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Abstract
The changing epidemiology from Candida albicans to Non-albicans Candida along with
increasing antifungal resistance is a matter of great concern in health care settings. The studies
on Candida have largely been carried out by the morphological identification but to the best of
my knowledge very little work has been done in Rajasthan to find out antifungal susceptibility
pattern of Candida species. Keeping in view the above facts, this study was undertaken for
identification and evaluation of antifungal susceptibility pattern of Candida species isolated
from various clinical samples in a tertiary care hospital, Jaipur. A total of 51 candida species
were isolated during a period from Jan 2017- May 2017 and identified by standard
microbiological procedures. Antifungal susceptibility testing was carried out on the basis of CLSI
M44-A guidelines. Out of 51 Candida isolates, 23 were candida albicans and 28 were Nonalbicans candida. Among Non – Candida albicans, 17 isolates were C.tropicalis, 9 and 2 isolates
were C. krusei and C. glabrata respectively. Candidiasis was more commonly found in female
patients and in 20-39 years of age group. Overall, antifungal susceptibility of Candida species to
Fluconazole was 57%, Voriconazole 76%, 88% to Amphotericin B and 94 % to Nystatin.
Therefore, The changing trends in epidemiology of candidiasis, necessitates the speciation of
candida species which inturn facilitate the development of effective measures to prevent and
control transmission of resistant pathogen.
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INTRODUCTION
The incidence and prevalence of fungal infection due
to Candida species are increasing significantly in the
recent few decades, so contributing to morbidity and
mortality1. This increase is mainly due to expanding
population of immunocompromised patients that
use total parenteral nutrition and intravenous
catheters; increasing use of prolonged antibiotic
therapy; in organ transplant recipients and also a rise
in use of invasive procedures for diagnosis and
treatment2,3.
Candida spp, belonging to yeast like fungi are the
normal commensal microflora of skin, mucous
membrane of oral cavity, gastrointestinal,
genitourinary and respiratory tract 4. They become
pathogenic particularly when the host defense
mechanism is lowered and causes an opportunistic
infection5,6.
Genus Candida includes > 500 species, in which only
20 species are recovered from human samples 7.
Among these 20 Candida species, Candida albicans is
generally considered as major pathogen. But recently
published epidemiological data highlights an
increase of Non-albicans candida species such as C.
tropicalis, C. parapsilosis, C. glabrata, C. dubliniensis
and C. krusei8.
In addition, the numbers of new Candida species
isolated from clinical samples are increasing
continuously every year, which were previously
considered “non-pathogenic”. The major reason for
this could be the use of various commercially
available identification methods by clinical
microbiology laboratories worldwide to supplement
the conventional methods of identification, also a
rapid increase in number of immunocompromised
patients worldwide in view of the HIV epidemic,
organ transplantation and malignancies 9.
Candidiasis is the commonest fungal disease, usually
endogenous in origin. All Candida species causes
diseases ranging from simple mucosal colonization,
superficial infections such as oral thrush to invasive
fungal diseases, yet they show difference in disease
severity and susceptibility to different antifungal
agents10.
Fluconazole is a triazole most effective and
frequently prescribed antifungal drug for treatment
of candidiasis, as it has an excellent patient tolerance
and minimal side effects. A growing worldwide
increase in use of this drug for treatment of
candidiasis, in turn lead to drug resistance and also
one of the principal causes of recent increase in
prevalence of non- candida albicans candidiasis 11.
The changing trends of candidiasis necessitates the
speciation of candida species which inturn facilitate
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the development of effective measures to prevent
and control transmission of resistant pathogen.
Hence the present study was carried out to detect
the clinical distribution of candida species in various
clinical specimens along with their antifungal
susceptibility pattern.
MATERIAL AND METHOD:
Source of material - The present study was
conducted in the department of Microbiology, NIMS
Medical College and Hospital, Jaipur (Rajasthan)
from January 2017 to May 2017.
Inclusion criteria
• All the Candida species isolated from various
clinical samples will be included in the study.
Exclusion criteria
• All other fungal isolates except Candida species
were excluded from the study.
Processing of Samples
During this period all clinical samples suspected of
fungal infection, which were received from different
Wards, ICUs and OPDs of the hospital and were
submitted to microbiology laboratory with all aseptic
precautions and processed in the following manner 1. Direct examination of sample7- Direct microscopic
examination by 10% KOH mount and Gram staining
reveals presence of oval budding yeast cells with /
without pseudohyphae.
2. Isolation and Identification of Candida species 7 This was done by standard conventional method ie
inoculation of the sample on to Blood agar and SDA,
both were incubated at 37oC for 48-72 hrs. All the
samples which showed growth were identified by
colony characteristics and by gram staining. Once the
conformation of colonies was done, they were
further speciated by germ tube test, chlamydospore
formation on Corn Meal agar, sugar fermentation
and assimilation test.
3. Antifungal susceptibility pattern 12,13- This was
done by agar disc diffusion method as recommended
by CLSI (M-44A) guidelines. Mueller - Hinton agar
with 2% glucose and 0.5ug/ml methylene blue and
antifungal agents like Fluconazole, Voriconazole,
Nystatin and Amphotericin B were used.
RESULT:
In the present study, a total of 51 (4.5%) Candida
species were isolated from 1113 clinical specimens
(Fig-1). Maximum Candida were isolated from
patients in the age group of 20-39 yrs (33.3%)
followed by extremes of age ie 60-79 yrs (23%) and
<19 yrs (22%) (Fig-2). Candidiasis was more common
in female patients ie 28 (55%) than in males’ patients
ie 23(45%). Female: Male ratio was 1.2:1 (fig 3).
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Out of 51 Candida isolates, most common isolated
species was non - Candida albicans ie 28 (55%)
followed by Candida albicans ie 23 (45%) (Fig 4). Out
of 28 Non-albicans candida, C.tropicalis was most
frequently isolated (33%) followed by C.krusei (18%)
and C.glabrata (4%) .
Majority of Candida species were isolated from
urine samples (51%) followed by sputum (22%), HVS
(10%), ear swab (8%), 2% each from foleys catheter,
blood, stool, ET secretion and throat swab (Fig 5).
Among the isolates derived from urine, C.tropicalis
(42%) was predominant followed by C.albicans (27%)
and C.krusei (23%), where as C.albicans(82%) was
most frequently isolated from sputum sample
followed by C.krusei (18%) (Fig 6).
Overall, antifungal susceptibility of Candida species
to Fluconazole was 57%, Voriconazole - 76%, 88% to

Amphotericin B and 94 % to Nystatin. Hence among
the 4 antifungal drugs highest susceptibility was
observed for Nystatin and highest level of resistance
to Fluconazole 43%. Candida albicans was 100%
sensitive to Nystatin and Amphotericin B, 87% and 78
% sensitive to Fluconazole and Voriconazole
respectively, where as C.tropicalis was 88%, 82%,
65% and 59% sensitive to Nystatin, Amphotericin B,
Voriconazole and Fluconazole. 100 % resistance was
seen in C. glabrata against Fluconazole, followed by
100% sensitivity to Nystatin and Voriconazole. In
case of C.krusei, 89% resistance was reported for
fluconazole, followed by 11%, 22% and 33%
resistance to Nystatin, Amphotericin B and
voriconazole respectively. (graph 1,2,3,4).

Figure 1: Isolation rate of Candida species from various clinical samples
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Figure 3: Sex wise distribution of patients with Candida infection
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Figure 5: Specimen wise distribution of Candida Species
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Figure 6: Distribution of Candida species among various clinical samples
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Graph 1: Antifungal susceptibility of Candida isolates to Fluconazole
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Graph 2: Antifungal susceptibility of Candida isolates to Voriconazole
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Graph 3: Antifungal susceptibility of Candida isolates to Amphotericin B
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Graph 4: Antifungal susceptibility of Candida isolates to Nystatin
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DISCUSSION:
Over the past two decades, a significant increase in
the incidence of mycosis in general and Candidiasis
in particular is reported in various studies 14. Also, in
recent years non- Candida albicans, emerged as a
major pathogen causing serious diseases in humans
as they are resistant to commonly used antifungal
agents15. To tackle this grave situation, the present
study was under taken to provide a detailed analysis
of the distribution and antifungal susceptibility of 51
isolates of Candida species in various clinical samples
and in patients of different age group and gender.
In the present study maximum number of Candida
species were isolated from urine samples followed
by sputum samples. This is similar to the study
conducted by Sukumaran et. al. 16 and Agarwal et.
al.17, in which more no of Candida isolates were
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found in urine samples. Similarly, a study conducted
by Sundar Khadka et. al. 18 isolated maximum number
of Candida species from urine (48%) and sputum
(42%) samples. These studies indicate increased
incidence and isolation of Candida species in Urinary
tract and respiratory tract infection.
In the present study Non-albicans candida were
isolated at a higher rate (55%) than C.albicans
(45%),which was in agreement with the studies
conducted by Ragini et al.19,Chakrabarthi et al. 9 and
Agarwal et al.21 These studies indicate that Nonalbicans candida are emerging as a major pathogen
and they are treat for future. This change in pattern
has been partly attributed to increased immune
suppression resulting in higher number of
susceptibilities in immunocompromised patients and
also to the prophylactic use of antifungal agents in
critically ill patients. Hospitalization (especially in
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ICU), placement of central venous catheters and the
other indwelling devices, previous antimicrobial
therapies have played significant role in this changing
pattern of Candidiasis.
Among the non- Candida albicans, C.tropicalis(33%)
was most frequently isolated followed by
C.krusei(18%) and C.glabrata(4%).These findings are
comparable to the studies conducted by different
researchers like Divya Dadhich et al. 22 and L. Sumitra
deviet al.23 while a study carried out by Mokadas et
al.24 reported C.parasilosis as the most common Nonalbicans candida species. In our study the most
common isolate in Urine and blood samples was C.
tropicalis which correlates well with the study of L.
Sumitra Devi et al.23 C. albicans was the most
common isolate in Sputum which is in accordance
with the studies of B. Madhumati et al.25
In the present study, it was found that Candidiasis
can occur at all ages. The youngest in our study was
one-year old baby while the eldest was 85 years. The
mean age was found to be 43 years. The highest
incidence was seen in the age group of 20-39 years.
This is similar to the study conducted by Lata R Patel
et al, Dalal et al.100, Jayalaxmi et al101 showing
maximum cases in the age group of 21-40 years.
Comparatively Candida isolation was more in female
patients (55%) than in male patients (45%) in our
study. Similar finding was also reported by Megha
Pawar et al and Sujatha R et al with female
predominance. The possible reason is that
Candiduria and genital Candidiasis is more common
in females during reproductive age group.
In this study, Candida species were more susceptible
to Nystatin, followed by Amphotericin B (88%),
Voriconazole (76%) and Fluconazole (57%). Hence
Nystatin and Amphotericin B emerged as most
efficacious drug for the treatment of Candidiasis and
also 43% Candida isolates demonstrated resistance
to fluconazole which is similar to study done by
Deorukhkar et al. Highest resistance to fluconazole
was reported by Non – Candida albicans.
CONCLUSION:
To conclude, the present study highlights the
predominance of Non- Candida albicans in various
clinical specimens. Among commonly used
antifungal drugs Nystatin, Amphotericin B,
Voriconazole showed high rates of sensitivities while
Fluconazole was least effective for candidiasis. This
study in our set up will help in recognizing the
emerging candida species along with their increasing
drug resistance. Therefore, the changing trends of
candidiasis, necessitates the speciation of candida
species along with their antifungal susceptibility
International Journal of Pharmacy and Biological Sciences

pattern, this will enable the clinicians to choose
appropriate antifungal agents, which will inturn
decrease the patient’s morbidity and mortality.
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