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ABSTRACT

Aim: The study aims to evaluate the prevalence of vaginal candidiasis and associated risk factors

Study design: Cross sectional study

Place and duration: This study was conducted in Muhammad Medical and Dental College Mirpurkhas, Pakistan
from March 2020 to March 2021.

Methodology: The present study includes a total of 216 participants who had presented with symptoms of
vaginal candidiasis. During this whole duration, 1800 patients visited the department. The laboratory
investigations used in this regard were Gram-stained smears, vaginal cultures, and wet mount microscopy.
Evaluation of risk factors such as diabetes mellitus, pregnancy, and use of contraceptive pills and antibiotics was
keenly done. The data was recorded and analyzed in IBM SPSS version 26.

Result: Vaginal candidiasis was diagnosed in 26 (12.03%) participants. The most common symptom observed
was pruritus in 184 (85.18%), the second was vaginal discharge in 143 (66.20%), the third was soreness in 67
(31.01%) and dyspareunia was seen in 11 (5.09%) participants. Candida albicans were present in 172 (79.63%)
participants, while non-albicans were present in 44 (20.37%) participants. Diabetes, pregnancy, reproductive age,
and use of contraceptive drugs and antibiotics were associated with both Candida albicans and non-albicans.
However, dyspareunia and soreness were significantly associated with non-albicans. The rate of recurrence was
8.8%. Recurrence was positively correlated with non-albicans species.

Conclusion: The prevalence of Candida albicans specie is much greater than non-albicans species. Vaginal
candidiasis is a common health issue in the community as well as in hospitalized patients. Common risk factors of
vaginal candidiasis are reproductive age, pregnancy, sexual activeness, diabetes, use of contraception, use of

antibiotics, and cancer. The most common clinical symptom of vaginal candidiasis is pruritus.
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INTRODUCTION
Candida infections have been a prominent root of vaginal
infections in hospitalized and community patients. The
second most prevalent cause of infection in female genitals
is vaginal candidiasis [1]. Almost 70% of females have
reported vaginal candidiasis at least once in their lifetime.
Almost 8% of them have reported recurrence. The most
common pathogen that is responsible for vaginal
candidiasis is Candida albicans. It is present in 90% of the
cases. In remaining cases, non-albicans species are seen.
However, the percentage of non-albicans is increasing in
recent studies. Recognized risk factors in this regard are
the wuse of broad-spectrum antibiotics, estrogen,
pregnancy-induced rise in estrogen level, diabetes mellitus,
and immunosuppressant therapy (such as in
chemotherapy, transplant patients, and HIV patients) [2].
Positive candidal culture is detected in 30% pregnant
women and 15% non-pregnant women [3]. Candidal
infections are more common in sexually active, whereas,
there is no proof of candidal infection being a sexually
transmitted disease. Genetic factors are also responsible
for the recurrence of the infection and hypersensitivity
towards Candida [4].

The Candida species penetrate the mucosal lining of
the genital area and the body reacts in the form of
inflammation. Macrophages and Polymorphonuclear cells

are the predominant cell types in this inflammatory
response. The patients typically present with symptoms like
vaginal discharge, dysuria, vaginal burning, vaginal itching,
swelling, and dyspareunia [5]. Symptoms are aggravated
before the menstrual period. The clinician would observe
erythema in the vaginal and vulva, thick white vaginal
discharge, swelling, and excoriations. The symptoms are
more exaggerated in cases of Candida albicans as
compared to non-albicans. The symptoms of vaginal
candidiasis overlap with those of cervicitis of vaginitis.
Hence, a thorough examination of the pelvis and vagina
must be performed to differentiate. Inflammation in the
pelvis and the absence of inflammation in the cervix are
signs of candidiasis. Additional investigations such as wet
mount, pH testing, and whiff test should be performed in
order to make a definite diagnosis [6]. The pH in vaginal
candidiasis is less than 5 and the whiff test comes out
negative.

The vaginal candidiasis can be treated with broad-
spectrum antifungal medication. Azole antifungals are more
beneficial in this regard keeping in view the non-resistance
of Candida albicans to it. They are an agent of choice to
treat vaginal candidiasis. The treatment regimen is different
for normal cases, pregnancy, immunosuppressed patients,
and in case of recurrence [7].
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Other diseases which have similar signs and
symptoms as that of vaginal candidiasis are atopic
dermatitis, Lichen simplex chronicus, Paget disease,
psoriasis, vulvodynia, allergic reaction, Lichen sclerosis,
neoplasm, and physiological leukorrhea [8]. The purpose of
this study was to determine the prevalence of vaginal
candidiasis and associated risk factors in the population
under study.

METHODOLOGY

The study included 216 patients who had presented with
symptoms suggestive of vaginal candida infection. The
study was conducted in the Gynecological and Obstetrics
department of Muhammad Medical and Dental College
Mirpurkhas, Pakistan from March 2020 to March 2021.

During this whole time, total 1800 patients visited the
department. The patients who had been selected for the
study were based on the inclusion and exclusion criteria.
The inclusion criteria were the presence of clinical
symptoms related to vaginal candidiasis and participants
who have given consent for examination and investigation
for the sake of research. The exclusion criteria involved
patients who did not give consent, who have any other
sexually transmitted infection going on and those who have
been diagnosed with any malignancy in the genital area.
Permission from the ethical committee was acquired
beforehand for the research. All the patients have
described the research and counseled about examination
and investigation. Written informed consent was signed by
all the participants.

A detailed history was taken from all the participants.
The information of the patients was recorded on individual
performance. Vaginal candidiasis was diagnosed on the
basis of the clinical symptoms of the patient. Then a
general physical examination was done. After that, a
thorough pelvic and vaginal examination was done.
Following the history and examination, laboratory
investigations  were performed. The laboratory
investigations used in this regard were Gram-stained
smears, vaginal cultures (aerobic and non-aerobic
microorganisms), and wet mount microscopy. Wet mount
preparation was done by the introduction of a vaginal swab
into 1 ml of saline and then dripping a drop of this
preparation on a clean glass slide. The slide was covered
by a coverslip. The examination was done under bright-
field microscopy.

The gram-staining was done by rolling the swab on a
glass slide. Then it was left to get dried in the air and fixed
by a flame. The stains used for the slide were iodine and
crystal violet for one minute each. Following that, washings,
decolorizing by acetone alcohol, and counter-staining by
safranin for one minute were done. After that, the glass
slides were rinsed with plain tap water and allowed to dry in
air for microscopy. The yeast was isolated on Sabouraud
agar followed by incubation for 48 to 72 hours at 38°C. The
API system ID 32 C, ATB Expression, and VITEK System
were used to identify the isolated strains.

All the patients who had a positive culture were
interrogated regarding the risk factors such as
contraceptive method, menopausal status, pregnancy,
recently used antibiotics, and diabetes mellitus. The data
was entered and analyzed in IBM SPSS version 26. The x-

2 test was performed. The p-value <0.5 was taken as
significant.

RESULT

Out of 1800 patients, 216 (12%) cases had vaginal
candidiasis. These selected patients had positive
symptoms of vaginal candidiasis. The disease was
confirmed by vaginal culture in all the patients. A total of
134 (62.03%) patients were positive for the presence of
yeast on wet mount preparation and microscopy. A total of
158 (73.14%) patients had positive Gram-stained smears.
The isolates had 172 (79.63%) Candida albicans while
non-albicans were present in 44 (20.37%) participants. In
the patients detected with non-albicans species, 16
(7.40%) had Candida glabrata, 6 (2.77%) had
Zygosaccharomyces spp., 5 (2.31%) had Candida
parapsilosis, 3 (1.39%) had Candida tropicalis, 2 (0.93%)
had Candida guilliermondii, 3 (1.39%) had Candida kefyr, 2
(0.93%) had Candida krusei, 2 (0.93%) had Candida
cifferii, 2 (0.93%) had Candida famata, 2 (0.93) had
Candida lusitaniae and 1 (0.46%) had Candida
dubliniensis. They all were included in a single group due
to their low percentage. The percentage of Candida
albicans was much more than that of non-albicans. The
differences in their occurrence have been tabulated in table
1.

It can be seen that the percentage of non-albicans
species was higher in percentage in obstetrical wards
(4.5%) compared to the outpatient clinic (1.5%) and
gynecological wards (2.4%). All Candida albicans and non-
albicans infections were prevalent in patients of
reproductive age compared to those in the menopausal
phase (p-value= <0.0001). The isolation rate of Candida
albicans in all age groups was higher. The rate of
prevalence of vaginal candidiasis is more in single women,
whereas, the prevalence of Candida albicans is equal in
both single and married participants. In pregnant
participants, the positivity of Candida albicans culture is
more than that of non-albicans species. Its percentage was
higher in diabetic compared to non-diabetic participants.
The percentage of Candida albicans was almost equal in
the patients that were taking antibiotics compared to those
who were not taking antibiotics. However, non-albicans
species were predominant in those who had been taking
antibiotics. Those participants who were on contraceptives
had a higher percentage of vaginal candidiasis compared
to those who were not pregnant

Table 1: Occurrence of Candida albicans and non-albicans specie

in different clinics of the department

Clinic Candida Non-albicans
Albicans (n=172) | species (n=44)

Outpatient clinic 112 (9.4%) 18 (1.5%)
(n=1188)
Gynecological wards 19 (9.5%) 5 (2.5%)
(n=198)
Obstetrical wards 41 (9.9%) 21 (5.07%)
(n=414)
p-value <0.0001

The percentage of vaginal candidiasis was directly
proportional to cancer. Recurrence was in higher
percentage in the case of non-albicans species in contrast
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to that in the Candida albicans. Pruritus was the most
commonly observed symptom in both species and

Table 2: Characteristic of the participants included in the study

dyspareunia was the least common

have been tabulated in table 2.

one. The statistics

Variables Candida albicans Candida non-albicans
Frequency Percentage Frequency Percentage

Age (n=1800) 172 79.62 44 20.37

Reproductive (n=1566) 156 9.96 41 2.61

Menopausal (n=234)
16 6.83 3 1.28

Pregnancy

Positive (n=360) 85 23.61 19 5.27

Negative (n=1440) 87 6.04 25 1.73

Marital Status

Married (n=666) 60 9 6 0.9

Single (n=1134) 112 9.87 38 3.35

Diabetes mellitus

Diabetic (n=72) 11 15.28 8 11.11

Non-diabetic (n=1728) 161 9.31 36 2.08

Recent antibiotics use

Yes (n=808) 9.78 29 3.59

No (n=992) 79 9.37 15 151
93

Use of contraception

Yes (n=769) 8.32 24 3.12

No (n=1031) 64 10.47 20 1.93
108

Cancer

Yes (n=54) 6 11.11 4 7.4

No (n=1746) 166 9.50 40 2.29

Recurrence

Yes (n=19) 7 4.06 12 27.27

No (n=197) 165 95.93 32 72.72

Clinical Symptoms (n=216)

Vaginal discharge (n=143)

Dyspareunia (n=186) 117 68.02 26 59.09

Soreness (N=67)

Pruritus (n=11) 7 4.06 4 9.09
46 26.74 18 40.90
146 84.88 38 86.3

p-value <0.0001

DISCUSSION females in this regard [11]. Another study on candidiasis in

Vaginal Candidiasis is a common health issue concerning
female genital health and almost 70 % of females
experience it at least once in a lifetime. The present study
is concerned with the prevalence of the disease and the
risk factors associated with it. According to a similar study
conducted by Ali et al in which 100 participants were
considered, infection prevalence was 13%. The study was
only conceded to the correlation of method of contraception
with the Candida albicans. They concluded that intrauterine
device use was the safest of all the methods in terms of the
occurrence of vaginal candidiasis as a result of
contraception [9]. Another such study was conducted by
Siddique et al. They had included 300 patients in their
study to analyze the prevalence of vaginal candidiasis in
diabetic patients. 45% of the diabetic patients had
developed vulvovaginal candidiasis and only 27% of the
non-diabetic patients had developed the disease. They
concluded that the frequency of the disease was seen
higher in diabetic individuals [10]. These results were
similar to the results of the present study.

According to the study of Manzoor et al, candidiasis
was in higher frequency in the second and third trimester of
pregnancy. They suggested education and awareness of

pregnancy was conducted by Khaskheli et al in which they
concluded that vaginal discharge during pregnancy, either
due to candidiasis or any other pathology, can bring
adverse perinatal and maternal outcomes [12]. Tsega et al
also studied candidiasis in pregnancy. The research was
conducted on 384 pregnant women. 25% of their
participants were positive for vaginal candidiasis. They
found out that Amphotericin B was the most sensitive
antifungal drug in those patients. However, multi-drug
resistance was also detected in many patients. It was
suggested to regularly screen and give treatment
accordingly [13]. Rizwan et al studied the sensitivity pattern
in candidal patients. They concluded that the resistance to
azole, the most commonly used drug for vaginal
candidiasis, is increasing rapidly. Hence, it was
recommended to first carry out the culture and sensitivity of
the vaginal swab and then prescribe drugs [14].

CONCLUSION

The prevalence of Candida albicans specie is much greater
than non-albicans species. Vaginal candidiasis is a
common health issue in the community as well as in
hospitalized patients. Common risk factors of vaginal
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candidiasis are reproductive age, pregnancy, sexual
activeness, diabetes, use of contraception, use of
antibiotics, and cancer. The most common clinical symptom
of vaginal candidiasis is pruritus.
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