factors for VVC, the prevailing isolates, 
and their AFS patterns, to enable proper management 
and prevention of the condition.

MATERIALS AND METHODS

This study was a cross-sectional, prospective study 
conducted in 2012–2013 at the Obstetrics and Gynecology 
Professorial Unit, Colombo South Teaching Hospital, and 
Department of Microbiology, Faculty of Medical Sciences, 
University of Sri Jayewardenepura, Sri Lanka.

Ethical approval was granted by the Ethical Review 
Committee of the University of Sri Jayewardenepura, Sri 
Lanka (ethical approval number 722/13). One hundred 
and fifty-eight patients (between 20 and 80 years of age) 
with vaginal discharge were included in the study.

After a probable clinical diagnosis was made by 
the gynecologist, two high vaginal swabs were taken 
by a medical officer for laboratory identification. 
An interviewer-based questionnaire was filled by a 
researcher. The swabs were transported immediately to 
the laboratory of microbiology.
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A Gram stain was done on one swab and the other 
swab was used for culture isolation. Culture was done on 
two separate culture plates. The culture plates Sabouraud 
dextrose agar with or without cycloheximide (100 μg/ml) 
and chloramphenicol (50 μg/ml) were incubated at 37°C 
for 24 hours. Isolates were deemed significant if they were 
isolated on both culture plates. Isolated Candida species 
were identified up to species level by germ tube test, 
carbon assimilation, and sugar fermentation test.

Antifungal susceptibility testing was done on all the 
Candida strains that were isolated from cultures. Mueller–
Hinton agar (MHA) supplemented with 2% glucose 
and 0.5 mg/ml methylene blue dye medium was used. 
A suspension of overnight cultures of C. albicans and C. 
famata was prepared in sterile saline and standardized 
to 0.5 McFarland.

A sterile cotton swab was dipped into the suspension 
and rotated several times. The excess fluid from the swab 
was removed by pressing firmly against the inside wall 
above the fluid level. The dried surface of the MHA was 
inoculated by streaking the cotton swab according to the 
standard method to get an even distribution of the inocu-
lum. Commercially prepared paper disks clotrimazole  
(10 µg), itraconazole (10 µg), ketoconazole (10 µg), flucon-
azole (25 µg), and miconazole (30 µg) were dispensed on 
each plate, according to a standard method described by 
the Clinical laboratories Standards Institute.7 The plates 
were incubated at 37°C for 24 hours, and then zone diam-
eters were measured manually after 24 hours and inter-
preted as shown in Table 1. If no visible growth was shown, 
the plates were re-incubated for up to 24 hours more.

RESULTS

Among the 158 patients (between 20 and 80 years) with 
vaginal discharge, Candida species were isolated from 
22% (n = 35) patients. Of these, 34 isolates were C. albicans 
and only one patient had a non-albicans species. None of 
the patients were infected with multiple Candida species. 
Candida was isolated from 17 patients aged between 20 
and 40 years (48.5%), 15 patients aged between 41 and 60 
years (43%), and 3 patients over the age of 61 years (0.1%).

Among the 35 culture positives, 51 (n = 18) and 26% 
patients claimed that vaginal discharge and symptoms 

occurred post menstruation and during menstruation 
respectively. A total of 23% patients claimed that there 
was no relationship between vaginal discharge and 
menstruation.

The following symptoms were seen in the 35 culture-
positive patients: Itching (n = 15, 43%), odor (n = 14, 40%), 
viscous discharge (n = 25, 71%), watery discharge (n = 10, 
28%), white discharge (n = 26, 74%), and yellow discharge 
(n = 8, 22%). Of these, the presence of white and viscous 
discharge were statistically significant (p < 0.05) than 
other types of discharges. Among the 35 culture positives, 
only two patients had used antibiotics during the past  
2 months.

All the isolated strains of Candida species were 
susceptible to the tested antifungals: Fluconazole, 
clotrimazole, itraconazole, ketoconazole, and miconazole, 
depending on the measurement in their zone of inhibition 
(Table 2).

When referring to the whole population of patients 
(n = 158), diabetes mellitus had a significant association 
with candidal vaginal infections (p = 0.01). Oral 
contraceptives were used by 17 patients with vaginal 
discharge; seven of these patients had Candida infections, 
which was statistically significant (p = 0.01). Among the 
26 patients who were in the menopausal stage, only five 
were confirmed to have Candida infections.

Seven patients were using contraceptive injections and 
only one patient among them was positive for Candida 
species (p = 0.61). Also 18% (n = 28) of the patients were 
using the intrauterine contraceptive devices, and among 
them seven were confirmed to have Candida infection 
(p = 0.8). With regard to undergarments, those wearing 
nylon underwear [n = 21 (23%)] showed culture positive 
with Candida. When inquired if the patients had visited 
a doctor earlier regarding the vaginal discharge, 38/158 
gave a positive response. Interestingly, of these 38 patients, 
34 had no improvement in symptoms despite the treat-
ment. However, only 11 of these patients were positive 
for Candida by culture in the present study.

DISCUSSION

In the present study, VVC was seen in a lower percentage 
(22%) of females when compared to a study in 1994 
(32.4%). In another study done in 2010, among patients 
attending the sexually transmitted infections (STI) clinic, 
8% cases were reported.8 The lower percentage of the 
latter study may be due to a smaller sample size (n = 96) 
and the study being limited to a specific population (STI 
patients).

The low prevalence rate of VVC in our study was 
possibly due to improved knowledge and hygiene, as 
compared to the result reported a decade ago among 

Table 1: Zone diameter ranges

Antifungal disk
Potency  
(µg)

Zone of diameter (mm)
Sensitive Intermediate Resistance

Clotrimazole 10 ≥ 20 12–19 ≤ 11
Itraconazole 10 ≥ 23 14–22 ≤ 13
Ketoconazole 10 ≥ 30 23–29 ≤ 22
Fluconazole 25 ≥ 19 15–18 ≤ 14
Miconazole 30 ≥ 20 12–19 ≤ 11
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the general population. It is noted with interest that 
almost all the isolates were C. albicans, except one single 
isolate, which was identified as C. famata. Most of the 
studies done all over the world have found C. albicans 
as the predominant pathogen followed by non-albicans 
Candida species, including C. glabrata, C. parapsilosis, and 
C. tropicalis.3,9,10

In a previous study done in 1994 in Sri Lanka, C. albicans  
was also found to be the most common pathogen (76%).11  
Similarly, in the 2010 study, C. albicans was the pre-
dominant organism (75%).8 In the current study, all the 
isolates were susceptible to all tested antifungals. In  
the 2010 study, majority of C. albicans strains had shown 
susceptibility to fluconazole, itraconazole, clotrimazole, 
and nystatin.8 However, only three strains in that study 
were resistant to econazole, and another two strains were 
intermediately susceptible to miconazole. As reported by 

Perera and Clayton in 1994, C. albicans isolates showed 
resistance to miconazole and econazole.11 The studies 
done over the decades in Sri Lanka reflect that antifun-
gal resistance is not a major burden in the management 
of VVC. Moreover, C. albicans remains the predominant 
pathogen in VVC to date.

Vaginal discharge and itching are quite common 
symptoms among these patients, but the symptoms are 
insufficient to diagnose VVC in the absence of laboratory 
confirmation. In our study, white and viscous discharges 
were two main significant clinical symptoms associated 
with VVC. A common complaint regarding VVC is 
that the symptoms exacerbate with menstruation. An 
elevated level of estrogen has been associated with VVC.12 
However, in this study we found that the patients claimed 
that VVC symptoms were significantly higher following 
menstruation. Further conclusions cannot be made with 

Table 2: Results of the antifungal susceptibility testing

No. of culture positives
Zone of inhibition (mm)

Clotrimazole Itraconazole Ketoconazole Fluconazole Miconazole
  1 31 20 35 36 27
  2 36 26 32 34 32
  3 34 32 38 40 32
  4 28 18 33 27 38
  5 29 20 31 32 25
  6 28 19 30 35 23
  7 31 21 35 34 27
  8 28 20 31 34 25
  9 34 22 37 35 26
10 32 21 30 32 26
11 30 21 35 33 26
12 32 23 33 33 25
13 31 22 37 33 29
14 25 19 30 28 28
15 28 21 30 32 22
16 31 22 34 35 26
17 30 20 32 32 22
18 30 19 31 30 21
19 28 20 30 32 25
20 28 20 33 32 25
21 30 20 30 28 25
22 32 24 36 37 28
23 32 20 30 32 25
24 32 22 38 35 25
25 27 22 36 35 23
26 31 20 31 35 26
27 31 21 35 32 25
28 30 23 30 34 29
29 28 20 33 33 28
30 32 20 32 33 21
31 31 21 30 32 20
32 30 22 31 32 25
33 30 19 30 36 28
34 27 19 32 35 25
35 28 20 31 32 25
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regard to the association of VVC with menstruation in 
this study as data were not collected to determine the 
duration following menstruation when the symptoms 
increased. This is one limitation of this study.

Several conditions, such as the use of antibiotics, diabe-
tes, and pregnancy, are known risk factors for VVC.3,13,14 In 
our study, although we have studied several factors, only 
diabetes mellitus and the use of oral contraceptives could 
be identified as risk factors. Therefore, it is important to in-
vestigate other possible causes predisposing to VVC among 
these patients. It is suggested that genetic predisposition 
such as mutations and gene polymorphisms associated with 
innate immunity has a role in VVC.1

CONCLUSION

Candida albicans was the predominant organism causing 
VVC in this study done in a particular setting in Sri Lanka. 
This is a positive finding for the gynecologists treating these 
patients because strains of C. albicans show a low frequency 
of resistance to azoles; therefore, the management of these 
patients can be achieved successfully.
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