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Candidiasis has emerged as an alarming opportunistic infection with an increase in a
number of patients among the diabetics. It is estimated that as many as 75% of women
experience at least one episode of Vulvovaginal Candidiasis during their lifetime. Over
the last decade, non-albicans Candida associated with vulvovaginal infections have
increased and in recent times have developed resistance to anti‑ fungal agents, in
particular to the azole compounds. This prospective study was carried out to determine the
relative contribution of Candida abicans and non-albicans species in diabetic patients with
vulvovaginal candidiasis and their antifungal susceptibility profile. 56 samples collected
from diabetic females with symptomatic vulvovaginitis were gram stained and cultured on
to Sabourads Dextrose agar and then speciated. Antifungal susceptibility testing of these
isolates was done by Kirby-Bauer disk diffusion method. 41.1% of diabetic females had
Vulvovaginal candidiasis among which 39.1% were Candida albicans and 61.9% were
non-albicans Candida. Among the non-albicans Candida isolates, Candida tropicalis and
Candida glabrata were the major isolates. The antifungal susceptibility testing of isolates
showed that 39.1% were sensitive, 34.8% were susceptible dose dependent (SSD) and
17.4% were resistant to Fluconazole while most of the isolates were sensitive to
Voriconazole and all the isolates were sensitive to Itraconazole. Among 17.4% of
Fluconazole resistant isolates, 75% were Candida tropicalis and 25% were Candida
albicans. This study shows that the isolation of non-albicans Candida have clinical
implications due to their reduced susceptibility to various antifungals, thus highlighting the
importance of isolation, species identification and antifungal susceptibility testing prior to
initiation of therapy for proper selection of antifungal agent. The judicious use of
antifungal agents is very important for the prevention of emergence and spread of drug
resistant Candida species.

generally opportunistic so the pathogenesis
and prognosis of candidial infections are
affected by the host immune status and also
differ
greatly according to disease
presentations (1). Vulvovaginal candidiasis
(VVC) is the most common manifestation of

Introduction
Candida species are commonly seen fungi
that exist as an element of normal flora in the
skin, gastrointestinal tract and reproductive
tract of humans. Fungal infections are
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genital candidiasis. It is defined as signs and
symptoms of inflammation of the vulva and
vagina in the presence of Candida species.
Clinical manifestations of VVC are pruritus,
hyperemia, vaginal discomfort, leucorrhea,
burning, soreness, dyspareunia and vaginal or
vulvar erythema. VVC is diagnosed in upto
40% of females with vaginal complaints (2).

resulting in vulvovaginal candidiasis.
Symptomatic vulvovaginal candidiasis has
been proven to be more prevalent in diabetic
women than in the general population.
A number of antifungal agents especially
azoles are used to treat candidiasis. Candida
albicans and related species in the recent
times have developed resistance to
anti‑ fungal agents, in particular to the azole
compounds. Currently, Fluconazole is
recommended in various guidelines as the
first drug of choice because it is less toxic and
can be taken as a single oral dose (4).
Emergence of Fluconazole-resistant Candida
species has been progressively reported in the
last few years. Hence, accurate species
identification is important for the treatment of
Candida infections, as the non-albicans
Candida continue to be increasingly
documented.

VVC is the second most common after
bacterial vaginosis among the many causes of
vaginitis and it is estimated that
approximately 75% of all women suffer at
least once in their lifetime from vulvovaginal
candidiasis
(VVC),
with
40–50%
experiencing at least one additional episode of
infection. A small percentage of women (5–
8%) suffer from at least four recurrent VVC
per year (3). The prevalence of Candida
infections accounts for about 47.5% among
diabetic women.
Candida albicans is the cause of VVC in
majority of cases, but recent studies document
the increasing episodes of vulvovaginitis due
to non albicans Candida (NAC) species.VVC
due
to
NAC
spp.
is
clinically
indistinguishable from that caused by C.
albicans and is more resistant to antifungal
treatment. The use of single dose oral and
topical formulation together with low dosage
azole maintenance regimen and the
availability of over-the-counter antifungals
are risk factors suggested for the increase of
VVC due to NAC species.

This study was done to isolate and speciate
Candida isolates from diabetic patients with
symptomatic Vulvovaginal candidiasis and to
assess the anti fungal susceptibility profile of
the isolated species of Candida.
Materials and Methods
This prospective study was conducted at
Tirunelveli Medical College, Tamilnadu from
June 2017 to July 2018 to isolate, speciate and
determine the antifungal susceptibility of
Candida isolates obtained from diabetic
women with vulvovaginal candidiasis. This
study was started after getting ethical
committee clearance from the institution.

Diabetes mellitus is a chronic, insidious
disease that can affect any organ or system of
the body and one of the major complications
associated with it is infection. Although the
prevalence of infection among diabetic and
non-diabetic subjects is similar, the intensity
of infection is being more severe and the
response to therapy is slow in diabetic
patients. Diabetes is a proven predisposing
factor for the imbalance in vaginal micro flora

Inclusion Criteria: Diabetic patients with
symptomatic vulvovaginitis.
Exclusion Criteria: Patients who were not
suffering from diabetes, Pregnant women,
patients who were on cancer chemotherapy
and antibiotics and patients suffering from
739
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HIV/AIDS.
The mean age of the 56 diabetic women from
whom samples were collected was found to
be 47 years with SD 8.9 years and the most
common symptom among the study group
was found to be vaginal discharge. None of
the diabetic population among the study
population had fasting blood glucose level
under control (i.e. <126mg/dl). The mean
fasting blood glucose level of the diabetic
patients was found to be 152 mg/dl (SD 11
mg/dl). Fasting blood glucose level showed a
statistically significant relationship with the
age of the diabetic patients. This study shows
that the FBS levels steadily increases with
increase in age of the diabetic patients (p
value <0.001, One way ANOVA) and only
37% of the study group was on therapy for
diabetes.

Details like name, age, sex, Fasting blood
glucose levels, treatment status for diabetes
and other parameters significant to the present
study were collected. Vulvovaginal swabs (2
swabs for each patient) collected using cotton
tipped swabs were immediately transported to
the Microbiology Laboratory of the hospital
for processing.
One swab was used for the direct microscopic
examination by Gram stain and screened for
presence of budding yeast cells and
pseudohyphae. Second swab was inoculated
immediately into Sabourads dextrose agar
plates and incubated at 37⁰ C for 24-72 hours.
Isolates
were
identified
by colony
morphology and further confirmed by Gram
stain.

On gram staining, only 27% (15 smears) were
found to be positive for Candida of which
20% showed budding yeast cells with
pseudohyphae and the rest showed budding
yeast cells only. From the 56 processed
samples, 23(41%) Candida isolates were
obtained. The culture results for Candida did
not show any significant association with age
and fasting blood glucose levels of the
diabetic patients. However, there is significant
relationship between the culture results and
the treatment status of the patients. Culture
results showed that Candida was isolated
from nearly 41% of the specimens collected
from the study group, whereas gram staining
found only 27% of the specimens to be
positive for Candida.

Isolates were speciated by Germ tube test,
Dalmau plate method, growth at 42⁰ C,
Candida CHROM agar and sugar assimilation
tests. Antifungal susceptibility testing of the
isolates were done by disk diffusion method
according to The National Committee for
Clinical Laboratory Standards (NCCLS)
Method for Antifungal Disk Diffusion
Susceptibility Testing of Yeasts; Approved
Guideline. NCCLS document M44-A using
Fluconazole (25µg), Voriconazole (1µg) and
Itraconazole (10 µg). The antifungal
susceptibility of the isolates was interpreted
as sensitive (S), dose dependent-susceptible
(DDS) and resistant (R) according to the zone
diameters.

Speciation of Candida was done by using
CHROM agar, Dalmau plate technique, Germ
tube test, Growth at 42⁰ C and sugar
assimilation tests. 39.1% of the culture
positive isolates were found to be Candida
albicans and the remaining 61% were found
to be non-albicans Candida. Of the total
isolates, 26.1% were C. tropicalis, 17.4%
were C. parapsilosis, 8.7% were C. glabarata

Statistical analysis
Data collected were entered in Microsoft
Excel and analysed using statistical analysis
software Statistical Package for Social
Services (SPSS) v.16. Appropriate statistics
were calculated. p values <0.05 were
statistically significant.
Results and Discussion
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and 8.7% were C. krusei as shown in Table 1.

sensitive to Voriconazole and one isolate was
susceptible dose dependent to Voriconazole.
The Fluconazole susceptibility pattern of the
isolates was shown in Table 2. The 4
Fluconazole resistant isolates were isolated
from patients who were not on any form of
treatment for diabetes. Among the 4 isolates,
one of them was Candida albicans (25%) and
the rest were Candida tropicalis (75%).

All the 23 Candida isolates were subjected to
antifungal susceptibility testing by disc
diffusion method using Fluconazole (25µg),
Voriconazole (1µg) and Itraconazole (10 µg).
Highest level of sensitivity (100%) was seen
for Itraconazole followed by Voriconazole.
Highest level of resistance (17.4%) was seen
against Fluconazole. 22 isolates were

Table.1 Distribution of Candida species among female diabetics with Vulvovaginal candidiasis
Species

Vulvovaginal candidiasis
No.
%
9
39.1
6
26.1
4
17.4
2
8.7
2
8.7

Candida albicans
Candida tropicalis
Candida glabrata
Candida parapsilosis
Candida krusei

Table.2 Fluconazole susceptibility pattern of isolates from Vulvovaginal Candidiasis
Candida species

Sensitive

Candida albicans
Candida tropicalis
Candida glabrata
Candida parapsilosis

6(66.7%)
2(33.3%)
1(50%)

Susceptible Dose
Dependent
2(22.2%)
1(16.7%)
4(100%)
1(50%)

Candidiasis has emerged as an alarming
opportunistic infection with an increase in a
number of patients among the diabetics. Over
the last decade, non-albicans Candida
associated with human infections have
increased and in recent times have developed
resistance to anti‑ fungal agents, in particular
to the azole compounds. The present study
was carried out to determine the relative
contribution of C. abicans and non-albicans
species in diabetic patients with vulvovaginal
candidiasis and their antifungal susceptibility
pattern.

Resistant
1(11.1%)
3(50%)
-

In our study, 56 vaginal specimens were
collected from diabetic females with
symptomatic vulvovaginitis. The patients in
our study had a mean age of 47 years (with
SD 8.9 years) and 42.9 % fell between 41-50
years of age. In our study, the chief complaint
among the symptomatic female diabetic
patients was vaginal discharge which
accounts for about 46.4% followed by pruritis
and burning sensation (35.7%). These results
were in accordance with the study by Rathod
et al., which showed a higher rate of
complaints of vaginal discharge (31%)
followed by pruritis (29%) (5). Both Vaginal
741
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discharge and pruritis with burning sensation
were present in 17.9% of the diabetic females.
Out of the 56 diabetic females, only three
(5.4%) complained of recurrence of
symptoms within one year.

fasting blood glucose levels of the diabetic
patients but there is a significant relationship
between the occurrence of candidiasis and the
treatment status of patients for diabetes. This
study shows that 26.32% of diabetic females
who were on treatment and 48.65% who were
not on any form of treatment for diabetes
suffered from vulvovaginal candidiasis
respectively.

The positive predictive values of these
symptoms for predicting vulvovaginal
candidiasis were low. A minority of women
with these symptoms were subsequently
diagnosed with vulvovaginal candidiasis
(53.85%, 25%and 50% respectively). The low
positive predictive value of symptoms
indicate that the patients should not be treated
based on symptoms alone which may
inadvertently lead to treatment of patients
without arriving at a correct diagnosis.

The species obtained from vulvovaginal
candidiasis were Candida albicans (39.1%),
Candida tropicalis (26.1%), Candida
glabrata (17.4%), Candida parapsilosis
(8.7%) and Candida krusei (8.7%). The
distribution of Candida species isolated from
diabetic
patients
with
vulvovaginal
candidiasis showed a majority of Candida
non albicans which was 61.9% (n=14)
whereas Candida albicans isolates constituted
only 39.1% (n=9). Among the non albicans
Candida (n=14), Candida tropicalis was the
commonest isolate 42.85% (n=6) in our study
followed by Candida glabrata 28.57% (n=4),
Candida parapsilosis 14.29% (n=2) and
Candida krusei 14.29% (n=2) whereas studies
by Shrivastav et al., Faraji et al., and Ray D et
al., showed that the predominant Candida
species isolated in diabetics with vulvovaginal candidiasis was Candida glabrata
(8,10,11).

The mean fasting blood glucose level of the
diabetic patients was found to be 152 mg/dl
(SD 11 mg/dl). Fasting blood glucose level
showed a statistically significant relationship
with the age of the diabetic patients. This
study also shows that the FBS levels steadily
increases with increase in age of the diabetic
patients and there is a significant positive
correlation between the age of the patient and
FBS levels.
73 % of the vaginal smears were negative on
gram staining and only 26.8% were found to
be positive which is higher than that of the
study by Vijaya et al., which showed a
positivity of only 7.3% (6). Culture positivity
for Candida was found in 41.1% of diabetic
females in our study. Studies by Goswami et
al., and Shrivastav et al., showed a culture
positivity
of
46%
and
47.5%
respectively(7,8). Peer et al., reported a
prevalence rate of 35.5% and Faraji et al.,.
reported a prevalence of vulvovaginal
candidiasis as 20% among diabetic women in
their studies(9,10).

The antifungal susceptibility testing done by
Kirby-Bauer disk diffusion method on isolates
from Vulvovaginal candidiasis showed that
39.1% (n=9) were sensitive, 34.8% (n=8)
were susceptible dose dependent (SSD) and
17.4% (n=4) were resistant to Fluconazole in
our study. Candida krusei which constituted
8.7% (n=2) of the isolates were considered
resistant as they are intrinsically resistant to
Fluconazole. 22 (95.7%) isolates were
sensitive to Voriconazole and only one isolate
(4.3%) which was Candida krusei showed
intermediate resistance. All the isolates were
sensitive to Itraconazole. Studies by

The culture positivity for Candida did not
show any significant association with age and
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Kalaiarasan et al., and Khadka S et al.,
showed a higher susceptibility to Fluconazole
compared to our study (12,13) whereas a
study by Khan M et al., showed a lower
susceptibility of isolates to Fluconazole(14).
The increased resistance and dose dependent
susceptibile isolates in our study compared to
the above studies may be attributed to the
presence of large number of Candida
glabrata and Candida tropicalis in a small
number of isolates.

uncontrolled diabetes mellitus causes
metabolic alterations such as increased levels
of glycogen, which can significantly increase
colonization and infection by Candida.
Isolation of non-albicans Candida have
clinical implication due to their reduced
susceptibility to various antifungals, thus
highlighting the importance of isolation,
species
identification
and
antifungal
susceptibility of Candida prior to initiation of
therapy for proper selection of antifungal
agent. The judicious use of antifungal agents
is very important for the prevention of
emergence and spread of drug resistant
Candida species. Antifungal susceptibility
testing should be used to calculate clinical
response and accordingly local antibiograms
can aid in empirical assortment of antifungals,
guiding options for long-term therapy and
alternative regimens in testing of isolates
from recurrent infections.

Among the Candida albicans isolates, 66.7%
were sensitive, 22.2% were susceptible dose
dependent and only 11.1% were resistant to
Fluconazole whereas among NAC species
only 21.43% were sensitive, 42.86% were
susceptible dose dependent, 21.43% were
resistant and the rest were intrinsically
resistant to Fluconazole. 33.3%, 16.7% and
50% of Candida tropicalis isolates were
sensitive, SDD and resistant to Fluconazole
respectively. These finding are contrary to the
study by Khan M et al., which showed that
Fluconazole susceptibility was less in
Candida albicans isolates compared to non
albicans Candida isolates (14). All the
isolates of Candida glabrata were reported as
SDD as they cannot be reported sensitive to
Fluconazole as per CLSI guidelines which is
similar to study by Mohanty et al., (15).
Among the Candida parapsilosis isolates half
were sensitive and the rest were SDD to
Fluconazole. This study shows that majority
of the SDD and resistant isolates were nonalbicans Candida compared to Candida
albicans. Among 17.4% of Fluconazole
resistant isolates, 75% were Candida
tropicalis and 25% were Candida albicans
which is similar to the results obtained in a
study by Deorukhkar et al., (2).
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