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ABSTRACT 

Aims: 

The objective of the study was to identify different Candida species in various clinical samples and 

to carry out their invitro antifungal susceptibility pattern. 

Methodology: 

Candida species isolated from various clinical samples ( Respiratory specimens, Urine, Skin and 

nail samples)  were processed and speciated following standard yeast identification protocol. 

Antifungal susceptibility was done for 25 isolates using VITEK to Amphotericin B, Fluconazole, 

Flucytosine, Caspofungin and Voriconazole. 

Place And Duration Of The Study: 

The study was carried out in the Department of Microbiology, JSS Medical College, Mysore. The 

study was undertaken for a period of one year from September 2012 to September 2013. 

Results: 

A total of 214 Candida isolates were recovered from various clinical samples.  Non-candida 

albicans species with 69.6% showed major prevalence and Candida albicans was 30.4%.  Among 

the Non-candida albicans, C.tropicalis (50.9%) showed major prevalence followed by C.glabarata 

(10.28%), C.parapsilosis(3.7%). C.albicans(47.1%)  was the predominant species isolated from 

respiratory samples followed by C.tropicalis(21%) and C.parapsilosis(3.8%). Among the urine 

isolates Non-Candida albicans was more prevalent compared to C.albicans with  

C.tropicalis(58.2%), C.albicans(13.6%) and C.glabarata(20.4%). Antifungal susceptibility was 

done for 25 isolates, 3 C.tropicalis( 12%) isolated from urine samples showed resistance to 

flucytosine and was sensitive all the other drugs. The remaining 21 isolates were sensitive to all the 

drugs. 

Conclusion: 

Speciation, correlation with pathogenecity and antifungal susceptibility helps in accurate 

management of candidiasis. Emergence of drug resistance to azoles is increasing, hence 

identification and speciation of Candida isolates must be implemented in routine culture work. 
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 INTRODUCTION: 

Candida species are component of normal flora of human beings. Candidiasis is the 

commonest fungal disease found in humans affecting mucosa, skin, nails and internal organs. 

A variety of predisposing factors are known to cause candidiasis either by altering the 

balance of normal microbial flora of the body or by lowering the host defence. During the last 

century, it has been noticed that the indiscriminate use of antibacterial antibiotics and the 

emergence of pandemic of AIDS has led to the increased incidence of candidiasis.
4
  

Candida species are ubiquitous yeast found on many plants and are members of normal flora 

of alimentary tract of mammals and mucocutaneous membranes of humans. Candida 

organisms exist predominantly in a unicellular form as small thin walled, ovoid yeast that 

measures 4-6µm in diameter pseudohyphae and hyphae. A change and reproduces by 

budding. Organisms of this genus occur in three forms in tissues: blastospores, from 

blastospore stage to pseudohyphal and hyphal stages is generally considered integral to the 

organism’s penetration into tissue. 
5 

Innate immunity is the most important defense mechanism and Neutrophil is the most 

important component of this defense. The pathogenecity of  Candida depends on complex 

array of microorganism-related putative virulence factors. The infection may be acute or 

chronic, superficial or deep, life-threatening systemic infections.
 
Although Candida albicans 

remains the most common causative agent of both superficial and deep fungal infections, an 

increasing incidence of less common species of Candida has also been documented in last 

few years.
4,5

  

The genus Candida encompasses more than 150 species, but only nine species are regarded 

as frequent pathogens for humans. Candida is the 6
th

 most common isolated nosocomial 

pathogens, especially from urinary tract. It is the 4
th

 most common cause of blood-stream 

infections with a mortality rate of 29%.
2 

A rise in the incidence of antifungal resistance to Candida spp. has also been reported over 

the past decade. Recent studies show an increase in the number of cases resulting from 

infections with Non - Candida albicans (NCA) species and an increase in antifungal 

resistance. C. krusei and C. glabrata are known for their innate resistance to fluconazole.
5 

Azole group of drugs are commonly used in the treating many forms of Candidal infections, 

however their prolonged use has led to the development of drug resistance in C.albicans and 

other species. Azole resistance is seen more commonly in Non-Candida albicans spp. 

compared to C.albicans.
3
 

Emergence of drug resistance to azoles is increasing, hence identification and speciation of 

Candida isolates must be implemented in routine culture work. Hence early Speciation, 

correlation with pathogenecity and antifungal susceptibility pattern  helps in guiding the 

physician in choosing the appropriate antifungal drug and thus prevent therapeutic failures.
3
  

Hence an attempt was made to speciate Candida isolates from clinical samples and antifungal 

susceptibility testing was done for the isolates.  
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MATERIALS AND METHODS: 

The study was carried out in the Department of Microbiology, JSS Medical College, Mysore. 

The study was undertaken for a period of one year from September 2012 to September 2013. 

The objectives of the study were to isolate and identify Candida species from various clinical 

samples and to determine the antifungal susceptibility pattern. 

All experiments have been examined and approved by the appropriate ethics committee and 

have therefore been performed in accordance with the ethical standards. 

A total of 214 Candida isolates from various clinical samples ( Respiratory specimens, Urine, 

Skin and nail samples) were taken up for species identification. 

The isolates were considered significant by correlation with Gram stain, growth on culture, 

and the clinical presentation. 

Direct wet mount and Gram stain examination depending on the nature of the sample. 

Tenacious or opaque specimens were treated with 10-20% potassium hydroxide, nail samples 

(40% KOH) and examined. A direct wet mount was made for urine samples. Gram staining 

was done from smears prepared from respiratory samples and examined.  

All the samples were inoculated on Sabaroud’s Dextrose Agar slants (Himedia) 

supplemented with chloramphenicol and  incubated at 37° C for 24- 48hrs. Any growth found 

on SDA slope was processed for identification. The macroscopic features of the growth were 

opaque pasty, smooth/ glaborous/ membranous texture often with sweet odour. The growth 

was confirmed by observing characteristic budding with pseudohyphae in Gram stain.  

Isolated colony was subjected to identification and speciation by germ tube test, morphology 

on Corn meal agar (Dalmau technique), Urea hydrolysis, Sugar fermentation test, Sugar 

assimilation test (Auxanographic plate method). 

The carbohydrates that were tested for fermentation and assimilation were dextrose, trehalose 

, raffinose, cellulobiose, Maltose, lactose, glucose, galactose, arabinase. 

All the Candida isolates were further confirmed by Vitek automated system. 

A total of 25 Candida isolates which were isolated repeatedly and probably  were pathogens 

were  subjected to antifungal susceptibility testing by Vitek2 automated system to 

amphotericin B, fluconazole, flucytosine , Caspofungin and voriconazole.  

RESULTS:                                                                                                                                      
A total of 214 Candida isolates were recovered from various clinical samples including 

respiratory specimens (48.9%), urine (48.1%), skin/ nail scrapings (3.27%) were processed 

for species identification as shown in table 1. 

                        Table: 1 Distribution of clinical samples in the study 

Clinical Specimens    Number of Isolates 

Respiratory Specimens         104 (48.59%) 

Urine         103 (48.1%) 

Nail & Skin Scrappings             7 (3.27%)   

Total                214 
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Out of the 214 Candida isolates, 73 (34.1%)  isolates correlated with the direct microscopic 

findings and growth in culture.  Among the 73 isolates, plenty of budding yeast cells were 

observed in 65(89%) samples and occasional budding yeast cells were observed in 8(10.9%) 

samples on direct microscopy, which later yielded the growth of Candida spp. in culture. 

Overall Candida non albicans species with 69.6% showed major prevalence and Candida 

albicans 30.4% as shown in figure 1. Among the Non-candida albicans, C.tropicalis (50.9%) 

showed major prevalence followed by C.glabarata (10.28%), C.parapsilosis(3.7%), 

C.krusei(2.8%), C.pseudotropicalis(0.9%), C.lusitaniae(0.46%) and C.colliculosa(0.46%). 

The distribution of various candida species is as follows is shown in table 2 and figure 2.  

C.albicans(47.1%)  was the predominant species isolated from respiratory samples followed 

by C.tropicalis(21%), C.parapsilosis(3.8%), C.krusei(2.8%), C.pseudotropicalis(1.9%) and 

C.lusitaniae (0.96%).                                                                                                               

 Among the urine isolates Non-Candida albicans was more prevalent compared to C.albicans. 

C.tropicalis(58.2%), C.albicans(13.6%), C.glabarata(20.4%), C.parapsilosis(3.9%), 

C.krusei(2.9%) and C.colliculosa(0.97%).  

C.tropicalis(57.1%) was predominantly isolated from skin/nail scrapings, followed by 

C.albicans(28.6%), C.glabarata(14.2%).     

 

                     Table2:  Distribution of Candida species among various clinical samples 

    

        

      SPECIES 

                                       

                                           SPECIMENS 

  

Respiratory                                

samples                                                                                                                   

     

     Urine 

   

   Skin/ Nail  

  scrappings 

     

     Total 

C.albicans 

 

 49(47.1%) 14(13.6%)    2(28.6%) 65(30.37%) 

C.tropicalis 

 

 45(21%) 60(58.2%)    4(57.1) 109(50.9%) 

C.glabarata 

 

       - 21(20.4%)    1(14.2%) 22(10.28%) 

C.parapsilosis 

 

 4(3.8%)   4(3.9%)          -    8(3.7%) 

C.krusei 

 

 3(2.8%)   3(2.9%)          -    6(2.8%) 

C.pseudotropicalis 

 

 2(1.9%)       -          -    2(0.9%) 

C.lusitaniae 

 

 1(0.96%)       -          -    1(0.46%) 

C.colliculosa 

 

       -   1(0.97%)          -    1(0.46%) 

Total 

 

  104(48.59%)  103(48.1%)    7(3.27%)         214 
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Among the 214 Candida isolates, antifungal susceptibility testing was done for 25 isolates 

using Vitek automatated system to Amphotericin B, Fluconazole, Flucytosine, Caspofungin 

and voriconazole. Among the 25 isolates, 3 C.tropicalis( 12%) isolated from urine samples 

showed resistance to flucytosineand was sensitive all the other drugs. One C.albicans(4%) 

isolated from urine sample was intermediately sensitive to Amphotericin B and sensitive to 

all the other drugs. The remaining 21 Candida isolates were sensitive to all the drugs.  

 

 DISCUSSION: 

Candidiasis is the commonest fungal disease in humans affecting skin, nails, mucosa and 

internal organs of the body. The clinical manifestations of Candida varies extremely. 

Although C.albicans remains the most common pathogen, Non-albicans species are 

associated with invasive Candidiasis.
1   

In the present study 214 Candida isolates were recovered from various clinical samples over 

one-year period. Overall Candida non albicans species showed major prevalence. Among the 

Non-candida albicans, C.tropicalis showed major prevalence followed by C.glabarata, 

C.parapsilosis and C.krusei.  

C.albicans was the predominant species isolated from respiratory samples followed by 

C.tropicalis. Among the isolates from urine, skin/nail samples, Non-Candida albicans was 

more prevalent compared to C.albicans. 

This is in agreement with the study conducted by Ragini et al .,
1
 NCA were  more frequently 

encountered than C.albicans. The predominant NCA isolate observed was C.tropicalis. In a 

study conducted by Bineesh Lal Y et al .,
2
 C.tropicalis was the predominant species followed 

by C.albicans, C.parapsilosis and C.glabarata.  

The findings are also in agreement with the studies conducted by Chakrabarthi A. et al 1996 

and 2002, Agarwal J et al. 2004 and Singhi SC et al.
7,8,9,10 

The VITEK 2 system reliably detected flucytosine and voriconazole resistance among 

Candida spp. and demonstrated excellent quantitative and qualitative agreement with the 

reference BMD method.
11

 

 It was observed that three C.tropicalis isolates showed resistance to flucytosine. The 

remaining isolates were sensitive to all the drugs. It is suggested that flucytosine should be 

used in combination with Amphotericin B. Flucytosine should not be given alone because of 

the emergence of drug resistance in the yeasts of this genus.
12 

 

CONCLUSION: 

 Candida is one of the common nosocomial pathogen. The accurate species identification of 

Candida is important for treatment as Noncandida albicans are resistant to most azole group 

of drugs and also because of  rising  anti-fungal resistance among different Candida species. 

This study therefore emphasizes the need for rapid and precise identification of Candida 

isolates to species level for effective treatment and management strategies. The present study 
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also advocates the need for periodic surveillance of the antifungal susceptibility pattern of the 

prevalent Candida species, as it would enlighten the judicious use of antifungal drugs in 

patients. 
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