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Background: Vulvovaginal Candidiasis (VVC) is a frequent, complex and cumbersome condition that can cause physical and psychological 
distress for the involved individual. Candida albicans was reported as the most common agent of VVC yet it seems that we are recently 
encountering changes in the pattern of Candida species in VVC.
Objectives: In this study we assessed different species of Candida isolated from patients with VVC, residing in Sari, Iran.
Patients and Methods: Two hundred and thirty-four patients with vulvovaginitis were enrolled in this study. Samples were collected by 
a wet swab. Each vaginal swab was examined microscopically and processed for fungal culture. The identification of Candida species was 
done by morphological and physiological methods such as culture on CHROMagar Candida media and sugar assimilation test with the 
HiCandida identification kit (HiMedia, Mumbai, India).
Results: Out of 234 patients with vulvovaginitis, 66 (28.2%) patients showed VVC. Of these patients, 16 (24.2%) had recurrent VVC (RVVC). The 
age group of 20 - 29 year-olds had the highest frequency of VVC (48.5%). Erythema concomitant with itching (40.9%) was the most prevalent 
sign in VVC patients. Fifty-seven (86.4%) of the collected samples had positive results from both microscopic examination and culture. In 
total, 73 colonies of Candida spp. were isolated from 66 patients with VVC. The most common identified species of Candida were C. albicans 
(42.5%), C. glabrata (21.9%) and C. dubliniensis (16.4%). In patients with RVVC and patients without recurrence, C. albicans and non-albicans 
species of Candida were frequent species, respectively.
Conclusions: The results of our study showed that non-albicans species of Candida are more frequent than C. albicans in patients with VVC. 
This result is in line with some recent studies indicating that non-albicans species of Candida must be considered in gynecology clinics due 
to the reported azole resistance in these species.
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1. Background
Vulvovaginitis is a cumbersome condition indicated by ir-

ritation of vulva, vagina, or both. Vulvovaginal Candidiasis 
(VVC), as an important subtype, is characterized by severe 
itching of vulva, abnormal vaginal discharge, erythema, 
edema of vulva, and satellite lesions (1). Many studies have 
shown that 75% of the female population will have at least 
one episode of VVC and 40 - 50% will have recurrent epi-
sodes, during their lifetime (2-4). Despite several treatment 
modalities and application of new effective drugs, VVC is 
a complex and considerable problem in gynecology and 
obstetrics (4). On the other hand, in the recent years differ-
ent studies in different countries have illustrated that the 
involved species of this disease is also changing (1, 5-7). 

In the study of Aalei et al. (8), Candida albicans and non-
albicans species of Candida were responsible for 75% and 
25% of VVC cases, respectively. According to the study of 

Jamilian et al. (6), C. albicans was isolated in 42.03% of VVC 
patients, while in the remaining cases, the disease was 
caused by other Candida species. This pattern of change 
was also noted in other countries (2, 5, 9). Ahmad et al. 
(9) reported a prevalence of 53.1% of non-albicans species 
among patients with VVC, where C. glabrata (36.7%) was 
the most common isolated species. The non-albicans spe-
cies were shown to be important causative agents for re-
currence and chronicity of the disease and many of them 
were resistant to common antifungal drugs (9). There are 
increasing reports on fluconazole (as a first line therapy 
for VVC) resistance in some Candida species (5, 6, 10, 11). 
This disease, not only affects physical and psychological 
health of patients, but also imposes a significant finan-
cial expenditure and difficulties for marital relation-
ships, and may even lead to infertility (12).
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2. Objectives
In this study we assessed the incidence of different spe-

cies of Candida in patients with VVC to gain new informa-
tion on involved species and the prevalence of the disease 
in Sari, Iran.

3. Patients and Methods
This research was a descriptive analytical cross-sec-

tional study. Patients were enrolled in the study by the 
sequential sampling method. The participants were 
married women aged 20 - 60 years, who presented ery-
thema and itching of vulva, vagina, or both and cheesy 
vaginal discharge. The patients filled out a consent form 
to participate in the research, which was approved by 
the ethical committee of Mazandaran University of 
Medical Sciences. Concomitant with each obtained 
specimen, a questionnaire was completed for each pa-
tient enquiring about their age, marital status, duration 
of symptoms, comorbidities, signs and symptoms of 
current condition, methods of pregnancy prevention, 
prior parturitions, and history of antibiotic consump-
tion. Patients with four or more discrete attacks of VVC 
per year were considered as having Recurrent Vulvovag-
inal Candidiasis (RVVC).

3.1. Sample Collection and Laboratory Diagnosis
Vaginal secretions were obtained in lithotomic posi-

tion using a speculum and sterile swabs. Two specimens 
were collected simultaneously under sterile conditions, 
one for light microscopic examination and the other for 
fungal culture. For each of the samples, a slide was pre-
pared for Gram staining. The sample for fungal culture 
was inoculated into Sabouraud’s glucose agar (Merck, 
Germany) supplemented with chloramphenicol (Sigma-
Aldrich, USA) and gentamicin (Sigma-Aldrich, USA) (SDA) 
and incubated at 30°C. The identification of the Candida 
species was done by morphological and physiological 
methods such as culture on CHROMagar Candida media 
(CHROMagar Company, France), germ tube test, chla-
mydospore forming test on corn meal agar media (HiMe-
dia, Mumbai, India), growth at 45°C and sugar assimila-
tion test with the HiCandida identification kit (HiMedia, 
Mumbai, India). 

HiCandida identification kit was applied for precise 
identification of Candida species as per the manufactur-
er’s instructions. The plastic strip had twelve wells with 
sterile medium for different biochemical tests as follow: 
well 1, medium for the urease detection test, and well 
2 - 12, medium for carbohydrate utilization test (with 
eleven different sugars in respective wells, including, 
melibiose, lactose, maltose, sucrose, galactose, cellobi-
ose, inositol, xylose, dulcitol, raffinose and trehalose). In 
brief, the test was performed as follows; at first a homog-
enous yeast suspension (1 to 5 × 106 cell/mL) was pre-
pared and inoculated into kit wells and incubated for 24 

- 28 hours at 22.5 ± 2.5°C. A standard sample of C. albicans 
(as confirmed by the molecular method) was also used 
as the control. After the incubation period the change of 
color in the kit was noted: well 1 containing urease was 
considered positive if the yellow color transformed to 
pink. Wells 2-12 were considered positive if their orange-
red color changed to yellow; these pits were left for 72 
hours and if the color was still orange, the result was 
considered negative. Interpretation of the results was 
based on the manufacturer’s instructions.

3.2. Statistical Analyses
Chi-square test was performed using the SPSS software 

(version 18.0) and differences were considered signifi-
cant at P < 0.05.

4. Results
During one year, we studied 234 consecutive patients 

suspected of VVC at Boo Ali hospital of Sari city, Iran 
(Table 1). The mean age of the patients was 34.17 ± 9 
years. Out of 234 patients with vulvovaginitis, 66 (28.2%) 
patients showed VVC. Of these patients, 16 (24.2%) had 
RVVC. The mean age of VVC patients was 31.82 ± 10 years. 
The age group of 20 - 29 year-olds had the highest fre-
quency of VVC (48.5%). No significant correlation was 
found between age and occurrence of VVC (P = 0.137). 
Figure 1 shows vulvovaginal symptoms and signs in 
patients suspected of VVC and VVC patients. Erythema 
concomitant with itching (40.9%) was the most preva-
lent sign in VVC patients and patients suspected of VVC. 
No significant correlation was observed between occur-
rence of the disease and type of symptoms (P = 0.608). 
Table 2 shows the distribution of studied patients based 
on the use of contraception methods. Most patients 
with VVC (45.4%) did not use any method of contracep-
tion. In total, 27.8% of patients suspected of VVC had 
positive results for the culture method. 

Out of 66 patients with VVC, 98.5% had positive re-
sults for Candida growth in culture. Of these patients, 
56 (84.8%) had positive results for both microscopic 
examination and culture. Nine patients (13.6%) showed 
positive results in culture but not in microscopic ex-
amination. Out of 57 patients with positive results in 
microscopic examination, 30 cases (52.6%) showed yeast 
and budding yeast and 27 (47.4%) pseudohyphae and 
budding yeast. In total, 73 colonies of Candida spp. were 
isolated from 66 patients with VVC. The most frequent 
species of Candida were C. albicans (42.5%), C. glabrata 
(22.0%) and C. dubliniensis (16.4%) (Figure 2). Out of a total 
of 66 patients with VVC, 16 (24.2%) cases showed RVVC. In 
16 patients with RVVC, Candida albicans was responsible 
in nine (56.2%). On the other hand, non-albicans species 
of Candida (68.0%) were frequent species in patients 
without recurrence (Table 3). There was no significant 
correlation between Candida species and recurrent or 
non-recurrent pattern of disease (P = 0.073).
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Table 1.  Distribution of Studied Patients Based on age Groups a, b

Patients’ Age 
Group

Patients Suspected 
of VVC

Patients With VVC

20 - 29 78 (33.3) 32 (48.5)

30 - 39 78 (33.3) 18 (27.3)

40 - 49 64 (27.5) 12 (18.2)

50 - 60 14 (6.0) 4 (6.1)

Total 234 (100.0) 66 (100.0)
a Abbreviation: VVC, Vulvovaginal candidiasis.
b Data are presented as No. (%).

Table 2.  Distribution of Studied Patients Based on the Use of 
Contraception Methods a,b

Patients Contraception 
Method

Patients Sus-
pected of VVC

Patients 
With VVC

No contraceptive method 66 (28.2) 30 (45.4)
Natural 59 (25.2) 17 (25.7)

Condoms 50 (21.4) 7 (10.6)
Oral contraception 12 (5.1) 6 (9.1)
IUD 8 (3.4) 4 (6.1)
Tubectomy 39 (16.7) 2 (3.0)
Total 234 (100.0) 66 (100.0)
a Abbreviation: VVC, Vulvovaginal candidiasis.
b Data are presented as No. (%).
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Figure 1. Vulvovaginal Symptoms and Signs in Patients Suspected of Vul-
vovaginal Candidiasis and Vulvovaginal Candidiasis Patients

Table 3.  Distribution of Studied Patients Based on age Groups a

Patients Candida Species RVVC Patients VVC Patients

C. albicans 9 (56.2) 16 (32.0)

C. dubliniensis 1 (6.2) 10 (20.0)

C. glabrata 3 (18.2) 7 (14.0)

C. kefyr 0 6 (12.0)

C. pintolopesii 0 6 (12.0)

C. guilliermondii 0 1 (2.0)

C. albicans + C.guilliermondii 1 (6.2) 0

C. albicans + C. glabrata 2 (12.5) 3 (6.0)

C. dubliniensis + C. glabrata 0 1 (2.0)
a Abbreviation: RVVC, Recurrent Vulvovaginal candidiasis; VVC, 
Vulvovaginal Candidiasis.

C. guiIIiermondii
2.7%C. pintolopesii

8.2%
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8.2%

C. glabrata
22.0%
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42.5%
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Figure 2. Distribution of Isolated Candida Species From Patients With Vul-
vovaginal Candidiasis

5. Discussion
Candidiasis is one of the most diverse fungal infections 

that can lead to superficial, such as vaginitis, to systemic 
and potentially life-threatening diseases. Genital involve-
ment in women is one of the most common presenta-
tions due to Candida. Vulvovaginal candidiasis results 
from abnormal growth of Candida in the genital tract 
mucosa and has increased dramatically in the recent 
years (13). This infection is a worldwide health problem 
and affects millions of women, annually (13). Candida al-
bicans was reported as the most common agent of VVC 
yet it seems that we are recently encountering changes 
in the pattern of Candida species in VVC. This is why we 
designed a study to evaluate VVC and the incidence of dif-
ferent species of Candida in patients from Iran. 

In the present study out of 234 patients with vulvovagi-
nitis, 66 (28.2%) showed VVC. Of these patients, 24.2% had 
RVVC. The incidence of VVC and RVVC varied in different 
studies (6, 14, 15). In some reports from Iran the incidence 
of VVC was 5 - 10% (14), 33.3% (6) and 47.3% (15). A survey by 
Foxman et al. (16) in the US showed that 6.5% and 8% of 
women older than 18 years of age reported ≥ 1 and ≥ 4 epi-
sodes of VVC during the two months and one year prior 
to the survey, respectively. In two population-based stud-
ies from the USA, 55% (17) and 56% (18) of studied women 
experienced at least one episode of VVC during their life-
time and that 8% of women experienced RVVC. This varia-
tion may be due to inaccuracies in pathogen detection, 
mismanagement, drug resistance, incomplete thera-
peutic course, self-treatment, lack of appropriate health 
habits and intestinal infestation (19). However, Achkar 
and Fries (20) suggested that VVC is not a reportable dis-
ease and is often diagnosed without confirmatory tests 
and treated with over-the-counter (OTC) medications, 
and thus its exact incidence is unknown. In the present 
study the age group of 20 - 29 year-olds had the highest 
frequency of VVC, which is concordant with the findings 
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of Mahmoudi Rad et al. (15) and Asadi et al. (21) from Iran 
and Adesiji et al. (22) from Nigeria. 

In our study, similar to the study of Aalei et al. (8), no 
statistical significance was found between age and occur-
rence of the disease. This may be due to higher vaginal 
discharge, physiological and hormonal changes, higher 
sexual activity, vaginal flora changes, the childbearing 
age and use of various contraceptive facilities in this age 
group. In the present study, VVC was mostly observed in 
those who used natural methods for pregnancy preven-
tion. There was a significant correlation between con-
traceptive method and disease acquisition (P = 0.004). 
These results are in agreement with the study of Torabi 
and Amini (23) from Zanjan, however, in contrary with 
some previous studies (3, 7, 8). It may be assumed that 
this non-protective method increases the chances of VVC. 
In our study, the most common symptom was erythema 
concomitant with itching in VVC patients and there was 
a statistically significant correlation between this symp-
tom and VVC. However, typical VVC signs, such as cheesy 
discharge, erythema and itching were not significantly 
related to VVC. The same result was reported by some oth-
er previous studies (24, 25). Michigan university research-
ers also reported itching as the most common symptom 
in VVC (26). 

The mild invasion of epithelial cells in the lower geni-
talia tract by Candida causes widespread itching and 
inflammation due to a toxin or enzyme involved in 
pathogenesis by Candida (13). As the vulva is involved, the 
disease is often accompanied by vaginitis, itching, burn-
ing, and erythema of vagina and vulva, which are consid-
ered as the most common symptoms of VVC. In the pres-
ent study, 27.8% of patients who were suspected of VVC 
had positive culture results. This percentage is higher 
than that reported by Aalei et al. (8) and Torabi and Amini 
(23), who reported a culture positivity of 19.8% and 4.8% in 
Kerman and Zanjan (two central province of Iran with dif-
ferent climates) respectively. However, some studies (5, 
14, 27, 28) reported a higher positivity than that observed 
in our study, yet our results generally agreed with previ-
ous studies (21, 22, 29). This variation of results may be 
related to different climate and geographical conditions, 
cultural specifications, health habits, various experimen-
tal designs, sampling criteria, and various prevalence of 
non-fungal infection. 

In our study, out of 66 patients with VVC, 98.5% of 
samples showed Candida growth in culture. Of these 
patients, 13.6% had positive culture results yet negative 
microscopic examination results. These results indicate 
the strength of the culture method in comparison with 
microscopic examination for VVC diagnosis. In this study, 
the prevalence of C. albicans and non-albicans species of 
Candida was 42.5% and 57.5%, respectively. According to 
previous Iranian and other studies from different coun-
tries, C. albicans was the most involved species of Candida 
in VVC patients (6, 8, 9, 14, 27, 30, 31). Grigoriou et al. (32) 
attributed this to the greater ability of C. albicans in ad-

hesion to vaginal mucosa, which is the primary step in 
establishment of a fungal infection. In our study C. gla-
brata was the second leading species that caused infec-
tion, and this finding was consistent with many previous 
studies (11, 22, 27, 28, 33). Although in our study, C. albicans 
was the most prevalent isolated species of Candida yet in 
comparison to non-albicans species, the latter was pre-
dominant. During the last decade, different studies have 
shown an increase in isolation of non-albicans species in 
VVC patients (6, 28, 33). Sobel et al. (34) suggested that this 
pattern may be due to incomplete local or systemic ther-
apeutic regimens, or self-prescribed anti-fungal agents 
and the increasing use of prolonged anti-fungal courses 
to prevent recurrence of VVC. 

Some of the non-albicans species such as C. glabrata 
respond poorly to azole agents, especially fluconazole, 
which can be a reason for the increased prevalence of 
non-albicans species of Candida in VVC patients (20). In 
our study, C. pintolopesii was isolated from 12% of VVC pa-
tients without recurrences; a finding which was different 
from other previous studies. Savage and Dubos (35) have 
shown that C. pintolopesii is the normal flora yeast of ro-
dents. In the present study CHROMagar Candida medium 
was applied to differentiate Candida species phenotypi-
cally. This method detects only two major Candida spe-
cies. In the recent years, non-albicans species, which are 
concomitant with some yeast species and produce simi-
lar colors, have expanded leading to inaccurate diagno-
sis and treatment failure. In addition, colorimetric tech-
niques are expensive for routine use. 

We applied the HiCandida kit for final differentiation of 
Candida species. This kit identified six species of Candida. 
Bose et al. (36) used the same method to identify Candida 
species obtained from ICU patients and reported satisfac-
tory results. The results of our study showed that non-
albicans species of Candida were more frequent than C. al-
bicans (57.5% vs. 42.5%) in patients with VVC. This result is 
in line with some recent studies that have indicated that 
non-albicans species of Candida must be considered in gy-
necology clinics because of the reported azole resistance 
in these species.
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