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There is an emerging trend for non-albicans Candida (NAC) species in causing infections. A 
descriptive study was done to determine the isolation rates of Candida albicans and NAC 
species. A total of 95 consecutive pure cultures of Candida from various clinical specimens 
submitted to Microbiology  lab from different units of a tertiary care centre, Kerala  from 
August 2010 to July 2011 was studied using conventional yeast identification methods. The 
percentage of isolation of NAC species was 67% and that of C.albicans was 33%. The 
predominant species isolated was C. tropicalis (45%) , followed by C. albicans (33% ) and C. 
parapsilosis ( 22%). As it is possible to predict the sensitivity pattern of each Candida species 
with  high accuracy, it is necessary to identify the Candida isolates up to the species level. This 
will help to optimize the therapeutic decisions regarding rational antifungal therapy. All the 
three species obtained in this study are not intrinsically resistant to fluconazole: thus, this drug 
can be used for empirical therapy in cases where uncomplicated candidiasis is suspected. 
However , indiscriminate use of fluconazole should be tempered by good clinico-
microbiological correlation, in order to prevent the emergence of azole resistant species as a 
result of undue selection pressure. 
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Members of  Candida species constitute the most common 

fungal component of normal flora in human beings. 1 This genus 

comprises of more than 200 species, but only about 20 are 

pathogenic to humans and animals. The major human pathogens 

include Candida albicans, Candida tropicalis, Candida parapsilosis, 

Candida krusei, Candida guilliermondii, Candida dubliniensis, and 
[1, 2]Candida glabrata. 

Members of Candida spp. cause a diverse spectrum of 

opportunistic human diseases ranging from mild, superficial, 

mucocutaneous infection to life-threatening, invasive candidiasis. 

The emergence of non-albicans Candida (NAC) species have 

complicated the overall incidence of candidiasis due to their 

relative resistance to fluconazole, which is the most popular drug 
3for candidiasis since its approval in 1990.  This drug, whose 

antifungal activity is by inhibition of lanosterol (14-alpha) 

demethylase, has been widely used for both treatment and 

prophylaxis of fungal infections, due to its clinical efficacy, safety, 

bioavailability in both oral and parenteral formulations as well as 
[1,2,3]due to its cost effectiveness. 

Resistance to fluconazole can occur due to gene mutations, 

impermeability of fungal cell membranes, efflux pumps or by a 
[2,3,4] combination of two or more of these mechanisms.  

Interestingly, there are species-dependent, intrinsic, qualitative 

differences in the resistance patterns of Candida spp. to 

fluconazole. The resistance of C.albicans to fluconazole is 
3extremely low.  C. tropicalis and C. parapsilosis are relatively less 

susceptible to fluconazole than C. albicans. 4 C. krusei is 

intrinsically resistant to fluconazole due to altered cytochrome 

P450 and many isolates of Candida glabrata are resistant to azoles 
[5,6] mostly due to efflux pumps.

Although there is always a chance of strain-to-strain variations 

in antifungal susceptibility profiles for a species known to be 

susceptible to an antifungal agent, in general, once the species of 
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MATERIAL AND METHODS

RESULT

9Table: Characteristics of Candida species 

Candida is defined, it is possible to predict, with relatively high accuracy, the susceptibility of the isolate to the anti-fungal agent in 
2question.  This emphasizes the significance of identification of Candida isolates up to species level, and not merely being satisfied with a 

germ tube test alone. 

A total of 95 consecutive pure cultures of Candida from various clinical specimens (including blood, urine, sputum, swabs, nail clippings, 

endotracheal tube tip, skin scrapings and gastric aspirates) submitted to the hospital microbiology laboratory from different clinical 

departments of a tertiary care teaching hospital in  Kerala during the period (August 2010 to July 2011)  were included in the study. 

All yeast isolates obtained during this study period were identified using: 

 [7,8]1. Germ tube test.

2. Sugar assimilation test using (Yeast Nitrogen Base Agar  part A + Yeast Nitrogen Base Agar part B, Himedia, Mumbai) with Bromcresol 

purple. Twelve sugars  were tested for assimilation using disks of Dextrose, Lactose, Maltose, Galactose, Xylose, Inulin, Melibiose, Cellobiose, 
[7,8]  Trehalose, Sucrose, Dulcitol and Raffinose  ( Himedia, Mumbai). 

3. Sugar fermentation tests was performed  using Yeast fermentation broth (Himedia , Mumbai)  containig 6% of Dextrose, Lactose, 
 [7,8]  Sucrose and Maltose and Durham's tube for gas production.

 [7,9]4. Morphology on corn-meal agar (Himedia, Mumbai).

[8, 10]5. Type of growth in Sabouraud's broth. 

6. Morphology on Chromogenic  agar ( HiCrome Candida Differential  agar with added HiCrome Candida Selective Supplement , Himedia, 
[11, 12]Mumbai). 

A total of 95 isolates of Candida spp. were obtained in the one year study period August 2010 to July 2011. The speciation was based on the 

following characteristics discribed in the  Tables 1 and 2 . The figures 1, 2, 3 and 4 shows the characters shown in the table 1 and 2.  The 

predominant Candida species varied from specimen to specimen (see Table 3). While considering the total isolates irrespective of the nature 

of sample, C. tropicalis accounted for 45% of the total isolates, C. albicans constituted 33%  and C. parapsilosis was the third commonest, 

accounting for 22% of isolates. The percentage of isolates of NAC species  was 67%  as opposed to isolates of C. albicans which was just  33%.
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9Table 2.  Sugar assimilation and fermentation patterns of Candida species 

TABLE. 3   Candida species isolated from each specimen 
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Figure 1 : Growth on Hicrome agar  showing a) C. albicans b)
 C. tropicalis c) C. parapsilosis

Figure 2: Cornmeal agar morphology showing a) C. albicans b)
 C. tropicalis c) C. parapsilosis

Figure 3 :Sugar fermentation test showing a) C. albicans b) 
C. tropicalis c) C. parapsilosis

Figure 4 : Sugar assimilation test showing a) C. albicans b) 
C. tropicalis c) C. parapsilosis

DISCUSSION
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