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Abstract:  

Background: Increased antibiotic use and misuse along with increased use of intravascular devices have increased the incidence 

of fungal pathogens. . Especially colonizing yeast like organisms like Candida species are emerging as important fungal 

pathogen. Candida can cause mucosal as well as deep seated infections.  Tertiary care centers have seen an increasing incidence 

of Candida isolates which is an extremely alarming trend. A phenotypic characterization of these isolates would help us to tailor 

our empirical therapy in these fragile ill patients.  

Material and methods: one hundred and fourteen Candida isolates from non respiratory clinical samples were isolated from one 

year duration. Identification and antifungal susceptibility were carried out using vitek 2 cards(YST and YS07 respectively).  

Results: The study showed marginally increased proportion of non albicans Candida species than the Candida albicans. Candida 

species were more frequently isolated in ICU than in wards. Pure Candida infections were seen in 109 patients and 5 were mixed 

with bacteria. Urine was most common source followed by blood and intravascular devices. Candida tropicalis, Candida 

glabrata and Candida famata were more common amongst non albicans Candida.  Antifungal drug resistance to fluconazole, 

voriconazole, amphotericin B, flucytosine, micafungin and caspofungin were 16.2%, 9%, 14.4%, 6.3%,6.3% and 4% 

respectively.  

Conclusion: identification and antifungal sensitivity to be done for all Candida clinical isolates along with clinical correlation.  
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Introduction: 

Candida is a part of normal commensal flora however 

it is also becoming one of the most important 

pathogen in recent times. 
1-4

 Candida species can 

cause serious infections in humans and are now 

recognized as a major agent of hospital acquired 

infections.
1 

With the increasing use of antibiotics, 

prolonged hospital stay and increased use of 

intravascular devices, the incidence of candida 

infections is increasing.
2,3

 Multiple factors such as 

use of Total parenteral nutrition(TPN), Diabetes 

mellitus, cancer predispose these patients to increased 

risk of candidemia. In the patients which are at risk of 

immunocompromised conditions, the opportunistic 

infectious agents becomes pathogenic. Candida 

infections are increasing worldwide.
4
 We studied the 

candida isolates obtained from non respiratory 

specimens from the ward and intensive care units 

with emphasis on the antifungal resistance   

Material and methods: 

Candida isolates obtained from non respiratory 

clinical samples which were urine, wound, tissue 

biopsies, blood, sterile fluids, pus etc. from the year 

2014 were studied by retrospective file review of 
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patients from a superspeciality tertiary care centre in 

Mumbai, India. Respiratory samples were excluded 

as Candida is most of the times colonizer in 

respiratory tract or as part of normal flora of mouth. 

Candida isolates were identified and subjected to 

antifungal susceptibility testing. To begin with, 

Isolates were subcultured on Sabouraud Dextrose 

agar for 48 hours and subjected to identification 

using VITEK 2 system, (biomeriux, France). 

Antifungal sensitivity testing was performed using 

YS07 cards by VITEK 2(biomeriux , France). Result 

interpretation was as per Clinical laboratory 

standards institute (CLSI) M27-A2. Isolates with 

MIC of <8µg/ml for fluconazole, <4 µg/ml for 

flucytosine, and <1 µg/ml for amphotericin B and 

voriconazole were considered as sensitive.  

Results: 

A total of 114 isolates of candida were obtained from 

various samples. Majority of isolates were from 

urine(78) followed by blood(17), Tissue, pus and 

central venous catheters (6 each) and fluid(1). (Table 

1). 

Most common species among 114 isolates were 

Candida albicans (49), Candida tropicalis (17), 

Candida glabrata (13), Candida famata (10). 

However table 2 also shows that as a group, the 

incidence of non albicans candida were more than the 

Candida albicans. (Table 2) 

Table 3 shows facility wise (ICU, wards, OPD) 

distribution of isolates. Most of the isolates were 

from ICU followed by wards.  

Table 4 shows risk factors for candida infections. 

Risk factors studied were diabetes, oncology patients 

which were on chemotherapy, febrile patients, febrile 

neutropenia patients and patints with intravascular 

devices.  

Table 5 shows antifungal resistance pattern of 

isolates. It was found that drug resistance to 

fluconazole, voriconazole, amphotericin B, 

flucytosine, micafungin and caspofungin were 

16.2%, 9%, 14.4%, 6.3%,6.3% and 4% respectively.  

Discussion: 

Candida species are part of normal flora. Upto 75% 

of healthy individuals carry candida as part of their 

normal commensal flora. Last few decades have seen 

rising trend of candida infections. 
5 

Commensurate to the results of various studies 

reported from the Indian subcontinent our study have 

shown rise in non albicans candida. 
3,4,6-

  Non 

albicans candida infections are emerging as important 

pathogens. Amongst non albicans candida, C. 

tropicalis is higher followed by C. glabrata and C. 

famata. Our study shows C. famata as emerging 

pathogen.  

Urinary isolates reveal a large number of isolates and 

this may have been due to the predominance of 

diabetic patients in the case mix. Amongst urinary 

isolates, Non albicans Candida species (52.56%) 

were greater than Candida albicans (47.44%). 

Amongst non albicans Candida, C. glabrata 

(29.26%) was more frequent than C. 

tropicalis(26.82%). Diabetes and cancer were the 

commonest co morbidities amongst the case mix.  

Few cases of pyelonephritis, retention, obstruction, 

urinary tract infections and sepsis were also seen 

amongst co-morbidities. One patient had aplastic 

anemia. Mixed urinary infections along with other 

bacterial infection were seen in 5 patients (6.41%).  

Blood stream infections by candida are caused by 

multiple risk factors. The risk factors include 

prolonged hospitalization, antibiotic therapy, use of 

catheters, underlying diseases like diabetes and 

malignancy. blood stream candida infections across 
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the world appears to follow a specific pattern. 

Predominant pathogen from candida blood stream 

infections was Candida tropicalis followed by C. 

parapsilosis. This finding is consistent with other 

studies where non albicans Candida species 

predominate.
2,6-7,9 

Candida species vary in their susceptibility to 

different antifungal agents. As the number of 

antifungal agents is limited, their irrational use may 

lead to shift towards resistance. During past two 

decades, there is a rising trend in non albicans 

candida species all over the world. Many of the non 

albicans candida species show resistance for various 

antifungal agents.
  

Amongst the isolates of candida 

species, Fluconazole resistance was around 16.2%  

Multiple antifungal drugs resistance was found in one 

isolate of each C. haemulani and C. famata. C. 

haemuloni has shown increased MICs and resistance 

to both amphotericin B and fluconazole resulting in 

clinical failures.
10,11

 Least resistance was found to 

caspofungin followed by Micafungin and flucytosine. 

Antifungal resistance pattern for Candida albicans 

was 16.3%, 14.2%, 6.1%, 10.2% and 4.08% for 

Fluconazole, voriconazole, amphotericin B, 

Micafungin and Caspofungin respectively. All 

Candida albicans isolates were uniformly susceptible 

to flucytosine.  

The fact that this data was a single institutional data 

with a predominance of diabetic patients and patients 

with malignancy. Hence this data cannot be 

generalized to all hospitals. Nevertheless it does lay 

emphasis on the spectrum of the isolates and the 

resistance pattern which is a great cause of concern. 

Antifungal stewardship is warranted in every hospital 

to curb this disturbing picture. The significance of the 

isolation of  C. norvegensis, C. liplolytica and C. 

rugosa  is not known. 

 Conclusion:  

Identification and antifungal susceptibility 

determination along with clinical correlation has to 

be done for all candida isolates in order to optimize 

therapy and to understand changing epidemiology of 

candida infections.  

 

 

Table 1- samplewise distribution of candida isolates 

Sample (total isolates) Candida albicans Non albicans candida species 

Urine (78) 37 41 

Blood (17) 3 14 

Devices* (6) 1 5 

Tissue (6) 4 2 

Pus (6) 3 3 

Fluid (1) 1 0 

Total (114) 49 65 

• Devices included central venous catheter, arterial catheter etc.  
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Table 2 – isolate wise distribution of candida species 

Organism Number 

Candida albicans 49 

Candida tropicalis 17 

Candida glabrata 13 

Candida famata 10 

Candida hemuloni 9 

C. parapsiolosis 6 

C. guillermondii 5 

C. norvegensis 2 

C. dublinensis 1 

C. rugosa 1 

C. lipolytica 1 

Total 114 

 

Table 3. Facility wise distribution of patients in whom candida isolates were obtained  

Facility Number of patients 

ICU 56 

Ward 48 

OPD 7 

 

 

Table 4. Risk factors for candida 

Risk factor Diabetes Cancer Fever Febrile neutropenia Devices 

Number of 

patients 

50 23 11 2 6 
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Table 5. Antifungal resistance pattern of isolates  

        Drug 

Isolate  

Total  Fluconazole  Voriconazole  Amphotericin B Flucytosine  Micafungi

n 

Caspofungin 

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

C. albicans 49 41 8 42 7 46 3 49 0 44 5 47 2 

C. hemouloni 9 7 2 9 0 1 8 4 5 8 1 8 1 

C. glabrata 1 13 0 13 0 13 0 13 0 13 0 13 0 

C. 

guillermondii 

5 4 1 4 1 3 2 3 2 4 1 5 0 

C. 

parapsilosis 

6 4 2 6 0 5 1 6 0 6 0 6 0 

C. tropicalis 17 15 2 17 0 17 0 17 0 17 0 17 0 

C. rugosa 1 0 1 1 0 0 1 1 0 1 0 0 1 

C. famata  10 8 2 8 2 9 1 10 0 10 0 9 1 

Percentage 

total  

  16.2%  9%  14.4%  6.3%  6.3%  4% 

S – sensitive, R – resistant  
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