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ABSTRACT

Background: Vulvovaginal candidiasis is a global issue of concern due to its association with economic
costs, sexually transmitted infections, and ascending genital tract infection. The aim of this study was to
determine clinical signs and species distribution of Candida species causing vulvovaginal candidiasis.
Methods: A cross-sectional study was conducted from December to June 2021-2024 among 400 women
attending Obstetrics and Gynecology outpatient clinics in Sana'a City. The study involved collecting vaginal
swabs from each participant and analyzing them in a microbiology laboratory. The swabs were used to
identify yeast cells, fungal culturing, and germ tube formation tests. The study also used the VITEK Il
system to confirm species identification, with the VITEK® 2 YST ID identification card being used to
identify Candida species.

Results: A study of 400 women found that 91.8% were infected with Candida albicans, while 8.2% were
infected with other non-Candida albicans. The majority were aged 26-35, with secondary education being
the most common. Most were married, with 1-3 pregnancies. The most common sign distribution was
vaginal discharge with a 99.5% prevalence. Dysuria was the lowest, with a 65.0% prevalence. Candida
species were most frequently isolated, with Candida albicans being the most common. Candida tropicalis
was found in 1 out of 6 women, while Candida dubliniensis, Candida famata, Candida glabrata, and
Candida lusitaniae were found in 1 out of 6 women.

Conclusions: The high prevalence rate of vulvovaginal candidiasis and observation of a low prevalence rate
of nonalbicans Candida species in the present study substantiate the importance of conducting continuous
epidemiological surveys to measure changes in species distribution from C. albicans to non-albicans
Candida species in Yemen.
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1. Introduction:

Excessive yeast growth in the vagina that causes
irritation is referred to as a vaginal yeast
infection, also known as vaginal thrush and
candidal vulvovaginitis [1,2]. Vaginal itching is
the most typical symptom and can get quite bad
[1]. Additional signs and symptoms include
burning when urinating, redness around the
vagina, pain during intercourse, and a thick,
white discharge that usually does not smell
terrible [1]. Just before a woman's period,
symptoms frequently get worse [3]. Candida
overgrowth is the cause of vaginal yeast
infections [1]. Small amounts of this yeast are
typically seen in the vagina. Candida albicans is
the species of yeast that usually causes vaginal
yeast infections and is frequently present in the
mouth, digestive system, or vagina without
eliciting any negative symptoms [1,4]. Although
the exact reasons of increased Candida growth
are unknown, certain risk factors have been
found [5]. It is not considered a sexually
transmitted infection, though those who engage
in sexual activity often may experience it more
frequently. Antibiotic use, pregnancy, diabetes,
and HIV/AIDS are risk factors. Personal
cleanliness, kind of underwear, and tight clothing
don't seem to be contributing factors. Testing a
sample of vaginal discharge is the method of
diagnosis; testing may be advised since the
symptoms resemble those of gonorrhea and
chlamydia, two sexually transmitted illnesses
[1,6].

One course of treatment is antifungal medicine;
this can be wused orally with drugs like
fluconazole or as a cream like clotrimazole [7].
Wearing loose-fitting garments and cotton
underwear is frequently advised as a prophylactic
precaution even in the absence of evidence. It's
also advised to stay away from scented hygiene
products and douching [1, 6]. It has not been
discovered that probiotics are helpful for ongoing
illnesses [8]. Approximately half of women
experience at least two vaginal yeast infections,
and 75% of women experience at least one at
some point in their lives, also, approximately 5%
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of people get more than three infections in a year
[1,9]. After bacterial vaginosis, it is the second
most frequent cause of vaginal irritation [3]. In
addition to vulval itching, vulval soreness, and
irritation, symptoms of vaginal thrush also
include dysuria, which is pain or discomfort
during urination, vulval soreness, and irritation,
and vaginal discharge, which is typically
odorless [10]. Though thick and lumpy, akin to
cottage cheese or paper paste, the vaginal
discharge linked to yeast infection can also be
thin and watery or thick and homogeneous in
texture [6]. According to one study, women
without a vaginal yeast infection were just as
likely as those with one to characterize their
discharge as cottage cheese-like [11]. In addition
to the thrush symptoms mentioned above, there
may also be inflammation in the vagina.
Erythema (redness) of the vulva and vagina,
vaginal fissuring (cracked skin), edema (swelling
from a build-up of fluid), and in more severe
cases, satellite lesions (sores in the surrounding
area) are all indicators of vulvovaginal
inflammation. Although uncommon, this could
point to the herpes simplex virus—which causes
genital herpes—or another fungal illness [12].
The causes of vulvovaginal candidiasis are
frequently unknown, despite the fact that the
condition is common. Potential risk factors
include sociodemographic traits, the use of oral
contraceptives and antibiotics, diabetes mellitus,
dietary habits, personal hygiene, sexual activity,
and certain immunological deficiencies [13, 14].
The evidence for each of these criteria is
contradictory, though. Due to the widespread
belief that vaginal candidiasis is a minor illness,
it still receives minimal attention in the majority
of underdeveloped nations, including Yemen
[15]. However, because of its links to rising
genital tract infections [19], HIV [18], and
sexually  transmitted infections  [16,17],
vulvovaginal candidiasis has been recognized as
one of the world's most concerning issues.
Although Candida albicans is the most frequent
cause of vulvovaginal candidiasis, other species
of Candida, including C. tropicalis, C. glabrata,
and C. krusei, are now becoming more common,
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especially in women living with HIV [20].
Antifungal agent-resistant yeast infections have
been on the rise and are expected to do so in the
future. In both Candida albicans and non-
albicans species, resistance to azoles antifungal
therapy has increased [21].

The goal of this study was to identify the
clinical signs and species distribution of Candida
species causing vulvovaginal candidiasis in
Sana'a, Yemen. There have been a limited
number of recent studies discussing candidiases
in Yemen, including oral candidiasis [22-24],
vaginal candidiasis, and urinary tract candidiasis
[25, 26]. As a result, more research is needed to
fully understand candidiasis in Yemen.

2. Subjects And Methods
Methods study design and area

A cross-sectional study was conducted from
December to June of the years 2021-2024. A
study was conducted among women attending
obstetrics and gynecology outpatient clinics at
different hospitals located in Sana'a City.
Laboratory work was performed in the
Department of Microbiology and Molecular
Biology of the National Center for Public Health
Laboratories (NCPHL).

Study population. A total of 400 women who
agreed to participate were enrolled in the study.
Oral agreement was obtained from all
participants after the explanation of the purpose
of the study. A questionnaire was used to obtain
information on the participants’
sociodemographic data and medical history.
Inclusion criteria: Women aged 15-55 who
were infected by valvovaginal candidiasis
(VVC) were included.

Exclusion criteria: Patients with cervical
cancer, women who were currently treated with
antifungal in the past 6 months were excluded,
females who used vaginal douche within the last
24 hours or spermicidal agents within 72 hours
before testing, or females during menstruation at
the time of examination.

Specimen collection and examinations:
Laboratory examinations were conducted in
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accordance with standard microbiological
practices. Two vaginal swabs were collected
from each participant by gynecologists. The
vaginal swabs were inoculated into a tube
containing approximately 2 ml of sterile
physiological saline and were transported
immediately to the microbiology laboratory for
analysis. At the laboratory, one vaginal swab was
used for wet mounting with 10% potassium
hydroxide (KOH) to identify the presence of oval
to spherical yeast cells with budding. Gram-
stained smears for the presence of Gram-positive
large oval budding yeast cells with or without
pseudohyphae or hyphae. Another swab was
used for fungal culturing on Sabouraud's
dextrose agar (SDA) containing gentamicin and
chloramphenicol (HiMedia, India).

Identification of Candida spp: It was based on
the macroscopic appearance of the colonies on
SDA as white to creamy, round, soft, and
smooth colonies with characteristic yeast odor. A
germ tube formation test was performed to
distinguish between C. albicans from other
Candida spp. As well, isolates were identified
based on chlamydospore formation tests on corn
meal agar (Oxoid, UK). For confirmation of
species identification, isolates were subjected to
the VITEK Il system. A VITEK®® 2 YST ID
identification card (lot 2432153503) was used to
identify Candida species. All Candida spp.
isolates were then preserved as frozen stocks in
15% glycerol at -80 °C for further processing.

3. Results

Out of 400 participants, 367 women were
infected by Candida albicans (91.8%), while 33
women (8.2%) were infected by other non-
Candida albicans. Table 1 shows data on the
socio-demographic characteristics of the study
participants. The mean age of the participants
was 33.4+8.4 years, ranging from 15 to 55 years
old. The majority of the participants fall within
the age groups of 26-35, representing 44.5% of
the participants with Candida albicans and 3.3%
with non-C. albicans. The most common
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educational level is secondary, with 168 cases
(42%) for C. albicans and 17 cases (4.3%) for
other species. The majority of infected women
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were married, accounting for 356 cases (89%) for
C. albicans and 32 cases (8%) for other species.

Table 1: Socio-demographic characteristics of studied women
suffering from vulvovaginal candidiasis in Sana’a city

Candidiasis
Candida albicans Non-C. albicans spp
Variable N = 367 N =33
No. % No. %
Age groups/years
15- 25 63 15.8 4 1.0
26- 35 178 44.5 13 3.3
36-45 94 23.5 14 35
46-55 32 8.0 2 0.5
Mean £SD 33.4+8.4
Educational level
Iliterate 58 145 2 3.3
Primary 56 14.0 6 15
Secondary 168 42.0 17 4.3
University 85 21.3 8 2.0
Marital status
Married 356 89.0 32 8.0
Divorced 2 0.5 0 0.0
Widow 9 2.3 1 0.3
Number of pregnancies
0 34 8.5 2 0.5
1-3 235 58.8 20 5.0
4-6 81 20.3 10 2.5
>6 17 4.3 1 0.3

Most participants with Candida albicans and
non-C. albicans had 1-3 pregnancies,
representing 58.8% and 5% of the participants,
respectively.  Table 2 shows clinical
manifestations: the most common sign
distribution was vaginal discharge (99.5%),
while the lowest sign distribution was dysuria
with  the lowest percentage of 65.0%.
Additionally, 70.3% of participants reported
yeast smell discharge, so we can estimate that
70.3% of the participants had Candida albicans
infections. Also, participants with Candida
albicans had a higher percentage of dysuria
(65.0%) compared to those with non-Candida
albicans (35.0%). This suggests that dysuria may
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be a more common symptom of Candida
albicans infections.Table 3 shows the frequency
of Candida species isolated from 400 women of
reproductive age with vulvovaginal candidiasis.
Candida albicans was the most frequently
isolated species, found in 367 women (91.8%).
Candida tropicalis was isolated from 6 women
(1.5%). Candida dubliniensis, Candida famata,
Candida glabrata, and Candida lusitaniae were
each isolated from 4 to 6 women (1.0% to 1.5%).
Overall, the most frequently isolated candida
species from females with vulvovaginal
candidiasis was Candida albicans, which was the
most common species isolated.
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Table 2: Clinical manifestations among females suffering from vulvovaginal candidiasis in Sana’a city

n = 400 participants

Clinical manifestations Yes % No %

Lower abdominal pain 337 84.3 63 15.8
Pain in vagina 375 93.8 25 6.3
Burning 378 94.5 22 5.5
Pruritus 380 95.0 20 5.0
Vaginal discharge 398 99.5 2 0.5
Yeast smell discharge 281 70.3 119 29.8
Dysuria 260 65.0 140 35.0

Table 3 Frequency of Candida spp among reproductive-aged women suffering from vulvovaginal candidiasis in
Sana’a city, Yemen

Frequency
Micro-organism species

No. %
Candida albicans 367 91.8
Candida spherica 6 1.5
Candida glabrata 6 1.5
Candida dubliniensis 6 1.5
Candida famata 4 1.0
Candida tropicalis 6 1.5
Candida lusitaniae 5 1.3
Total 400 100%

4. Discussion

According to the current study, vulvovaginal
candidiasis is defined as the isolation of Candida
species in culture from study participants who
exhibit abnormalities in their vagina. The three
most prevalent causes of vaginitis are
trichomoniasis,  bacterial ~ vaginosis, and
vulvovaginal candidiasis; in Yemen and
globally, bacterial vaginosis is the most common
cause of vaginal candidiasis [1, 6]. There is little
information available about the prevalence of
vulvovaginal candidiasis in Yemen.
Unfortunately, vulvovaginal candidiasis is not a
condition that needs to be reported, and it is
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frequently diagnosed based just on signs and
symptoms, without the assistance of a laboratory.
Consequently, Yemen is not well-versed in the
range of yeasts linked to the illness and their drug
susceptibility profile. Research on the prevalence
of wvulvovaginal candidiasis differs. With a
prevalence of between 17% and 42%, it is the
second most frequent infection in the
vulvovaginal region in women who have
symptoms [13, 14, 28]. The current study's
39.4% infection prevalence rate was within the
reported range, however it was greater than the
prevalence rates reported by Ahmed et al. [17]
and Olowe et al. [14] in Nigeria and India, but
lower than the prevalence rate published by
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ERylander et al. [27]. Variations in the
occurrence and/or recurrence of vulvovaginal
candidiasis have been linked to a number of
factors, including variations in
sociodemographic traits, patient immune status
[29], the use of immune suppressive medications
and broad spectrum antibiotics [30], and
hormonal influences [31]. Age appears to be a
significant sociodemographic determinant in the
general incidence of vulvovaginal candidiasis.
With 44.5% of people having Candida albicans
and 3.3% having non-C. albicans (2nd to 4th
decade of life), the age groups 26-35 comprise
the majority of research participants. The current
outcome and the earlier research were
equivalent. According to Sobel et al. [32],
vulvovaginal candidiasis is uncommon during
puberty, which is the first time a person
experiences menstruation. However, it becomes
more common as one approaches the end of the
second decade of life (10-19 years old), peaking
in the third and fourth decades of life (30—39
years old) of life. According to the current study,
secondary school was the most prevalent
educational level for women with vulvovaginits
candidiasis—168 cases (42%) of C. albicans and
17 cases (4.3%) of other species. The increased
rate of infection between secondary levels may
be explained by improvements in infection
awareness and seeking medical attention. Our
results were in conflict with the conclusions
drawn by Vadav and Prakash [34], but they were
in line with those of Rathod et al. [33]. Married
women subjects in the current study had greater
infection rates (89%) than subjects in other
groups. Our outcome agreed with Rathod et al.'s
findings from India [33].
Candida albicans was the most commonly
isolated species among the ten species of
Candida that were isolated in this investigation;
it was discovered in 367 women (91.8%). Six
women (1.5%) had an individual case of Candida
tropicalis.  Candida glabrata, Candida
lusitaniae, Candida dubliniensis, and Candida
famata were isolated from 4-6 women, ranging
from 1.0% to 1.5%. The major species found in
the current study, C. albicans, was also found in
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previous investigations that were comparable to
this one [32, 35]. There has been a growing
tendency of non-albicans Candida species being
recovered, despite the fact that many research on
the frequency of various Candida species have
led to the general consensus that C. albicans is
the most often isolated species in patients with
vulvovaginal candidiasis. This is not the same as
the current investigation, where 8.3% of non-
albicans Candida species were isolated.
Conversely, higher recovery rates of non-
albicans Candida species have been recorded in
Belgium [36] and the US [35], respectively.
Studies carried out in India [13], Egypt [37], and
Iran [38] have also revealed somewhat higher
recovery rates of 53.1, 65.0, and 57.5% non-
albicans Candida species.

We found differences between our study and
other previous studies in the recovery rate among
non-albicans Candida species.Six women
(1.5%) in the current investigation had Candida
tropicalis isolated from them. Candida glabrata,
Candida lusitaniae, Candida dubliniensis, and
Candida famata were isolated from 4-6 women,
ranging from 1.0% to 1.5%. This is not the same
as the earlier work by Trama et al. [35], which
found a recovery rate of 14.3% for C. glabrata,
5.9% for C. parapsilosis, and 8.0% for C.
tropicalis. According to research by Sobel et al.
[32], Nyirjesy [39], and Sobel et al. [40], C.
glabrata dominated the non-albicans Candida
species. According to a study by Bauters et al.
[36], Candida glabrata was the most often
isolated non-albicans species (16.3%), with C.
parapsilosis (8.9%), C. humicola (1.6%), C.
krusei (0.8%), and C. lusitaniae (0.8%) coming
in second and third, respectively. According to
Hasanvand et al. [41], Candida albicans is the
most often isolated species, with Candida
glabrata, Candida tropicalis, and Candida
parapsilosis following closely behind. Contrary
to these observations, the Bitew and Abebaw
investigation [42] found that C. krusei was the
predominant non-albicans Candidia species,
making up 17.2% of all isolates. The Yemen
Ministry of Health currently recommends
fluconazole as the first-choice medication for
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treating candidiasis, with ketoconazole and
miconazole ointment serving as backup
antifungal medications, similar to other Middle
Eastern and African nations [43, 44].

5. Conclusion

The high prevalence rate of vulvovaginal
candidiasis and observation of a low prevalence
rate of non-albicans Candida species in the
present study warrant the importance of
conducting continuous epidemiological surveys
to measure changes in species distribution from
C. albicans to non-albicans Candida species in
Yemen.

Acknowledgments

The authors express their gratitude to Yemen and
the Sana'a University Faculty of Dentistry for
their kind assistance.

Data Aviliability

The data will be available to anyone upon request
from the corresponding author.

A Dispute Of Interest

Regarding this project, there is no conflict of
interest.
Author’s Contributions

Abeer Abdulmahamood Mohammed Nasher did
the fieldwork for this study as part of a PhD in
the department of Medical Microbiology,
Faculty of Medicine and Health Sciences, Sana’a
university. Other authors including prof Hassan
al-Shamahy and prof Ahmed Y Al-Jaufy
assisted with data analysis, drafting and
reviewing the manuscript, and giving final
clearance to the study.

6. References
[1] Women’s health.gov report. "Vaginal yeast
infections fact sheet”. Women’s health.gov.
December 23, 2014. Archived from the original
on 4 March 2015. Retrieved 5 March 2024.
[2] James WD, Berger TG, Elston DM. Andrews'

JCHM Vol. 18 | No. 3 | 2024 |

[3]

[4]

(5]

6]

[7]

8]

[9]

Vulvovaginal candidiasis: clinical signs, and distribution of Candida species

Diseases of the Skin: clinical
Dermatology (10th ed.). Saunders Elsevier 2006.
p. 309. ISBN 978-0-7216-2921-6.

kit M, Guzel AB. "The epidemiology,
pathogenesis, and diagnosis of vulvovaginal
candidosis: a mycological perspective". Critical
Reviews in Microbiology 2011; 37 (3): 250-
261. do0i:10.3109/1040841X.2011.576332. PMI
D 21599498. S2CID 19328371.

MedlinePlus "Vaginal yeast
infection". MedlinePlus. National Institutes of
Health. Archived from the original on 4 April
2015. Retrieved 14 May 2024.

Watson CJ, Grando D, Garland SM, Myers S,
Fairley CK, Pirotta M. "Premenstrual vaginal
colonization of Candida and symptoms of
vaginitis”. Journal of Medical Microbiology
2012; 61 (Pt 11): 1580-
1583. d0i:10.1099/jmm.0.044578-
0. PMID 22837219.

Sobel JD. "Vulvovaginal candidosis”. Lancet
2007; 369 (9577): 1961
1971, doi:10.1016/S0140-6736(07)60917-
9. PMID 17560449. S2CID 33894309
Workowski KA, Berman SM. "Sexually
transmitted  diseases treatment guidelines,
2006". MMWR. Recommendations and Reports
2006; 55 (RR-11): 1-94. PMID 16888612.
Abad CL, Safdar N. "The role of lactobacillus
probiotics in the treatment or prevention of
urogenital infections--a systematic
review". Journal of Chemotherapy 2009; 21 (3):
243-

252. d0i:10.1179/joc.2009.21.3.243. PMID 1956
7343. S2CID 32398416.

Egan ME, Lipsky MS. "Diagnosis of
vaginitis". American Family Physician
2000; 62 (5): 1095—
1104. PMID 10997533. Archived from the

original on 2011-06-06.

[10] Mendling W, Brasch J. "Guideline vulvovaginal

candidosis (2010) of the German Society for
Gynecology and Obstetrics, the Working Group
for Infections and Infectimmunology in
Gynecology and Obstetrics, the German Society
of Dermatology, the Board of German
Dermatologists and the German Speaking
Mycological Society". Mycoses 2012; 55 (Suppl
3): 1-13. d0i:10.1111/j.1439-
0507.2012.02185.x. PMID 22519657. S2CID 35
082539.

[11] Gunter J. The vagina bible : the vulva and the

vagina-- separating the myth from the medicine
2019; London: Piatkus, an imprint of Little,
Brown Book Group. ISBN 978-0-349-42175-
9. OCLC 1119529898.

[12] NHS.UK "Thrush in men and women". nhs.uk.

70


https://journals.su.edu.ye/index.php/jchm
https://www.womenshealth.gov/publications/our-publications/fact-sheet/vaginal-yeast-infections.html?from=AtoZ
https://www.womenshealth.gov/publications/our-publications/fact-sheet/vaginal-yeast-infections.html?from=AtoZ
https://web.archive.org/web/20150304034823/http:/www.womenshealth.gov/publications/our-publications/fact-sheet/vaginal-yeast-infections.html?from=AtoZ
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-7216-2921-6
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3109%2F1040841X.2011.576332
https://en.wikipedia.org/wiki/PMID_(identifier)
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/21599498
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:19328371
https://www.nlm.nih.gov/medlineplus/ency/article/001511.htm
https://www.nlm.nih.gov/medlineplus/ency/article/001511.htm
https://web.archive.org/web/20150404234820/http:/www.nlm.nih.gov/medlineplus/ency/article/001511.htm
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1099%2Fjmm.0.044578-0
https://doi.org/10.1099%2Fjmm.0.044578-0
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/22837219
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2FS0140-6736%2807%2960917-9
https://doi.org/10.1016%2FS0140-6736%2807%2960917-9
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/17560449
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:33894309
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5511a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5511a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5511a1.htm
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/16888612
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1179%2Fjoc.2009.21.3.243
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/19567343
https://pubmed.ncbi.nlm.nih.gov/19567343
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:32398416
http://www.aafp.org/afp/20000901/1095.html
http://www.aafp.org/afp/20000901/1095.html
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/10997533
https://web.archive.org/web/20110606054114/http:/www.aafp.org/afp/20000901/1095.html
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1111%2Fj.1439-0507.2012.02185.x
https://doi.org/10.1111%2Fj.1439-0507.2012.02185.x
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/22519657
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:35082539
https://api.semanticscholar.org/CorpusID:35082539
https://en.wikipedia.org/wiki/Jen_Gunter
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-349-42175-9
https://en.wikipedia.org/wiki/Special:BookSources/978-0-349-42175-9
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://search.worldcat.org/oclc/1119529898
https://www.nhs.uk/conditions/thrush-in-men-and-women/

Vulvovaginal candidiasis: clinical signs, and distribution of Candida species

2018-01-09. Retrieved 2024-01-16.

[13]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;144:68-71.

[14] Olowe OA, Makanjuola OB, Olowe R, Adekanle
DA. Prevalence of vulvovaginal candidiasis,
trichomoniasis and bacterial vaginosis among
pregnant women receiving antenatal care in
Southwestern Nigeria. Eur J Microbiol Immunol.
2014;4:193-7.

[15] Madar, E. M., K. S. A. Al-Khamesy, H. A. Al-
Shamahy, and A.-K. M. A. Abbas.
“PREVALENCE, TYPING, AND
ASSOCIATED FACTORS OF ORAL
CANDIDA COLONIZATION IN DENTURE
WEARING AND FIXED ORTHODONTIC
APPLIANCE COMPARING TO NORMAL
TEETH INDIVIDUALS”. Universal Journal of
Pharmaceutical Research, vol. 9, no. 1, Mar.
2024, d0i:10.22270/ujpr.v9i1.1060.

[16]Donder GG, Vereecken A, Bosmans E,
Dekeersmaecker A, Salembier G, Spitz B.
Definition of a type of abnormal vaginal flora that
is distinct from bacterial vaginosis: aerobic
vaginitis. Inter J Obstet Gynaecol. 2002;109:34—
43.

[L7]Foxman B, Barlow R, d'Arcy H, Gillepsie B,
Sobel JD. Candida vaginitis: selfreported
incidence and associated costs. Sex Transm Dis.
2000;27:230-5.

[18] Schaller M. Candida albicans-interactions with
the mucosa and the immune system. J Dtsch
Dermatol Ges. 2006;4:328-36.

[19] Ferrer J. Vaginal candidosis: epidemiological and
etiological factors. Int J Gynecol Obstet.
2000;71:S 21-7.

[20] Sobel JD, Ohmit SE, Schuman P, Klein RS,
Mayer K, Duerr A, et al. The evolution of
Candida spp. and fluconazole susceptibility
among oral and vaginal isolates recovered from
human  immunodeficiency  virus  (HIV)-
seropositive and at-risk  HIV-seronegative
women. J Infect Dis. 2001;183: 286-93.

[21] Beltrame A, Matteelli A, Cristina A, Carvalho C,
Saleri N, Casalini C, et al. Vaginal colonization
with Candida spp. in human immunodeficiency
virusinfected women: a cohort study. Int J STD
AIDS. 2006;17:260-6.

[22] Al-Dossary OAE, Hassan A Al-Shamahy. Oral
Candida albicans colonization in dental prosthesis
patients and individuals with natural teeth, Sana’a
city, Yemen. Biomed J Sci Tech Res 2018;
11(2):1-7.
https://doi.org/10.26717/BJSTR.2018.11.002072

[23] Al-Kebsi AM, Othman MO, AlShamahy HA, et
al. Oral C. albicans colonization and non-Candida

71

Al-Shamahy et.al

albicans candida colonization among university
students, Yemen. Universal J Pharm Res 2017;
2(5):5-11. https://doi.org/10.22270/ujpr.v2i

[24] Al-Haddad KA, Al-dossary OAE, Al-Shamahy
HA. Prevalence and associated factors of oral
non-Candida albicans Candida carriage in denture
wearers in Sana’a city-Yemen. Universal J Pharm
Res 2018; 3(4): 7-11.
https://doi.org/10.22270/ujpr.v3i4.176

[25] Al-Hatami SMM, Al-Moyed KAA, Al-Shamahy
HA, AlHaddad MA, Al-Ankoshy AAM.
Vulvovaginal candidiasis: Prevalence, species
distribution and risk factors among non-pregnant
women, in Sana’a, Yemen. Universal J Pharm
Res 2021; 6(3):1-8.
https://doi.org/10.22270/ujpr.v6i3.613

[26] Al-Rukeimi AA, Al-Hatami SMM, AL-Danany
DA, et al. Prevalence and risk factors associated
with vulvovaginal candidiasis during pregnancy
in Sana’a, Yemen. Universal J Pharm Res 2020;
5(3):1-8. https://doi.org/10.22270/ujpr.v5i3.407

[27]1ERylander E, Berglund A-L, Krassny C, Petrini
B. Vulvovaginal candida in a young sexually
active population: prevalence and association
with orogenital sex and frequent pain at
intercourse. Sex Transm Infect. 2004;80: 54—7.

[28] Anderson MR, Klink K, Cohrssen A. Evaluation
of vaginal complaints. JAMA. 2004;291:1368-
79.

[29] Sobel JD. Candida vulvovaginitis. Clin Obstet
Gynecol. 1993;36:153.

[30]Xu J, Schwartz K, Bartoces M, Joseph M,
Severson R, Sobel JD. Effect of antibiotics on
vulvovaginal candidiasis: a Metro Net study. J
Am Board Fam Med. 2008;21:261-8.

[31]Spinillo A, Capuzzo E, Nicola S, Baltaro F,
Ferrari A, Monaco A. The impact of oral
contraception on vulvovaginal candidiasis.
Contraception. 1995;51: 293-7.

[32] Sobel JD, Faro S, Force RW, Foxman B, Ledger
WJ, Nyirjesy PR, et al. Vulvovaginal candidiasis:
epidemiologic, diagnostic, and therapeutic
considerations.  Am J Obst  Gynecol.
1998;178:203-11.

[33] Rathod SD, Klausner JD, Krupp K, Reingold AL,
Adhivanan P. Epidemiologic Features of
Vulvovaginal Candidiasis among Reproductive-
Age Women in India. Infect Dis ObstGynecol.
2012;2012:859071, 8 pages. https://doi.org/10.
1155/2012/859071.

[34] Yadav K, Prakash S. Prevalence of vulvovaginal
candidiasis in pregnancy. Glob J Med Med Sci.
2016;4:108-16.

[35] Ttrama JP, Adelson ME, Raphaelli I, Stemmer
SM, Mmordechai E. Detection of Candida species
in vaginal samples in a clinical laboratory setting.
Infect Dis Obstet Gynecol. 2005;13(2):63-7.

JCHM Vol. 18 | No. 3 | 2024 |


https://journals.su.edu.ye/index.php/jchm
https://doi.org/10.22270/ujpr.v2i
https://doi.org/10.22270/ujpr.v3i4.176
https://doi.org/10.22270/ujpr.v6i3.613
https://doi.org/10.%201155/2012/859071
https://doi.org/10.%201155/2012/859071

Al-Shamahy et.al Vulvovaginal candidiasis: clinical signs, and distribution of Candida species

[36] Bauters TGM, Dhont MA, Temmerman M, Nelis
HJ. Prevalence of vulvovaginal candidiasis and
susceptibility to fluconazole in women. Am J
Obstet Gynecol. 2002;187:569-74.

[37]Haleim MMA, El-Feky EAM, Sayed A, Ismail
DK, Sayed AM, Abdella RMA. Provence of non
albicans species associated with vulvovaginal
candidiasis in Egyptian women. Int J Adv Int
Health Sci. 2015;12:304-13.

[38] Hedayati MT, Taheri Z, Galinimorhadam T,
Aghili SR, Cherati JY, Mosayebi E. Isolation of
different species of candida in patients with
vulvovaginal candidiasis from Sari, Iran.
Jundishapur J Microbial. 2015;8:€15992. https://
doi.org/10.5812/jjm .8(4)2015.1599.

[39] Nyirjesy P, Seeney SM, Grody MHT, Jordan CA,
Buckley HR. Chronic fungal vaginitis: the value
of cultures. Am J Obstet Gynecol. 1995;173:820—
3.

[40]40- Sobel JD, Wiesenfeld HC, Martens M, Danna
P, Hooton TH, Rompalo A, et al. Maintenance
fluconazole therapy for recurrent vulvovaginal
candidiasis. N Engl J Med. 2004;351:876-83.

[41]Hasanvand S, Qomi HA, Kord M, Didehdar M.
Molecular epidemiology and in vitro antifungal
susceptibility of Candida isolates from women
with vulvovaginal candidiasis in northern cities of
Khuzestan Province. Iran Jundishapur J
Microbiol. 2017;10(8):12804.
https://doi.org/10.5812/jjm.12804.

[42]Bitew A and  Abebaw Y. Vulvovaginal
candidiasis: species distribution of Candida and
their antifungal susceptibility pattern. BMC
Women's Health 2018; 18:94.
https://doi.org/10.1186/s12905-018-0607-z

[43] Guidelines for Management of Opportunistic
Infections and Antiretroviral Treatment in
Adolescents and Adults in Ethiopia. Federal
HIV/AIDSPrevention and Control. Addis Ababa:
Office Federal Ministry of Health; 2007.

[44]Ministry of Health. Standard Treatment
Guideline. Addis Ababa: Drug Administration
and Control Authority, Ministry of Health; 2004.

JCHM Vol. 18| No. 3 | 2024 | 72


https://journals.su.edu.ye/index.php/jchm
https://doi.org/10.5812/jjm.12804

