SCQIRS

DOI: 10.22122/cdj.v13i1.651

Determination of candidal vulvovaginitis prevalence in patients referred
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BACKGROUND: Candidal vulvovaginitis is an infection of the female genital tract that is caused by overgrowth of
Candida, especially Candida albicans (C. albicans), and it may sometimes be recurrent. This research aimed to
determine Candidal vulvovaginitis prevalence in women by phenotypic tests and polymerase chain reaction (PCR).
METHODS: This descriptive cross-sectional study was performed in Noor City, Iran, in 2017, on 36 patients
with Candidal vulvovaginitis. Samples were isolated and identified by direct and phenotypic tests. Then, to confirm
the isolates, molecular PCR and sequencing were used. Frequency determination was performed for them using
SPSS software.

RESULTS: Out of 15 isolates, 10 (66.67%) belonged to the C. albicans species and 5 (33.33%) isolates belonged to
Candida glabrata (C. glabrata). PCR-sequencing showed that out of 15 isolates, 10 isolates were positive for
C. albicans, and all 5 isolates were C. glabrata.

CONCLUSION: C. albicans and C. glabrata species were the most common cause of Candidal vulvovaginitis.
Although C. albicans is still the predominant species in patients with Candidal vulvovaginitis, the increase in

non-albicans species is a fact that requires further research by researchers in this field.
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Introduction
Candidal vulvovaginitis is a fungal disease
characterized by symptoms such as itching
and thick white discharge. The disease is
caused by different species of Candida.
70%-75% of healthy adult women develop
Candidal vulvovaginitis at least once during
their reproductive years.! Genital candidiasis is
most often caused by an increase in the
number of Candida albicans (C. albicans),
which is a natural flora in the vagina.
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Approximately, 5% of these patients develop
this disease four or more times a year, which is
called recurrent Candidal vulvovaginitis.2
The most common cause of this infection
(80%-90%) is C. albicans, but in patients with
recurrent Candidal vulvovaginitis, 10% to
20% of cases are created by non-albicans
species.! Some believe that the widespread use
of antifungal drugs has shown a prevalence of
non-albicans species because one- to three-day
treatment regimens of imidazoles may stop the
growth of C. albicans but cause an imbalance
in the vaginal flora. This matter can facilitate
the overgrowth of other species of Candida.?
Most non-albicans Candida species are
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resistant to antifungal drugs; Candida glabrata
(C. glabrata) and Candida krusei (C. krusei)
are more resistant to fluconazole than other
species.* Therefore, accurate identification of
Candida species will be very important in the
treatment and control of the disease. In
previous years, species were diagnosed and
even  classified  based on  clinical
manifestations, morphology of the organism in
the culture medium, and some biochemical
and physiological reactions. These classical
methods are very Ilaborious and time-
consuming and take several days to identify
isolates of a culture.5 In contrast, molecular
methods that have replaced the previous
methods in recent years have a higher speed
and accuracy. Various polymerase chain
reaction (PCR) methods have been reported to
differentiate some species of Candida. The
species of Candida that cause Candidal
vulvovaginitis are the normal flora of the
lower genitalia in 20% to 50% of asymptomatic
healthy women.¢ Sasani et al. reported that the
overall prevalence of vulvovaginal candidiasis
among Iranian women was 47% and C.
albicans was the most prevalent microbe.”
Mirhendi et al. isolated different C. albicans
(66.5%) with the highest frequency, followed
by Candida parapsilosis (C. parapsilosis)
(8.6%), C. tropicalis (8.2%), C. glabrata
(6.1%), C. krusei (4.6%), Candida kefyr
(C. kefyr) (2.5%), Candida guilliermondii
(C. guilliermondii) (0.7%), and Candida
lusitaniae (C. lusitaniae) (0.35%) in different
specimens of 280 patients.> Kord et al. reported
that, out of 304 yeast colonies isolated from the
vaginal specimen, 204 were C. albicans.2 Jacob
et al. reported that approximately 75% of 50279
women were diagnosed with vulvovaginal
candidiasis.! Therefore, accurate identification
of Candida species will be very important in
the treatment and control of this disease. In
previous years, species were identified based
on clinical manifestations, morphology of the
organism in the culture medium, and some
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biochemical and physiological reactions that
were very time-consuming and costly. In
contrast, molecular methods have become
more rapid and accurate in recent years.
Thus, determining the prevalence of Candidal
vulvovaginitis based on the type of causative
species by molecular method is necessary
to adopt an appropriate treatment method.
This research aimed to determine the
prevalence of Candidal vulvovaginitis by PCR
in women referred to a gynecology clinic in
Noor City, Iran.

Methods

This was a cross-sectional study to isolate
Candida. Human samples infected with the
fungus in women with fungal infections were
randomly collected from 36 women in the
clinic (Imam Khomeini Hospital, Noor City,
Mazandaran Province) during the first three
months of spring 2017 and transferred to the
laboratory under sterile conditions. For
laboratory tests, the subject was placed in
lithotomy for examination and a sample of
cervical and vaginal secretions was removed
for microscopic examination by placing a
spaculum using a sterile cotton swab. After
collecting the samples and transferring them to
the laboratory, they were transferred to
Sabouraud dextrose broth medium (Merck,
Germany) and then incubated at 30 °C for
24 hours. After this period, 100 pl of turbidity-
containing tubes were cultured in Sabouraud
dextrose agar (SDA) (Merck, Germany) under
sterile conditions next to the flame and under
the biological hood to allow the fungi in the
sample to grow in this nutrient medium. The
plates were then incubated at 30 °C for
24 hours. All the collected samples cultured on
SDA were cultured linearly on CHROMagar
medium (Merck, Germany), and after gluing
around the plates, they were incubated at
30 °C for 48-72 hours. After that, they were
kept at room temperature. In the present
study, corn meal agar (CMA) medium (Merck,
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Germany) containing 80% Tween was used.
After preparation of the medium, freshly
grown yeast colonies were removed from
SDA medium with a sterile ounce and cultured
as shallow and parallel grooves in CMA
medium, and then they were incubated at
30 °C for 24 to 48 hours. After incubation
time, under a microscope, the presence of
false and true mycelium, chlamydoconidia
(chlamydospores), and blastoconidia was
examined. After the time elapsed for the fungi
to grow, the colonies, which differed in shape,
color, size, opacity, and transparency, were
cultured separately by observing CMA. Green,
blue, and purple colonies were identified.
Single colonies were obtained by replanting in
CMA. After careful observation, classification,
and coding, microscopic examination was
performed. Smears were prepared from the
colonies and dried and fixed on the slide. Then
lactophenol blue staining was performed to
observe the fungus. After drying, a drop of
immersion oil was poured on the slide and
microscopic examination with 100 lenses was
performed. To purify and isolate the selected
colonies of Candida, in a sterile and freshly
prepared culture medium, wunder sterile
conditions and a laminar hood, 4 regions were
cultured and incubated at 30 °C for 24 hours.
After identifying Candida, the culture medium
of broth SDA with 25% sterile glycerol was
poured into a sterile microtube and some
sterile single fungal colonies were cut with a
sterile loop and inoculated into the microtube.
In the next step, it was incubated at 30 °C
for 24 hours and then placed at -80 °C for
long-term storage.

Molecular detection: For this purpose, the
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boiling method was used in such a way that
the first 1 cc (1000 microliters) of each sample
was added to each of the microtubes under
completely sterile conditions, and the
microtubes were centrifuged at 10000
revolutions per minute (rpm) with a
microcentrifuge for 2 minutes. Then the
supernatant was discarded and the microtubes
containing the sediment were completely
covered with latex and placed in boiling water
for 15 minutes; finally, the deoxyribonucleic
acid (DNA) of each sample was extracted. In
this study, a pair of 18S5rDNA primers
(Pishgam Company, Iran) was used to amplify
the genes (Table 1).

PCR kit (CinaClon, Iran) was used for PCR
test. According to kit, PCR reaction material
was prepared (Table 2) and then performed.

The microtubes were placed in a thermal
cycler and PCR steps included: 5 minutes at
95 °C to separate 2 strands of DNA (initial
denaturation), 34 cycles including 45 seconds
at 94 °C for denaturation in the annealing step,
1 minute at 55 °C for binding primers,
1 minute at 72 °C for polymerization by Taq
polymerase (annealing extension), and finally
7 minutes at 72 °C for final expansion (final
extension) (Table 3).

1 pl of dye or loading buffer (CinaClon, Iran)
was mixed with 5 pl PCR product and poured
into the gel well (samples were placed in each
well, respectively, one of the wells was PCR and
ladder). Using a Gel Documentation System
(GelDoc), bands were interpreted. The
information was entered into the SPSS software
(version 21, IBM Corporation, Armonk, NY,
USA) and a frequency determination was
performed for data.

Table 1. Pair primers used in this study

Primer sequence
Forward

Sequence
5TCCGTAGGTGAACCTGCGG3  C. albicans

Product size

3 TCCTCCGCTTATTGATATGCS 535 bp

Reverse 3CGATTGTGGACCCCTCCTGY

C. glabrata

3 GCTAACACCTGGGGAGGACY 871 bp

C. albicans: Candida albicans; C. glabrata: Candida glabrata
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Table 2. Materials for polymerase C. albicans and C. glabrata (Table 4) (Figure 1).
chain reaction (PCR)
Sample Values (ul) Table 3. Thermal cycle of polymerase chain
\é\{;tfzrr 1265005 reaction (PCR)
MgCI2 075 Step Phase TempoeCrature Time
dNTP 0.50 o -
Taq DNA polymerase 0.20 - de:::ttl:?iln = S MIGTIES
Primer forward 1.00 5 Denat 9 94 45 d
Primer reverse 1.00 ai%?a:lriigl]n seconas
DNA template 3.00 3 Annealing 55 1 minute
Total 25.00 1 E . 7 1 mi
dNTP: Deoxynucleotide  triphosphate; DNA: xtension minute
Deoxyribonucleic acid; MgCl2: Magnesium dichloride 5 Step 2 (34x) 94 45 seconds
6 Final extension 72 7 minutes
We would like to thank Islamic Azad ! Final storage 4 ®
University, Ayatollah Amoli Branch, Amol, Discussion
Iran, for supporting this master's thesis ] ) )
(Code: 239295010353504162273196). Inthis study, different phenotypic,
biochemical, and molecular tests were used to
Results determine Candida species in patients with

recurrent Candidal vulvovaginitis. Results of
this study showed that C. albicans and C.
glabrata were isolated from patients suffering
from candidal vulvovaginitis. Vaginitis is a
common disease of the genital area that affects
about ten million medical clients each year.?
According to statistical data in the United
Kingdom (UK) in the last decade, there has
been a sharp increase in the incidence of

According to the results, 10 isolates (66.67%)
out of 15 isolates belonged to the C. albicans
species and 5 (33.33%) isolates belonged to
C. glabrata. Based on the results of PCR test,
out of 15 isolates, 10 isolates were positive for
C. albicans, and all 5 isolates were C. glabrata.
The sequencing for identifying the samples
was also performed. Sequencing results also
showed that the samples isolated from
patients' vaginal secretions belonged to Candidal vulvovaginitis.”

Table 4. Sequencing results to identify the studied samples
Sample Organism
SH1-ITS1 Candida albicans
Eukaryota, Fungi, Dikarya, Ascomycota, Saccharomycotina,
Saccharomycetes, Saccharomycetales, Debaryomycetaceae,
Candida/Lodderomyces clade, Candida
SH2-1TS4 Candida albicans
Eukaryota, Fungi, Dikarya, Ascomycota, Saccharomycotina,
Saccharomycetes, Saccharomycetales, Debaryomycetaceae,
Candida/Lodderomyces clade, Candida
SH3-ITS1 Candida glabrata
Eukaryota, Fungi, Dikarya, Ascomycota, Saccharomycotina,
Saccharomycetes, Saccharomycetales, Saccharomycetaceae,
Nakaseomyces, Nakaseomyces/Candida clade
SH4-1TS4 Candida glabrata
Eukaryota, Fungi, Dikarya, Ascomycota, Saccharomycotina,
Saccharomycetes, Saccharomycetales, Saccharomycetaceae,
Nakaseomyces, Nakaseomyces/Candida clade
SH-ITS: Shaygan-Internal transcribed spacer
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>SH1-1TS1-

TGCTTTGGATTTGATTATTGCCCCATGTGTTTTTCTTTGAAACAAACTTGCTTTGGCGGTGGGCCCAGCCTGCCGCCAGAGGTCTA
AACTTACAACCAATTTTTTATCAACTTGTCACACCAGATTATTACTAATAGTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATC
GATGAAGAACGCAGCGAAATGCGATACGTAATATGAATTGCATATATTCGTGAATCATCCAATCTTTGAACGCACATTGCGCCCTCT
GGTATTCCGGAGGGCATGCCTGTTTGAGCGTCGTTTCTCCCTCAAACCGCTGGGTTTGGTGTTGAGCAATACGACTTGGGTTTGC
TTGAAAGACGGTAGTGGTAAGGCGGGATCGCTTTGACAATGGCTTAGGTCTAACCAAAAACATTGCTTGCGGCGGTAACGTCTAC
TACGTATATCTTCAAACTTTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAACATATCAATAAGCGGAGGAATTGATTTATTT
CGTTTTCCCTAATAAAATGCGCTACAGGGCTTTCGGGCGGTGTCATCCGTCTGATTTGATTACTCCAGCCCAATCCAGCTACCACA
TTGTATAGGTATCAGCTTCAGTGTCCAGGAGAAGAGTGGAACTCACACTGTAGACGTGCAATTCGTACATACGTCGAGGACACCA
GGGGCAAGGGCCACTCTCTCCTCTGTACTTACTCTTATAAGCACATCCTCGCGACCATCTTGACCCTGTACACTGCTATTCACCAT
ATAAATATAATCCTCTTGA

>SH4-1TS4-

CGATTGTGGACCCCTCCTGATTTGAGGTCAACTTAAGACGTCTGTCTGCCCAGGGGGGTTAAAACACTCACTTATCCCTCCCTAG
GGTGACACCGAGTTGGTAAAACCTAATCCCCTATTAACCCCCGCCGCTCATGCAAACGAATTCCAGATTAACACAGAAGCTTGCG
CTCGTGTCCTCCATACTGATATGGCCTATGTGTTCTTGTTAACTCCCAAACGAGAGTATCACTCACTACCAAGCCCATTGTGTTTGA
GAAGGAAATGACGCTCAAACGGGCATGCCCACCGGAATACCTCACGGCCCTCTGTGCGTTCGTAGATTCGATGATCCACGGAATT
CCGCAATTCACATTACGTATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCACCAGATCCATTGTTGAAAGTTTTGAAGTTGT
TTTCTACTAAAAGAAATCTTGTGTTGACTGAATTAGTTTAAAAAAATATATGTTTGTGTTTGCATCCACTGGGAGAACTCCCCCCCCT
TGAGAAAAATTCCCCCCACGCACCAAGGAATTTGTGGGAAGCCAACCTCCCCGTTTGTGTTTTATTTTAAAGAGGCCAATCCCCGG
GATTAAAAGGCTTCCTTGGAAGTTTAAAGATCAAAGGGCCGCCCCAGCCTTTGGTTGCTCCCTTCCCCCACTGGCGAAGAAACAA
CAAGGGTAGAATTAAGCGCCGCCTGAACACATGGCTTCCAAGCAGAAAAAATATACAGGAAACTCCCGAACCGCTGCTATGGTCC
CACACCAAGAAAGGGCTATCTCCCCGACTCAAGAAAATCCACTACACTTCCTCTTATGGAACCCTTCCCC

>SH5-1TS1-

GGTGCGCATTTAACTCATTTGTCTGAGCTCGGATAGAGAATCCCTGGGGACGACCAGTGTTACACTCCTGAGGTTCCTAAAAAATT
TTCTCTGCTGTGAATGCAATTTCTCCTGCCGGGGCATGCGGGCCCGGTTGGTGGGCGTTTCCCTCTGGGGGGAGGGAACTTACA
AAGAGCTGTGAGAGTGGGTGGATCTCTTGTGGCATTGGGAGGTGTTTTATCACTTCAGGCCCTTTTTCTAATCCCTTGACACAGGG
GAGTTTCCTTTGCTACAATGCTTTTGATCATTGGGGGACCTCCCCCTTTCCGGGGGGGGAGTCCCCCCCAGGACCTTACACTGCC
CAACTGTATTTTGAAAACTATCATCAAGGGGTGGTTTCGTTTTTTTACTTAACCCAACATCACTTTATACGAGCGGACCACTGCCAT
GCACCACCTGTAACTCTGCCCCCGAAGGGGACTTCCTATCTCTAGTATTGTAATACCATGACCCCACCTGGTTTTGATCTTCCTTTC
CCCCCCCGGTAATCCGGGGGGCCCGCCTGTTTGGGCGGCCCCTCCCTTCTCATTTAAGTTTTGTTTGGGCTACCTGAACCCCCC
CGTTTTTTGATTAACTGCGTTATTGTCGCCAATAAAGGACGGAAACACCCCTGAACACTTAGTTTTCTTATTTTACGGCGGGAACTA
GCAGGATGGGGGAGGCGTGTTCGCTCCCTACTAGTTTCTCACCTCCCGTGATTAACGACGGAAGAGACAGCATCCGTCTCTTGTG
CTTCCTCCACATCACAAACTATTCACGCTAGGACGTAGATTCCGCTCGTCTTCTCCTGTTACACTCTACCCCTCTCTCAGCCGGAA
GCAACGGCGGTGGAGTCGGATGGTATTGAAATTCTTATGAAACCAGACGTCCGGC

>SH6-1TS4-

AGAAACTTGGGAATCCTACTGATTTGAGGTCAAGTTTGAAGATATACGTAGTAGACGTTACCGCCGCAAGCAATGTTTTTGGTTAG
ACCTAAGCCATTGTCAAAGCGATCCCGCCTTACCACTACCGTCTTTCAAGCAAACCCAAGTCGTATTGCTCAACACCAAACCCAGC
GGTTTGAGGGAGAAACGACGCTCAAACAGGCATGCCCTCCGGAATACCAGAGGGCGCAATGTGCGTTCAAAGATTCGATGATTC
ACGAATATCTGCAATTCATATTACGTATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTTT

Candida is the second most common

Figure 1. Sequence determined for the studied samples to identify the Candida species
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C. glabrata. The most common yeasts isolated

cause of vaginal infections in the United
States (US); 75% of women have had
Candidal vulvovaginitis at least once, and
approximately 40% to 50% have had a second
experience of the infection during their
reproductive years. A small number of this
group (about 5%) also had recurrences of
Candidal vulvovaginitis, and it is estimated
that 10% to 20% of them have acute
vulvovaginitis ~ with ~ symptoms  and
complications.110

66.67 % of isolates in our study belonged to
the C. albicans species and 33.33% belonged to

from the vagina are primarily C. albicans and
then C. glabrata.’2 More than 200 strains of
C. albicans have been identified, all of which
are capable of colonization and can cause
vaginitis. 25% to 40% of women have a
positive Candida culture from a vaginal
specimen.1314 Fortunately, molecular
techniques make it possible to properly
differentiate C. albicans from other species;
therefore, accurate identification of species is
essential for effective antifungal treatment
given knowledge of resistance to antifungal
drugs.’® PCR in our study showed that out of
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15 isolates, 10 isolates were positive for
C. albicans, and all 5 isolates were C. glabrata
(same phenotypic test). Different methods
have been used to identify C. albicans and
differentiate them from other species based on
phenotypic and genotypic characteristics and
differences in the sequence of specific pieces of
DNA.15 Several DNA-based methods such as
karyotyping, specific sequence detection using
probes, fingerprinting, restriction fragment
polymorphism analysis, and replication of
specific regions of DNA by PCR have been
used to identify Candida species in clinical
specimens.'® Gupta et al. using morphological
methods, chlamydoconidia formation on
CMA, and colony examination in Candida
chromium agar medium concluded that
C. albicans was the main cause of leukoplakia
and oral squamous cell carcinoma (OSCC).1”
Hedayati et al. found that, out of 234 patients
with vulvovaginitis, 66 (28.2%) patients
showed Candidal vulvovaginitis. Of these
patients, 16 (24.2%) had recurrent Candidal
vulvovaginitis. The age group of 20-29 years
old had the highest frequency of Candidal
vulvovaginitis (48.5%).10 Falahati et al., in the
study of drug resistance patterns in Candida
species isolated from patients with vaginitis,
reported that out of 150 tested samples, a total
of 80 cases of Candidal vulvovaginitis were
caused by C. albicans.!’® Mahmoudi Rad et al.,
by examining the prevalence of Candida
species in  patients with  Candidal
vulvovaginitis, concluded that the most
common cause of recurrent and non-recurrent
Candidal vulvovaginitis was C. albicans and
then C. glabrata.l? Gharaghani et al., by
identifying Candida species in patients with
Candidal vulvovaginitis using PCR-restriction
fragment length polymorphism (RFLP)
method, showed that cultures were positive
for 160 (51.6%) vaginal samples. C. albicans
(86.8%) was the most common species among
the isolates, followed by C. glabrata (3.77%)
and C. krusei (3%). Multispecies with two

Shaygan et al.

Candida were identified in nine patients.20
Phenotypic methods are easy and inexpensive,
but the results are general, and in some cases,
unreliable. On the other hand, the use of these
methods is usually time-consuming, and
obtaining false positive or negative results in
them is inevitable, because, in this type of
study, it is possible to create a switching
phenotype in Candida species. Therefore,
newer methods of molecular techniques have
been considered. Genotypic methods have
always been more reliable.2! Although the use
of these techniques requires more cost than
phenotypic methods, their accuracy, precision,
and speed are undeniable. Based on the results
of this study that are consistent with previous
research, it can be concluded that one of the
important reasons for recurrent Candidal
vulvovaginitis is the incomplete removal of
Candida from the vagina after antifungal
treatment. It remains low in the vagina and
leads to the patient treated. When the normal
hormonal and physiological conditions of the
host change, the colonization of the organism
increases and causes new clinical symptoms in
the individual.22 Therefore, it is recommended
that the use of antibiotics be avoided
separately for treatment and reduction of the
disease. Differences in the frequency of species
between two different groups of the
population can be due to the low effect of
drugs or their inappropriate use. Therefore,
further studies in patients with recurrent
infection to investigate the possible drug
resistance of isolated species in other parts of
the country and evaluation of drugs used in
these patients can determine the specific points
of the epidemiology of this disease.

Conclusion

In this study, two types of fungi, C. albicans
and C. glabrata, were isolated from samples
of women with Candidal vulvovaginitis.
The frequency of C. albicans was more than
C. glabrata; therefore, C. albicans has a greater
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role in creating Candidal vulvovaginitis.
Molecular methods are also more accurate
than direct and phenotypic methods, but
the results of both methods can confirm
this disease.

Conflict of Interests

Authors have no conflict of interests.

Acknowledgments

We would like to thank Islamic Azad
University, Ayatollah Amoli Branch, for
supporting this master's thesis.

Financials support and sponsorship

This project was extracted from the proposal of
a thesis for a master's degree at the Islamic
Azad University, Ayatollah Amoli Branch, and
received no grant from any agencies.

References

1. Jacob L, John M, Kalder M, Kostev K. Prevalence of
vulvovaginal candidiasis in gynecological practices
in Germany: A retrospective study of 954,186
patients. Curr Med Mycol. 2018; 4(1): 6-11.

2. Kord Z, Fata A, Zarrinfar H. Molecular Identification
of Candida species isolated from patients with
vulvovaginitis for the first time in Mashhad. Iran
J Obstet Gynecol Infertil. 2017; 20(4): 50-7.

3. De Oliveira Santos GC, Vasconcelos CC, Lopes
AJO, De Sousa Cartdgenes MDS, Filho A, Do
Nascimento FRF, et al. Candida Infections and
Therapeutic Strategies: Mechanisms of Action for
Traditional and Alternative Agents. Front Microbiol.
2018; 9: 1351.

4. Whaley SG, Berkow EL, Rybak JM, Nishimoto AT,
Barker KS, Rogers PD. Azole Antifungal Resistance
in Candida albicans and Emerging Non-albicans
Candida Species. Front Microbiol. 2016; 7: 2173.

5. Mirhendi SH, Makimura K, Shidfar MR,
Hossienpour L. Identification and Frequency of
Candida Patient Isolates by CHROMagar Candida
Method. Avicenna J Clin Med. 2007; 13(4): 11-5.

6. A ME-G, N EY, H AK. Prevalence and antifungal
drug resistance of nosocomial Candida species
isolated from two university hospitals in Egypt. Curr
Med Mycol. 2021; 7(1): 31-7.

7. Sasani E, Rafat Z, Ashrafi K, Salimi Y, Zandi M,
Soltani S, et al. Vulvovaginal candidiasis in Iran: A

Shaygan et al.

systematic review and meta-analysis on the
epidemiology, clinical manifestations, demographic
characteristics, risk factors, etiologic agents and
laboratory  diagnosis. Microb  Pathog. 2021,
154:104802.

8. Carr PL, Felsenstein D, Friedman RH. Evaluation
and management of vaginitis. J Gen Intern Med.
1998; 13(5): 335-46.

9. Bongomin F, Gago S, Oladele RO, Denning DW.
Global and Multi-National Prevalence of Fungal
Diseases-Estimate Precision. J Fungi (Basel). 2017;
3(4): 57.

10. Hedayati MT, Taheri Z, Galinimoghadam T, Aghili
SR, Yazdani Cherati J, Mosayebi E. Isolation of
different species of Candida in patients with
vulvovaginal candidiasis from sari, iran. Jundishapur
J Microbiol. 2015; 8(4): €15992.

11.Fidel PL, Jr., Vazquez JA, Sobel JD. Candida
glabrata: review of epidemiology, pathogenesis, and
clinical disease with comparison to C. albicans. Clin
Microbiol Rev. 1999; 12(1): 80-96.

12. Ahmad A, Khan AU. Prevalence of Candida species
and potential risk factors for vulvovaginal candidiasis
in Aligarh, India. Eur J Obstet Gynecol Reprod Biol.
2009; 144(1): 68-71.

13. Pirotta MV, Garland SM. Genital Candida species
detected in samples from women in Melbourne,
Australia, before and after treatment with antibiotics.
J Clin Microbiol. 2006; 44(9): 3213-7.

14. Tsega A, Mekonnen F. Prevalence, risk factors and
antifungal susceptibility pattern of Candida species
among pregnant women at Debre Markos Referral
Hospital, Northwest Ethiopia. BMC Pregnancy
Childbirth. 2019; 19(1): 527.

15. Marinho SA, Teixeira AB, Santos OS, Cazanova RF,
Ferreira CA, Cherubini K, et al. ldentification of
Candida spp. by phenotypic tests and PCR. Braz
J Microbiol. 2010; 41(2): 286-94.

16. Soll DR. The ins and outs of DNA fingerprinting the
infectious fungi. Clin Microbiol Rev. 2000; 13(2):
332-70.

17. Gupta V, Abhisheik K, Balasundari S, Devendra NK,
Shadab K, Anupama M. ldentification of Candida
albicans using different culture media and its association
in leukoplakia and oral squamous cell carcinoma. J Oral
Maxillofac Pathol. 2019; 23(1): 28-35.

18. Falahati M, Sharifinia S, Foroumadi AR, Bolouri F,
Akhlagh L, Parast AY, et al. Drug Resistance Pattern
in Candida Species Isolated from Vaginitis. Razi
J Med Sci. 2009; 16(8): 40.

19. Mahmoudi Rad M, Zafarghandi S, Abbasabadi B,
Tavallaee M. The epidemiology of Candida species
associated with wvulvovaginal candidiasis in an
Iranian patient population. Eur J Obstet Gynecol

Chron Dis J, Vol. 13, No. 1, Winter 2025 39

http://cdjournal.muk.ac.ir, 04 January



Candidal vulvovaginitis prevalence in patients Shaygan et al.

Reprod Biol. 2011; 155(2): 199-203. 21. Franco-Duarte R, Cernakova L, Kadam S, Kaushik
20. Gharaghani M, Ahmadi B, Sisakht MT, llami O, KS, Salehi B, Bevilacqua A, et al. Advances in
Aramesh S, Mouhamadi F, et al. Identification of Chemical and Biological Methods to Identify
Candida species isolated from vulvovaginal Microorganisms-From Past to Present.
candidiasis patients by polymerase chain reaction- Microorganisms. 2019; 7(5): 130.
restriction fragment length polymorphism 22.Ringdahl EN. Treatment of recurrent vulvovaginal
(PCR-RFLP) in  Yasuj southwestern Iran. candidiasis. Am Fam Physician. 2000; 61(11):
Jundishapur J Microbiol. 2018; 11(8): €65359. 3306-12, 17.

40 Chron Dis J, Vol. 13, No. 1, Winter 2025

http://cdjournal.muk.ac.ir, 04 January



