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Abstract 
Background: Over the last 20 years, the rates of fungal infection have increased and Candida has emerged as a major cause of 

human disease. Furthermore there is an increase in nonalbicans candida species in many countries. The emerging pathogens are 

resistant to conventional antifungal therapy. 

Objective: To find out which species of Candida is predominant in clinical infection and determinate their antifungal 

susceptibility patter. 

Materials and method: All Candida isolates recovered from various clinical samples during the period from February 2011 to 

August 2012 were studied. The isolates were speciated using, both conventional and automated techniques. Antifungal 

susceptibility testing was done by disk diffusion methods according to Clinical and Laboratory Standards Institute guidelines. 

Various risk factors associated with the candida infection were also looked into.  

Results: A total of 269 Candida isolates were isolated. (Prevalence of 5.3%). 42% of isolates were from patients above 60 years 

of age Candida tropicalis (46%) was the most common isolate. All the 269 Candida isolates (100%) were sensitive to 

amphotericin B. Resistance of more than 70% to the three azoles tested was noted amongst the C albicans and the C parapsilosis 

spp. The risk factors commonly associated with candida infection were Catheterization (87.5%), ventilator assistance (75%) and 

Diabetes mellitus (31%). 

Conclusion: In our study Candida tropicalis was the predominant isolate. All candidal isolates were sensitive to Amphotericin B 

however marked resistance to azole derivative was found with Candida albicans than C.tropicalis. CHROMagar candida medium 

and tetrazolium reduction medium are found to be useful in identification of Candida species. All candidal isolates were sensitive 

to Amphotericin B. 
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Introduction 
The incidence and prevalence of fungal infections 

have increased since the 1980s especially in 

immunocom-promised patients and those hospitalized 

with serious underlying diseases.[1] The mortality rate 

associated with candidemia worldwide is also high 

ranging from 10% to 49%.[2] In India, the picture is not 

very clear due to lack of multicentre studies.  

Candida species which are ubiquitous human 

commensals are responsible for various clinical 

manifestations from mucocutaneous overgrowth to 

bloodstream infections.[3] The genus consist of a 

heterogeneous group of organisms, and approximately 

20 different Candida species are known to be 

aetiological agents of human infection. However, 90% 

of invasive infections are caused by Candida albicans, 

Candida glabrata, Candida parapsilosis, Candida 

tropicalis and Candida krusei.[4] Candidiasis is a 

growing medical problem which requires prompt 

diagnosis and early treatment. Clinical laboratories may 

thus need to expand their yeast identification 

capabilities to detect simultaneously C.albicans and the 

other major Candida species in clinical specimens. 

The large population of immunocompromised 

patients using intravenous catheters, catheterization of 

urinary tract/vascular system, renal failure, hepatic 

failure, prolonged hospital stay, prolonged use of 

broad-spectrum antibiotics, cytotoxic chemotherapies 

and transplantation are factors that contribute to the 

increase of these infections.[5] Diabetes mellitus, the 

leading endocrine dysfunction provides a potent soil for 

Candidial infection. Specific association has been found 

between patients with leukemia and C.tropicalis 

infections and bone marrow transplant recipients and 

C.krusei infections.[5]  

With the emergence of non-albicans species of 

Candida worldwide antifungal drug resistance has 

become a major concern in the management of candida 

infection.[6] There have been a few reports of 

Candida species being resistant to amphotericin B and 

echinocandins. 
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Materials and Methods 
A total of 269 isolates of Candida species 

recovered from clinical samples during the period from 

February 2011 to August 2012 were studied after 

obtaining ethical clearance from the Human 

Institutional Ethics Committee. The clinical significa-

nce of the isolate was ascertained by ensuring that no 

other primary pathogen was isolated in that site, 

repeated isolations,  association with pus cells and other 

co-factors such as, prolonged antibiotic therapy,  total 

parenteral nutrition (TPN) and any immunoco-

mpromised conditions like diabetes, malignancy, 

neutropenia, steroid therapy and others.   

Standard methods of direct microscopy and culture 

on Sabouraud’s Dextrose Agar (SDA) with Gentamycin 

and Chloramphenicol were done for isolation.1 

Speciation of the Candida isolates was done by germ 

tube test, sugar fermentation and assimilation tests, 

color of growth on tetrazolium reduction medium and 

CHROM agar Candida (CHROMagar, Paris, France). 

Out of the 32  isolates from blood, 24  were subjected 

to VITEK 2 system for identification and 30 selected 

isolates were simultaneously subjected to Matrix 

assisted Laser Desorption Ionization Time of Flight 

analysis (MALDI-TOF). Antifungal susceptibility 

testing was performed by disk diffusion method 

according to Clinical and Laboratory Standards Institute 

(CLSI) guidelines.[7] 

 

Results 
During the study period, among 5051 samples 

which yielded significant growth, 269 (5.3%) belonged 

to the Candida species. The study group included 

patients from new born infants to 93 years of age and 

42% of isolates were from patients above 60 years of 

age. Out of these 269 isolates, 85.1% were from 

Inpatients and 14.8 % were from Outpatients. Among 

the isolates from inpatients 76 (27.63%), 69 (25.09%), 

34 (12.36%), 32 (11.6%) were from Medical, surgical, 

trauma ward and ICU respectively.  

Species identification revealed that, Candida 

tropicalis constituted 46% and C.albicans 35% of all 

the isolates and both together constituted 81% of 

isolates. Non albicans Candida species constituted 65% 

(178) of the isolates. Candida tropicalis was the 

predominant species in all samples except in the 

respiratory samples of tracheal aspirates and 

bronchoalveolar lavage fluids, where C albicans was 

the predominant isolate. Candida glabrata and krusei 

were not isolated from the urinary samples (Table 1).  

Germ tube formation was shown by all C.albicans 

isolates. On CHROM agar (Fig. 1) after 48hrs of 

incubation 98% of C.albicans showed the characteristic 

light green color and 95% of C.tropicalis showed the 

characteristic metallic blue color.  On TRM (Fig. 2) all 

C.tropicalis (100%) produced maroon colored colonies 

and 95% of C.albicans produced the typical cream to 

pink colored glistening colonies.  

Among the 128 (47.5%) patients from whom the  

urinary isolates of Candida species were identified, 87 

(67.9%) were from catheterized samples and 41 (32%) 

were from mid-stream samples of urine, and in both 

samples the  isolates were grown in significant numbers 

and were associated with pus cells. Catheterisation was 

the risk factor in all the catheterized samples of urine. 

The species distributions among urinary isolates are as 

follows: C.tropicalis 85 (66.9%), C.albicans 36 

(28.3%), C. parapsilosis, C.kefyr and C.guillermondi 2 

(1.57%) each and 1 was C.lusitaniae. Diabetes mellitus 

(29.2%) and malignancy (4.8%) were the risk factors 

among the urinary isolates in midstream samples. There 

was no significant difference in species distribution 

among the two samples.  

Out of the 269 isolates of Candida, a total of 109 

(40.52%) were grown from respiratory samples of 

tracheal aspirate and bronchoalveolar lavage fluid in 

significant numbers of ≥ 105 cfu/ml.  Candida albicans 

(45.87%) was the predominant species isolated in both 

samples. Other species included C.tropicalis (26%), 

C.krusei ((9%), C.glabrata (6%), C.parapsilosis (6%), 

C.kefyr (6%), C.guillermondi (1.8%) and C.lusitanae 

(1%). There was no significant difference in species 

distribution among the two samples.   

Among the 269 isolates of Candida species 32 

(11.89%) were from blood cultures and this formed the 

5th most common microbe isolated from blood during 

the same period of time. All the isolates were from ICU 

areas. Out of 32  isolates from blood, 24 of them were 

subjected to Vitek 2 system  analysis, 21 strains out of 

24 (87.5%) identified by phenotypic ID were identified 

as  same by Vitek 2 system where as 2 isolates 

C.parapsilosis and one isolate of  C.glabrata identified 

as so by phenotypic ID were unidentified by Vitek 2 

system. There was 100% correlation between 

identification by phenotypic methods and MALDITOF. 

Out of the 32 isolates, 11 (34.3%) were C.tropicalis, 8 

(25%) were C.albicans, 6 (18.7%) were C.glabrata, 4 

(12.5%) were C.parapsilosis, 2 (6.2%) were 

C.guillermondi and 1 (3.1%) was C.krusei. 

Catheterization (87.5%), ventilator assistance (75%) 

and Diabetes mellitus (31%) were the associated factors 

in the patients from whom these were isolated.   

All the 269 isolates were sensitive to amphotericin-

B. A total of 55%, 56% and 63% of all Candida isolates 

were sensitive to fluconazole, itraconazole and 

ketokonazole respectively. Resistance of more than 

70% to the three azoles tested was noted amongst the C 

albicans and the C parapsilosis species. Table 2 
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Table 1: Candida species Isolated and its Distribution among various samples 

TA: Tracheal aspirate, BAL: Bronchoalveolar lavage fluid 

 

Table 2: Antifungal susceptibility pattern for Candida species isolated in the study: 

Species AP CC Fu It Kt Ns 

S R S R S R S R S R S R 

C.tropicalis 124 

100% 

- 117 

94% 

7 111 

89% 

13 102 

82% 

22 115 

92% 

9 124 

100% 

 

- 

C. albicans 94 

100% 

- 70 

74% 

24 28 

30% 

66 

70% 

23 

24% 

71 

76% 

25 27% 69 

73% 

80 

85% 

14 

C.glabrata  13 

100% 

- 13 

100

% 

- 3  

23% 

10 

77% 

13 

100

% 

- 13  

100% 

- 13 

100% 

- 

C.parapsilosis 14 

100% 

- 10 

71% 

4 4  

29% 

10  

71% 

3 

21% 

11 

79% 

4 

29% 

10 

71% 

14 

100% 

- 

C.krusei 12 

100% 

- 9  

75% 

3 - 12 

100% 

3  

25% 

9 2   16% 10 10  

83% 

2 

C.guilliermondii 5 

100% 

- .4  

80% 

1 3 

60% 

2 4 

80% 

1 5 

100 

% 

- 5   

100% 

- 

C.kefyr 5 

100% 

 5 

100

% 

- 3   

60% 

2 4  

80% 

1 5 100% - 5  

100% 

- 

C.lusitaniae 2 

100% 

 - 2 - 2  2 

100

% 

- 2 100% - 2  

100% 

- 

Total 269 

100% 

- 228 

83% 

41 152 

55% 

117 

45% 

154 

56% 

115 

44% 

171 

63% 

98 

37% 

253 

93% 

16 

Ap – amphotericin B, CC-clotrimazole, Fu- fluconazole, It- Itraconazole, Kt- ketoconazole, Ns-nystatin 

  

 

Species Urine TA+ BAL Blood Total 

C.tropicalis 85(66.92%) 28(25.68%) 11(34.3%) 124 (46%) 

C.albicans 36(28.34%) 50(45.87%) 8(25%) 94(34.94%) 

C.glabrata - 7(6.42%) 6(18.7%) 13 (4.83%) 

C.parapsilosis 2(1.57%) 7(6.42%) 4(12.5%) 13(4.83 %) 

C.krusei - 11(10.09%) 1(3.12%) 12(4.46%) 

C.guillermondi 2(1.57%) 2(1.83%) 2(6.25%) 6(2.23%) 

C.kefyr 2(1.57%) 3(2.75%) - 5(1.85%) 

C.lusitanae 1 1(0.91%) - 2((0.74%) 

Total 128 (47.5%) 109(40.52%) 32(11.89%) 269 
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Fig. 1: Shows growth of Candida species on CHROMAgar. C.albicans produced light green C.tropicalis - 

metallic blue, C.krusei – dry pink color 

 
Fig. 2: shows growth of Candida species on Tetrazolium reduction medium (TRM).C. albicans produced pale 

pink, C.tropicalis – maroon color. 

 

Discussion 
Over the last two decades, fungal infections have 

increased at an alarming rate. Candida species are 

commensals and act as opportunistic pathogen only on 

interruption of normal host defenses. They are capable 

of causing a wide range of superficial and deep seated 

mycoses such as cutaneous, mucocutaneous and 

systemic candidiasis.  

Out of 5051clinical samples which yielded 

significant growth during the study period, Candida 

species constituted 5.3% (269) of the isolates, all of 

which constituted the study material. In our study 

Candidiasis occurred in all age groups, but 

predominance (48%) was seen among those above 60 

years age of age. The aging population is especially 

susceptible to fungal infection mainly due to underlying 

medical conditions and the associated increase in the 

rates of hospitalization. In a large European based study 

28% of candidemic episodes were diagnosed in subjects 

over the age of 70 years[8]. These are comparable to 

other studies also[9].  

Vitek 2 system and MALDITOF are expensive 

means for identifying Candida species. Use of CHROM 

agar Candida has been advocated in many studies to be 

used for primary isolation of Candida species and its 

rapid identification [10]. Using CHROMagar for primary 

isolation has the added advantage of being able to 

detect mixed Candida cultures in the same sample, 

which is a possibility in 3.4% of Candida isolations [11]. 

In our study only 95% of C.tropicalis showed the 

characteristic metallic blue color and 98% of C.albicans 

the characteristic green color on CHROMagar. In our 

study, all 100% of C.tropicalis was identified on 

tetrazolium reduction medium based[12] on its classic 

maroon color which is similar to other studies. All 

C.albicans were germ tube positive. Candida dubliensis 

are also germ tube positive, but they can be 

differentiated on CHROM agar by a darker green color, 

inability to grow at 45oC and on Tobacco agar Candida 

albicans produce white to cream colored colonies 

without hyphal hinges were as Candida dubliensis 

produce yellow to brown colonies with peripheral 

hinges after incubation for 48 – 72 hours[13]. Since 

Candida tropicalis is the predominant isolate among 

the Candida species followed by C. albicans, therefore, 

TRM for identification of C.tropicalis and germ tube 

for C.albicans would be an ideal combination of tests in 

routine diagnostics as these together constitute 81% of 

all Candida isolates. The other Candida species may be 

identified by a combination of assimilation, fermenta-

tion tests, CHROMagar, TRM and MALDI-TOF 

methods. 

Among the 32 blood isolates, non albicans Candida 

species constituted 75% of the isolates. C.tropicalis 

(34.37%) was the predominant species followed by 

C.albicans 25%.  This is comparable to other Indian 

studies which showed C.tropicalis(35-45%) as the 

predominant isolate[14,15,16].  The risk factors associated 

were use of medical devices - urinary catheter (78%) 

and ventillation (71%), Indwelling vascular catheters 

(48%), diabetes mellitus (31.25%), surgical intervention 

(25%) and in 15.6% decompensated chronic liver 

disease (DCLD). Candida species adhere to materials 

used in intravascular devices and provide a potential 

nidus of infection [17]. The reasons for susceptibility to 

Candida infection in diabetics are many. They include 

associated illnesses, increased use of antibiotics, and 

hyperglycemia itself which can lead to disseminated 

disease[18]. A multi-centre observational study done by 

Blumberg et al. found surgery as an independent risk 

factor associated with candidiasis[19]. 

Candida species is one of the most common causes 

of nosocomial urinary tract infection[20]. Various factors 

like immunocompromised status, prolonged hospital 

stay, catheterisations have all contributed for increase in 

number of cases of candiduria. Catheterisation process 

increases chances of UTIs by allowing migration of the 

organisms into the bladder from external periurethral 

surface. This finding is in concordance with the studies 

done by Iman et al[21]. In our study among all the 
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urinary isolates of Candida, 67.9% were from 

catheterized samples. Diabetes mellitus was the 

predominant (29%) risk factor among the midstream 

samples. However, among the respiratory samples 

(tracheal aspirate and BAL fluids), C.albicans 50 

(51.5%) was the predominant species as was found in 

other studies also[22].  

In India, the scenario of antifungal drug resistance 

to Candida isolates is not very clear due to lack of 

multicentric studies over a period of many years. 

Resistance to amphotericin B among Candida isolates 

was not found in our study which is similar to other 

Indian studies, although very few instances of 

amphotericin B resistance in Candida isolates from 

cases of candidemia are reported from India [23]. 

Although fluconazole still remains a safe and effective 

choice for the treatment of candidemia, an increasing 

trend of fluconazole resistance in Candida isolates from 

blood has been reported.  In our hospital the commonly 

prescribed antifungal drugs are fluconazole and 

itraconazole but susceptibility to these was only 55% 

and 56% respectively. Resistance to azole derivative 

was found to be more with Candida albicans (68% -

73%) than that for C.tropicalis (17% -25%) to all the 

three azoles. Chakrabarti A et al. observed that Candida 

species with fluconazole resistance have been seen 

more commonly in recent years. In another study from 

New Delhi by Kothari et al., fluconazole resistance was 

reported in 36% of candidemia isolates. Fluconazole 

resistance in Candida isolates from blood has been 

reported by Pfaller MA et al also. 
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