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Introduction: Occurrence of vulvovaginal candidiasis (VVC), as a common condition in women of childbearing
age, is increasing all over the world as a result of extensive use of antibiotics and antifungal drugs.

Objectives: In the present study to gain the up-to-date information on involved species and the prevalence of the
recurrent vulvovaginal candidiasis (RVVC) in Isfahan, Iran, we assessed the etiologic agents of aforementioned
disease in women referred to the Al-Zahra hospital (Isfahan, Iran). Furthermore, we surveyed the possible
relationship between age, education and marital status with prevalence of albicans and non-albicans candidiasis.
Patients and Methods: Our study was conducted on subjects who were admitted to the gynecology and midwifery
clinic between September 2017 and August 2018 and had clinical presentations of vulvovaginitis. Sampling of
100 women was done using sterile swab. Samples were transferred to the hospital laboratory for cellular and
molecular investigations.

Results: Candida albicans was the main pathogen involved in the pathogenesis of RVVC and Candida glabrata is
the second most common pathogen. Moreover, none of the 100 cases that we tested were infected with Candida
krusei. We found a meaningful relationship between age and RVVC triggered by Candida albicans (P<0.05) but
there was no significant relationship between age and RVVC that triggered by non-albicans fungi. There was no
meaningful correlation between levels of education, number of children and types of delivery with RVVC that
infected by various albicans and non-albicans candidiasis (P>0.05).

Conclusion: Candida albicans was the main pathogen involved in the pathogenesis of RVVC in Isfahan while
Candida glabrata is the second most common pathogen. Despite their high cost, molecular methods have high
value in accurate diagnosis of the RVVC.

world as a result of extensive use of antibiotics

between 6% and 8% of women will develop

Introduction

Occurrence of vulvovaginal candidiasis
(VVCQC), as a common condition in women
of childbearing age, is increasing all over the

Key point

Occurrence of vulvovaginal candidiasis (VVC), as a
common condition in women of childbearing age, is
increasing all over the world as a result of extensive
use of antibiotics and antifungal drugs. In the
present study to gain the up-to-date information on
involved species and the prevalence of the recurrent
vulvovaginal candidiasis (RVVC) in Isfahan, Iran,
we assessed the etiologic agents of aforementioned
disease in women referred to the Al-Zahra hospital
(Isfahan, Iran). Based on our results Candida albicans
was the main pathogen involved in the pathogenesis
of RVVC in Isfahan and Candida glabrata is the
second most common pathogen. Despite their high
cost, molecular methods have high value in accurate
diagnosis of the RVVC.

and antifungal drugs(1, 2). Ithas been reported
that 70% women experience aforementioned
condition during their lifetime (3). The other
epidemiological studies have reported that

recurrent vulvovaginal candidiasis (RVVC)
that diagnosed by the occurrence of at least
four episodes of VVC in previous 12 months
(4,5). Occurrence of RVVC is associated with a
meaningful morbidity in females in all societies
and its management is a puzzling issue for
infectious disease specialties. In the past years,
occurrence of RVVC was related to menopause

condition, not only affects health of women,
but also imposes a considerable financial

and associated hormonal alterations, but
today, the use of hormones replacement has
increased its prevalence, however the issue
is open to discussion (2,6). Aforementioned

expenditure and complications for hassle free
sexual intercourse, and may even give rise to
subfertility (7).

Candida is a genus of yeasts and is the
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common cause of infections caused by fungi all over
the world. It has been reported that this species of fungi
are associated with the normal flora of vagina in 20% to
50% of women without any clinical sign and symptoms
(8). Previous epidemiological studies have shown that
Candida albicans is the most common species of fungi
that triggered vulva and vagina(9). Candida parapsilosis,
Candida krusei, and Candida glabrata are some of the other
Candida species that presence of them in the vulvovaginal
region has been reported(11). Moreover, Candida albicans
plays a crucial role in the pathogenesis of RVVC and its
management requires considerable attention to various
molecular aspects of it. Genetic factors, sufficient
vulvovaginal defense immune mechanism, resistance to
antifungal medications, and cultural class are some of the
other parameters that must be considered for determining
susceptibility to RVVC (12).

Objectives

The differentiation of varied species of Candida in the
samples obtained from vulvovaginal region is imperative.
In the present study to gain the up-to-date informa-
tion on involved species and the prevalence of the
RVVC in Isfahan, Iran, we assessed the etiologic agents
of aforementioned disease in women referred to the Al-
Zahra hospital (Isfahan, Iran). Furthermore, we surveyed
the possible relationship between age, education and
marital status with the prevalence of albicans and non-
albicans candidiasis.

Patients and Methods

Patients and study design

The present cross-sectional study was performed in Al-
Zahra hospital of Isfahan University of Medical Sciences
(MUI), Isfahan, Iran. Our study was conducted on subjects
who were admitted to the gynecology and midwifery clinic
between September 2017 and August 2018 and had clinical
presentations of vulvovaginitis. Demographic information
of all patients was documented in special forms. The
acceptable criteria for cases to enter the study were patient
satisfaction, occurrence of at least four episodes of VVC in
previous 12 months, not taking immunosuppressive drugs,
and not suffering from diabetes mellitus. Exclusion criteria
were occurrence of less than four episodes of VVC in
previous year, consumption of immunosuppressive drugs,
and suffering from diabetes. Subjects who experienced
abnormal vaginal secretions and itch at least four times
in the previous 12 months were considered as RVVC and
sampling of 100 of them was conducted using sterile swab.
Samples were transferred to the hospital lab for further
investigation.

Culture media

We were used Sabouraud dextrose agar and CHROMagar
medium (CHROMagar Company, France) as a culture
media. Inoculation of the cultures was done at 37°C and

examined after two days. Based on the instruction of
aforementioned culture medium, Candida species were
distinguished based on some features such as green color
and appearance. In addition to the CHROMagar method,
Candida species of fungi were recognized by production
of chlamydospore on Corn Meal Agar and formation
of germ tube in serum described by Yucesoy et al (10).
Absorption of carbohydrate was examined using the API
20C-AUX kit based on the manufacturer’s instructions
(bioMérieux, Paris, France). As briefly, API 20C stripes
were inoculated and incubated at 30°C and scored by two
blinded observers at 1, 2, and 3 days. Reading of reaction
was done by referring to the analytical profile index.

Real time-polymerase chain reaction (real time-PCR)
Deoxyribonucleic acid (DNA) extraction was performed
for each sample using the DNA-Free-RY kit (Triplex
International Bioscience, China) based on its instructions.
Extracted DNA was transferred to the -20°C freezer,
with the concentration being measured with NanoDrop
(Thermo Scientific) at 280/260 nm. The used primers in
the present study were designed according to sequences
from the NCBI database and its specificity checked by
use of NCBI BLAST tool, primers with no meaningful
similarity to other loci were selected. The following
primers were used:

o 5- GGCGCTCAAGCCTGCTACT 3’ (Foreword
primer for Candida albicans) and 5'-ACGCCTG-
CCTACTCGTGAA 3' (Reverse primer for Candida
albicans),

o 5-CATTTGCTCAATTGTATGCTGATTT 3’ (Fore-
word primer for Candida parapsilosis) and 5'-CG-
CAGCATCACGTTTCCA 3’ (Reverse primer for
Candida parapsilosis),

o 5-CGAGAACAACTCCGATTCTATAACC 3’
(Foreword primer for Candida glabrata) and 5' -TG-
GACTCAGAATCAGCATTTTCA 3' (Reverse prim-
er for Candida glabrata),

o 5-CGGCCGGGTCTTTCCTT 3 (Foreword
primer for Candida krusei) and 5-CCTGCTTT-
GAACACTCTAATTTCCT 3" (Reverse primer for
Candida krusei).

The molecular assay was done by using Gene Amp 7500
Sequence Detection System (Applied Biosystems, Foster
City, CA, USA). To identify each of the four Candida
species, 40 pL of the PCR reaction mixtures were set up
based on the Zhai et al protocol (13). The assessment
of sensitivity of method was done by serially diluting
template genomic DNA that was prepared from standard
Candida cultures. For definitive diagnosis of four Candida
species, the extracted DNA from the cultures, reaching
106 colony-forming units mL™.

Ethical issues
The present study followed the tenets of the Helsinki
Declaration. The ethics committee of Isfahan University
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of Medical Sciences (MUI) accepted this study and the
institutional ethical committee at MUI permitted all study
protocols (IRMULMED.REC.1398.112). The current
study was extracted from the residential thesis of Azadeh
Moshtzan at the department of infectious diseases of MUI
(Thesis # 398138).

Statistical analysis

In the present study, for statistical analyzing chi-square and
independent f test was conducted using the SPSS statistical
software, (version 16.0, Chicago, IL, USA). A P value <0.05
was considered as statistically meaningful.

Results

Patients (n=100) were evaluated with molecular methods
for identification of etiologic agents of RVVC. Based on
our statistical analyses, Candida albicans was the main
pathogen involved in the pathogenesis of RVVC and
Candida glabrata is the second most common pathogen.
Moreover, none of the 100 cases that we tested were
infected with Candida krusei. Figure 1 shows how the
candidiasis species is distributed in patients with RVVC

= Yes
=No

(A) Candida albicans (B) Candida glabrata

(C) Candida parapsilosis

(D) No fungus has grown

Figure 1. Distribution of Candidiasis species in patients with RVVC
representations.

representations.

In the present study, we found a meaningful relationship
between age and RVVC that triggered by Candida albicans
(P<0.05); however, there was no significant relationship
between age and RVVC that triggered by other fungi such
as Candida glabrata, Candida parapsilosis and Candida
krusei (P>0.05; Table 1).

Table 2 summarizes the results of our study about possible
relationship between levels of education and RVVC. There
was no meaningful correlation between levels of education
and RVVC triggered by various albicans and non-albicans
candidiasis (P>0.05).

One of the other parameters evaluated in the present
study was the childbirth status. Based on the performed
statistical analysis, there was no significant difference
between number of children and types of delivery with
RVVC triggered by various albicans and non-albicans
candidiasis (P>0.05) (Table 3 and Table 4).

Discussion

As we know, candidiasis is one of the varied infections
associated with a range of disease from simple vaginitis to
possibly life-threatening conditions such as malignancies
(14,15). Involvement of reproductive system, especially
external genital organs, is one of the most common
presentations due to the above pathogens. VVC results
from unusual growth of various types of Candida and
affects millions of women in all societies (16). Management
of aforementioned condition, especially RVVC, is a
puzzling issue for infectious disease specialists because
available treatments for aforementioned fungal infections
do not work for all women. Among the various sub-types
of candidiasis that each year is increasing their variety,
Candida albicans was stated as the most common agent of
VVC (17, 18); however the issue is open to discussion. In
the present study, we evaluated RVVC and the frequency
of various species of Candida in subjects from Isfahan,
Iran. So far some studies investigated the various aspects
and prevalence of candidiasis in Iran. In our study,
statistical analyses revealed that Candida albicans was the
main pathogen involved in the pathogenesis of RVVC and
Candida glabrata is the second most common pathogen.
In the present study, we found a significant relationship
between age and RVVC triggered by Candida albicans
(P<0.05). The mean age of RVVC cases with positive
Candida albicans was 32.36 years. This finding is in line
with previous reports that considered the crucial role of
hormonal alterations in the pathogenesis of VVC. Fidel et

Table 1. Relationship between age and RVVC that triggered by various sub-types of Candida

Fungi
Candida albicans Candida glabrata Candida parapsilosis Candida krusei
No Yes No Yes No Yes No Yes
Age (mean + SD) 28.3 +4.1 32.36 +6.29 32.04 £ 6.4 31.6 £5.3 32.07 +6.4 31.08 +4.37 31.9+6.18 -
P value 0.04 0.79 0.6 Not estimate
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Table 2. Relationship between levels of education and RVVC

Fungi
Education Candida albicans Candida glabrata Candida parapsilosis Candida krusei
No Yes No Yes No Yes No Yes
Elementary education 0 1(1.1%) 0 1 (4.3%) 1(1.1%) 0 1 (1%) 0
Middle and high school education 0 10 (11.1%) 9 (11.7%) 1(4.3%) 9 (10.2%) 1(8.3%) 10 (10%) 0
Diploma and associate degree 7 (70%) 38 (42.2%) 36(46.8%) 9 (39.1%) 43 (48.9%) 2(16.7%) 45 (45%) 0
Bachelor’s degree 3 (30%) 32 (35.6%) 27(35.1%) 8 (34.8%) 28 (31.8%) 7(58.3%) 35 (35%) 0
Master’s degree 0 9 (10%) 5 (6.5%) 4(17.4%) 7 (8%) 2 (16.7%) 9 (9%) 0
P value 0.42 0.14 0.22 Not estimate
Table 3. Relationship between children number and RVVC
Fungi
Number of children Candida albicans Candida glabrata Candida parapsilosis Candida krusei
No Yes No Yes No Yes No Yes
0 2 (20%) 8 (8.9%) 9 (11.7%) 1 8 2 10 0
1 7(70%) 40 (44.4%) 36 (46.8%) 11 41 6 47 0
2 1(10%) 29 (32.2%) 22 (28.6%) 8 27 3 30 0
3 0 13 (14.4%) 10 (13%) 3 12 1 13 0
P value 0.15 0.75 0.8 Not estimate
Table 4. Relationship between types of delivery and RVVC
Fungi
Types of delivery Candida albicans Candida glabrata Candida parapsilosis Candida krusei
No Yes No Yes No Yes No Yes
0 2 8 9 1 8 2 10 0
Natural childbirth 3 51 44 10 47 7 54
Cesarean 5 31 24 12 33 3 36 0
P value 0.23 0.15 0.57 Not estimate

al proposed that estrogen, but not progesterone, decreases
the ability of epithelium of vulvovaginal tissue to inhibit
the growth of Candida albicans (19). In another study,
Fischer et al reported that most patients with RVVC were
in the perimenopausal age (41 to 55 years) and presence of
this disease in patients over 50 years of age may be due to
exogenous estrogen intake (20). In the current study, there
was no significant relationship between age and RVVC
that triggered by other fungi such as Candida g glabrata,
Candida parapsilosis and Candida krusei (P> 0.05). It seems
that hormonal alterations performed in childbearing ages
were not associated with growth of non-albicans Candida
in vulvovaginal tissue; however, for realistic statement,
more cellular and molecular studies are necessary.

In the present cross-sectional study, there was no
significant difference between number of children and
types of delivery with RVVC triggered by various albicans
and non-albicans candidiasis. However, the prevalence
of Candida albicans was higher in patients who were
pregnant (21). Some scientific reports presented that VVC
occurrence is frequently more severe during gestation.
In the other word; pregnant women are more likely to
experience representations of VVC. The main reason

for aforementioned event is unclear but it seems that
an alteration in mother’s immune system is associated
with infection susceptibility. Some epidemiological
studies have reported a 30% vaginal candidosis outbreak
among pregnant women, especially during the 2nd and
3rd trimester of pregnancy (22). In our study, number
of pregnancy in RVVC patients infected with Candida
albicans was higher than those infected with non-albicans
Candida. The main reason for this result is not clear and
more molecular investigations are required.

Conclusion

Candida albicans was the main pathogen involved in the
pathogenesis of RVVC in Isfahan while Candida glabrata
was the second most common pathogen. Despite their
high cost, molecular methods have high value in accurate
diagnosis of the RVVC.

Limitations of the study

The small sample of the subjects and also single-center
study were the considerable limitations of the present
investigation.
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