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INTRODUCTION 
Candida species is one of the most common causes of blood stream 

[1,2]  infections (BSIs) as well as many other types of infections.  
Emergence of non-albicans Candida (NAC) species as one of the 
common cause of candidemia in the recent years shows  a  

[3,4].mycological shift .   Prolonged antibiotic therapy, premature and /or 
low birth weight babies, total parental nutrition, mechanical 

[5,6,7]ventilation contribute to the risk of candidal infection.   Prompt 
treatment with antifungal agent is required in these babies. Infections 
due to Candida species have been on the rise in recent decades mainly 
due to indiscriminate use of antifungal agents. Intrinsic and emerging 
resistance to azoles represent a major challenge for empirical 
antifungal therapy in NAC species thus contributing to signicant 

[ 8 ]  morbidity and mortality.  Limited data on phenotypic 
characterization and antifungal susceptibility pattern of Candida 
species prompted us to undertake the present study  which will help in 
the therapeutic management of  the patients with candidiasis . 

MATERIALS AND METHOD
A prospective study was carried out for a period of six months in a 
tertiary care teaching hospital. A total of 119 Candida spp. isolated 
from various clinical samples received in mycology laboratory were 
subjected for species identication and antifungal susceptibility 
testing. Approval from the Institutional Ethical committee was taken 
before conducting the study. 

Briey, the clinical samples were rst inoculated on sheep blood agar 
plates and Sabouraud dextrose agar slant (Hi-Media Pvt. Ltd., 
Mumbai, India) to obtain growth.  The growth on culture media was 

[9]identied as genus Candida as per standard mycological techniques.  
Further , the species identication and antifungal susceptibility testing 
was performed by an automated Vitek-2 compact system (Biomerieux, 
France). Identication of yeast and yeast like organism and antifungal 
susceptibility testing was carried out using ID-YST card and AST-
YS08 cards respectively purchased from Biomerieux , France.  The 
demographic details of the patients, the clinical samples from which 

Candida spp. was isolated, the species of Candida identied and its 
susceptibility to various antifungal agents were analyzed.

RESULTS
The present study showed predominance of NAC (82.35%) species in 
our Hospital. Candida species was isolated predominantly from blood 
(68.06%) followed by urine (26.05%) and pus (3.36%).[Table 1] The 
NAC species were isolated more from  male patients in the age group 
of <10 years. The age and gender wise distribution of C. albicans and 
NAC species is shown in Table 2. 

C. tropicalis (27. 73%) was the predominant NAC species isolated in 
our setting followed by C.krusei and C.guilliermondii (12.61% each), 
C.parapsilosis (10.08%) and C. glabrata (7.56%). C. pelliculosa, 
C.ciferrii , C.famata and   C.utilis were other less common NAC 
species isolated from our hospital.  [Table 3 & 1]   Overall, C.albicans 
was the second most common Candida isolated from 17.65% samples 
after C. tropicalis.

The clinical isolates of C.albicans had good susceptibility towards 
uconazole, voriconazole, caspofungin, micafungin, amphotericin-B 
(95.23%, 95.23% 100%, 100%, 100%) respectively. However, 
reduced susceptibility towards ucytosine was seen (76.20%) in C. 
albicans .  On the other hand, the NAC species were found to be much 
more resistant to various antifungal agents. Overall among the 
antifungal agents reduced susceptibility was seen towards ucytosine 
(75.63%) followed by uconazole (85.71%) and voriconzole (91.6%). 
However, the Candida species isolated from our hospital showed good 
susceptibility towards antifungal agents like caspofungin, micafungin 
& amphotericin-B [Table 4]

DISCUSSION
Infection due to Candida, particularly NAC species is an emerging 
healthcare problem worldwide. High level of resistance to antifungal 
agents among Candida species in the past few years is a matter of great 
concern.  NAC species, especially C. tropicalis, C. krusei, C. glabrata 
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and C. parapsilosis, tend to be less-susceptible to azoles, particularly 
uconazole, than C. albicans.C. krusei and C. glabrata are inherently 

[3]  resistant to uconazole, thus  emphasizing the need to identify 
Candida up to species level and determining antifungal susceptibility 
testing so that empirical treatment guidelines can be planned well on 
time. 

The present study shows a changing trend of Candida species, with 
predominance of NAC (82.35%) . Similarly, increasing rates of NAC 
have been reported by various workers from different regions of 

[5,10,11, 12,13] India.

Blood was the commonest clinical sample from which Candida 
species was isolated especially in the age group of <10 years of age in 
our setting. Similar ndings of increased isolation of Candida from 

[14 , 15]   blood samples has been reported by previous workers. A shift has 
been observed in the frequency of each Candida spp. in the present 
study. C. tropicalis  (27. 73%) being the predominant NAC species 
isolated from our Hospital followed by C.krusei and C.guilliermondii 

[11,12]C.parapsilosis and C. glabrata.  Similar nding has been reported.  
The NAC species isolated were found to be much more resistant to 
various antifungal agents. [Table 4]  Similar nding of increase in 
resistance to antifungal agents in NAC as compared to C. albicans has 

[8]been reported.  Maximum resistance among NAC species was seen 
with ucytosine (17.65%) followed by uconazole (10.09%) and 
Voriconazole (5.88%). As uconazole is one of the common and 
extensively used antifungal agents for treatment of candidiasis 
development of resistance to uconazole is a matter of concern. In 
comparison, the Candida species showed good susceptibility towards 
voriconazole  thus highlighting  that voriconazole can be used in the 
treatment of Candidiasis caused by uconazole resistant strains.  In 
our study the isolates of C.albicans showed good susceptibility 
towards various antifungal agents as compared to NAC. Similar 

[8] nding has been reported by Kaur et al.  

A three year study conducted at an Indian trauma center from 2009 to 
[16]2012 found emergence of resistance against Amphotericin-B.   On 

the contrary almost all our clinical isolates of Candida species were 
sensitive to Amphotericin –B.  Even though Amphotericin –B is 
effective against most strains of Candida species in vitro, it is not the 

[17]   rst-line treatment for candidemia due to its nephrotoxicity. 
However, the Candida species isolated from our hospital showed good 
susceptibility towards newer antifungal agents like caspofungin and 

[17]micafungin. Similar nding has been reported.   Thus these agents 
can be useful in treatment of  Candida infection caused by resistant 
strains.
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Sample (No) C.albicans C.tropicalis C.parapsilosis C.glabrata C.krusei C.guilliermondii C.ciferrii C.utilis C. 
pelliculosa

C.famata

Blood n=81
(68.06%)

14 
(11.77%)

20 
(16.80%)

6 
(5.04%)

7 
(5.88%)

9
 (7.54%)

14 
(11.77%)

4 (3.36%) 2 (1.68%) 4 
(3.36%)

2
 (1.68%)

Urine 
n=31

(26.05%)

6 
(5.04%)

10
 (8.41%)

4
 (3.36%)

2
 (1.68%)

5 
(4.20%)

01
 (0.84%)

- - 2
 (1.68%)

-

Pus
n=4

(3.36%)

- 03 
(2.52%)

- - 01
 (0.84%)

- - - - -

Other* 
n=3

(2.52%)

01
 (0.84%)

- 2 
(1.68%)

- - - - - - -

Total (119) 21 
(17.65%)

33
 (27. 73%)

12 
(10.08%)

9
 (7.56%)

15 
(12.61%)

15 
(12.61%)

4 (3.36%) 2 
(1.68%)

6 
(5.04%)

2 
(1.68%)

Table 1:  Sample wise distribution of  various Candida species (n=119)

* other= High vaginal swab

Table 2: Age and gender-wise distribution of Candida albicans and NAC species (n=119)

Age Candida albicans Non- albicans Candida Total (%)
Male (%) Female (%) Male (%) Female (%)

0-10 06 - 30 10 46 (38.65%)
11-20 08 - 10 - 18 (15.13%)
21-30 03 01 10 04 18 (15.13%)
31-40 - - 08 - 08 (6.72%)
41-50 - - 04 02 06 (5.04%)
51-60 - - 06 02 08 (6.72%)
>60 03 - 06 06 15 (12.61%)
Total 20 (16.81 %) 1 (0.84 %)) 74 (62.19 %) 24 (20.16 %) 119 (100 %)

Species No. of isolates Percentage 
NAC species :
C.tropicalis 33 27. 73%
C.krusei 15 12.61%
C.guilliermondii 15 12.61%
C.parapsilosis 12 10.08%
C.glabrata 9 7.56%
C. pelliculosa 6 5.04%
C.ciferrii 4 3.36%
C. C.utilis 2 1.68%
C.famata 2 1.68%
C.albicans 21 17,65%
Total 119 100 %

Table 3 : Distribution of various Candida  species isolated from our Hospital  (n=119)

Table 4: Susceptibility of Candida species to antifungal drugs (n=119)
Name of 

the 
organisms

Antifungal drug             
Fluconazole Voriconazole Caspofungin Micafungin AmphotericinB Flucytosine

S I R S I R S I R S I R S I R S I R
C.albicans  
n=21 (%)

20
(95.23)

1
(4.77)

0
(00)

20
(95.23)

1
(4.77)

0
(00)

21
(100)

0
(00)

0
(00)

21
(100)

0
(00)

0
(00)

21
(100)

0
(00)

0
(00)

16
(76.20)

3
(14.28)

2
(9.52)
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CONCLUSION
Predominant isolation of NAC species from various clinical samples 
denitely indicates a changing trend. The emergence of antifungal 
drug resistance among the clinical isolates is a matter of therapeutic 
concern.  Strict infection control protocols and a restrictive antifungal 
policy should be implemented in the healthcare settings.
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C.tropicalis n= 
33(%)

30
(90.91)

1
(3.03)

2
(6.06)

33
(100)

0
(00)

0
(00)

28
(84.85)

3
(9.09)

2
(6.06)

33
(100)

0
(00)

0
(00)

33
(100)

0
(00)

0
(00)

27
(81.82)

2
(6.06)

4
(12.12)

C.parapsilosis n= 
12 (%)

09
(75)

2
(16.66)

1
(8.34)

11
(91.67)

1
(8.33)

0
(00)

10
(83.33)

0
(00)

2
(16.67)

12
(100)

0
(00)

0
(00)

12
(100)

0
(00)

0
(00)

8
(66.67)

1
(8.33)

3
(25)

C.glabrata
n=9 (%)

7
(77.79)

0
(00)

2
(22.21)

9
(100)

0
(00)

0
(00)

9
(100)

0
(00)

0
(00)

9
(100)

0
(00)

0
(00)

9
(100)

0
(00)

0
(00)

9
(100)

0
(00)

0
(00)

C.krusei
         (n=15 (%)

12
(80)

1
(6.67)

2
(13.33)

14
(93.33)

0
(00)

1
(6.67)

15
(100)

0
(00)

0
(00)

15
(100

0
(00)

0
(00)

15
(100

0
(00)

0
(00)

10
(66.67)

2
(13.33)

3
(20)

C.guilliermondii
n=15 (%)

12
(80)

0
(00)

3
(20)

11
(73.33)

1
(6.67)

3
(20)

15
(100)

0
(00)

0
(00)

15
(100)

0
(00)

0
(00)

15
(100)

0
(00)

0
(00)

9
(60)

3
(75)

6
(40)

C.ciferrii
n=4  (%)

2
(50)

0
(00)

2
(50)

1
(25)

0
(00)

3
(75)

2
(50)

1
(25)

1
(25)

2
(50)

1
(25)

1
(25)

3
(75)

0
(00)

1
(25)

1
(25)

0
(00)

3
(75)

C.utilis n= 2 (%) 2 
(100)

0
(00)

0
(00)

2 
(100)

0
(00)

0
(00)

2 
(100)

0
(00)

0
(00)

2 
(100)

0
(00)

0
(00)

2 
(100)

0
(00)

0
(00)

2 
(100)

0
(00)

0
(00)

C. pelliculosa
n=6 (%)

6
(100)

0
(00)

0
(00)

6
(100)

0
(00)

0
(00)

6
(100)

0
(00)

0
(00)

6
(100)

0
(00)

0
(00)

6
(100)

0
(00)

0
(00)

6
(100)

0
(00)

0
(00)

C.famata
n= 2) (%)

2
(100)

0
(00)

0
(00)

2
(100)

0
(00)

0
(00)

2
(100)

0
(00)

0
(00)

2
(100)

0
(00)

0
(00)

2
(100)

0
(00)

0
(00)

2
(100)

0
(00)

0
(00)

Total 
n=119 (%)

102
(85.71)

05
(4.20)

12
(10.09)

109
(91.6)

03
(2.52)

07
(5.88)

110
(92.43)

04
(3.37)

05
(4.20)

117
(98.
32)

01
(0.
84)

01
(0.
84)

118
(99.
16)

0
(00)

01
(0.84)

90
(75.63)

8
(6.72)

21
(17.65)

S- Sensitive, I-Intermediate, R-Resistant


