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Abstract  
Background: To assess species distribution and antifungal susceptibility of 

Candida isolates from cases of health-care associated infections in a tertiary care 

centre in central Kerala. Materials and Methods: Candida isolates from cases of 

HCAI from medical intensive care unit were identified up to species level. 

Antifungal susceptibility testing of Candida isolate was done by Clinical and 

Laboratory Standard Institute (CLSI) broth microdilution (BMD) method. 

Result: Out of 160 patients, males comprised 90 and females 70. Out of 60 

patients on central line, 12 developed catheter related blood stream infection (CR- 

BSI), out of 55 patients, 22 developed catheter associated urinary tract infection 

(CA- UTI) and out of 45 patients on central line, 18 developed ventilator 

associated pneumonia. In 12 cases of CR- BSI, Klebsiella pneumoniae and C. 

krusei was found in 4 cases each, E. coli in 2, Pseudomonas aeruginosa and C. 

albicans in 1 case each. In 22 cases of CA- UTI, E. coli was found in 10, 

Klebsiella pneumoniae in 6, C. tropicalis in 3, Pseudomonas aeruginosa in 2 and 

C. krusei in 1 case. In 18 cases of VAP, Klebsiella pneumoniae was seen in 10, 

E. coli, Staphylococcus aureus and C. albicans in 2 cases each and Pseudomonas 

aeruginosa and C. krusei in 1 case each. The difference was significant (P< 0.05). 

Fluconazole resistance was significantly high in NAC spp. compared to C. 

albicans. All C. krusei isolates were resistant to fluconazole. A total of 20% of C. 

tropicalis were resistant to fluconazole. Resistance to itraconazole, voriconazole 

and amphotericin B was not observed in C. albicans. Amphotericin B resistance 

was observed in 20% of C. tropicalis. Conclusion: Fluconazole resistance was 

significantly high in non-albicans Candida spp. compared to C. albicans. 

Predominance of non-albicans Candida spp. over C. albicans was noted. 

 
 

 

INTRODUCTION 
 

Candida species is a normal flora in the human oral 

cavity with high carriage rate of more than 70%.[1] 

Infections caused by Candida species are seen 

commonly in hospitalized patients. From the data 

obtained National Nosocomial Infections 

Surveillance (NNIS) system, U.S, out of the total 

fungal isolates associated with nosocomial 

infections, Candida species accounted for around 

72%.[17] Factors predisposing to this high frequency 

of yeast infections include: immunosuppressive 

conditions associated with chemotherapy, and stem 

cell and solid organ transplantations; prolonged 

hospitalisation; vascular catheterizations; and 

prolonged administration of broad spectrum 

antibacterial agents. Cross contamination by hospital 

personnel may also account for increase in yeast 

infections in certain environments. Oral candidiasis 

is widely seen among hospitalised patients and is 

considered as a sign of impaired local or systemic 

defense mechanisms.[11,12] 

Among various Candida species causing 

infections, C. albicans is regarded as the most 

prevalent one. But recently, non-albicans Candida 

(NAC) species are also emerging as pathogens.[2] But 
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there is difference in pathogenicity and antifungal 

susceptibility among different species. 

In an ICU setting, Candida spp. accounts for nearly 

10% of all bloodstream infections (BSI) and 25% of 

all urinary tract infections (UTIs).[3] In the United 

States, Candida spp. is 3rd or 4th common cause of 

health-care associated infections (HCAI), surpassing 

all Gram-negative bacilli. Nosocomial Candida 

infections are usually treatment resistant and are 

associated with prolonged hospitalization and 

increased healthcare-cost.[4] 

The epidemiology of IC has significantly evolved in 

recent years. A progressive shift in the most common 

cause of infections from Candida albicans to non-

albicans Candida spp. has been observed globally.[5] 

Antifungal resistance is also an increasingly difficult 

challenge for the implementation of effective 

empirical and prophylactic strategies, with emerging 

species exhibiting resistance to multiple classes of 

antifungal agents.[6,7] Considering this, we performed 

present study to assess species distribution and 

antifungal susceptibility of Candida isolates from 

cases of health-care associated infections. 

 

MATERIALS AND METHODS  
 

After considering the utility of the study and 

obtaining approval from ethical review committee of 

the institute, we performed the present study in the 

Department of Microbiology, P K Das Institute of 

Medical Sciences. Candida isolates from 52 cases of 

healthcare associated infections (HCAI) from in-

patients of a tertiary care centre during January 2021 

to December 2021 were enrolled. The demographical 

and clinical features of the patients suspected for 

HCAI were recorded.  

Candida isolates were identified upto species by 

methods like KOH mount, Culture on Sabouraud’s 

Dextrose Agar, Candida CHROM agar & Corn Meal 

Agar and by Germ Tube test. Antifungal 

susceptibility testing of Candida isolate was done by 

Clinical and Laboratory Standard Institute (CLSI) 

broth microdilution (BMD) method. The minimum 

inhibitory concentration (MIC) of Candida spp was 

detected for antifungal drugs like Amphotericin B, 

Fluconazole, Itraconazole and Voriconazole. MIC 

values were determined as the lowest concentration 

of antifungal drug that showed complete inhibition or 

a significant diminution (≥50% inhibition) of growth 

compared to the growth of control strain. Candida 

krusei ATCC 6258 and Candida parapsilosis ATCC 

22019 were used as control strains. The results were 

compiled and subjected for statistical analysis using 

Mann Whitney U test. P value less than 0.05 was set 

significant. 

 

 

 

 

 

RESULTS 
 

Table 1: Patients distribution 
Total- 160 

Gender Males Females 

Number 90 70 

Out of 160 patients, males comprised 90 and females 

70 [Table 1]. 

 

Table 2: Health-care associated infections 

Type of 

HCAI 

Total 

patients of 

medical 

device 

Patients 

developing 

infection 

P value 

CR- BSI 60 12 0.05 

CA- UTI 55 22 

VAP 45 18 

 

Out of 60 patients on central line, 12 developed 

catheter related blood stream infection (CR- BSI), out 

of 55 patients, 22 developed catheter associated 

urinary tract infection (CA- UTI) and out of 45 

patients on central line, 18 developed ventilator 

associated pneumonia. The difference was significant 

(P< 0.05) [Table 2]. 

 

Table 3: Pathogens isolated from health-care associated 

infection 

Pathogens CR- 

BSI 

CA- 

UTI 

VAP P value 

Staphylococcus 
aureus 

0 0 2 0.05 

Klebsiella 

pneumoniae 

4 6 10 0.01 

E. coli 2 10 2 0.02 

Pseudomonas 

aeruginosa 

1 2 1 0.05 

C. albicans 1 0 2 0.12 

C. krusei 4 1 1 1 

C. tropicalis 0 3 0 0.01 

Total 12 22 18  

 

In 12 cases of CR- BSI, Klebsiella pneumoniae and 

C. krusei in was found 4 cases each, E. coli in 2, 

Pseudomonas aeruginosa and C. albicans in 1 case 

each. In 22 cases of CA- UTI, E. coli was found in 

10, Klebsiella pneumoniae in 6, C. tropicalis in 3, 

Pseudomonas aeruginosa in 2 and C. krusei in 1 case. 

In 18 cases of VAP, Klebsiella pneumoniae was seen 

in 10, E. coli, Staphylococcus aureus and C. albicans 

in 2 cases each and Pseudomonas aeruginosa and C. 

krusei in 1 case each. The difference was significant 

(P< 0.05) [Table 3, Figure 1]. 

 

 
Figure 1: Pathogens isolated from health-care 

associated infection 
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Table 4: Antifungal susceptibility profile of Candida spp 

Candida 

spp 

Antifungal 

agent 

Range 

(µg/ml) 

S (%) 

C. albicans 

(3) 

itraconazole 0.04-16 100% 

fluconazole 0.13-254 72% 

voriconazole 0.08-17 100% 

Amphotericin B 0.13-9 100% 

C. krusei (6) itraconazole 0.125-2 100% 

fluconazole 4-62 25% 

voriconazole 0.015-5 - 

Amphotericin B 0.25-4 - 

C. tropicalis 

(3) 

itraconazole 0.015-16 90% 

fluconazole 0.13-124 85% 

voriconazole 0.08-17 90% 

Amphotericin B 0.12-4 80% 

 

Fluconazole resistance was significantly high in 

NAC spp. compared to C. albicans. All C. krusei 

isolates were resistant to fluconazole. A total of 20% 

of C. tropicalis were resistant to fluconazole. 

Resistance to itraconazole, voriconazole and 

amphotericin B was not observed in C. albicans. 

Amphotericin B resistance was observed in 20% of 

C. tropicalis [Table 4]. 

 

DISCUSSION 
 

In the ECDC point prevalence survey of healthcare-

associated infections and antimicrobial use in 

European acute care hospitals 2011–2012, Candida 

spp. was the fifth most common pathogen associated 

with bloodstream infections, isolated in 7.4% of all 

documented cases.[18] While C. albicans remains the 

predominant cause of invasive candidiasis, there has 

been a shift towards an increasing proportion of non-

albicans Candida species such as C. glabrata in 

recent years.[19,20]The present study was conducted to 

assess the species distribution and antifungal 

susceptibility of Candida isolates from cases of 

health-care associated infections. 

Out of 160 patients, males comprised 90 and females 

70. Out of 60 patients on central line, 12 developed 

catheter related blood stream infection (CR- BSI), out 

of 55 patients, 22 developed catheter associated 

urinary tract infection (CA- UTI) and out of 45 

patients on central line, 18 developed ventilator 

associated pneumonia. Among, the candida species 

isolated, majority was non albicans Candida 

followed by Candida albicans. Shafi et al,[13] 

evaluated pattern of various Candida species among 

hospitalised patients with oral candidiasis, to detect 

the antifungal resistance among Candida and to 

assess the possible risk factors associated with those 

patients. Out of 300 patients screened, oral thrush 

material was collected from 36 patients having oral 

candidiasis. Candida spp. were isolated and 

identified. Antifungal susceptibility test was 

performed by disk diffusion method. Candida 

albicans was the most frequently isolated species 

(64%). Highest resistance was seen with 

ketoconazole (18%). Except one C. tropicalis, all the 

isolates were sensitive to amphotericin B. All the 

patients were on broad spectrum antibiotic treatment. 

Diabetes mellitus was seen in 50 % of the patients. 

Other predisposing factors include tuberculosis, 

COPD, cancer and steroid treatment. 

In 12 cases of CR- BSI, Klebsiella pneumoniae and 

C. krusei was found in 4 cases each, E. coli in 2, 

Pseudomonas aeruginosa and C. albicans in 1 case 

each. In 22 cases of CA- UTI, E. coli was found in 

10, Klebsiella pneumoniae in 6, C. tropicalis in 3, 

Pseudomonas aeruginosa in 2 and C. krusei in 1 case. 

In 18 cases of VAP, Klebsiella pneumoniae was seen 

in 10, E. coli, Staphylococcus aureus and C. albicans 

in 2 cases each and Pseudomonas aeruginosa and C. 

krusei in 1 case each. Kamaljeet et al,[14] assessed 

species distribution and antifungal susceptibility 

pattern of Candida isolates from cases of HCAI. 

Candida isolates from cases of HCAI from medical 

intensive care unit were identified and antifungal 

susceptibility testing of Candida isolates were done. 

The rate of CA-UTI due Candida spp. was 0.3 per 

1000 catheter associated days. The rate of catheter 

related Candida BSI was 0.9 per 1000 catheter 

associated days. Predominance of non albicans 

Candida spp. over C. albicans was noted. 

Fluconazole resistance was significantly high in 

NAC spp. compared to C. albicans. All C. krusei 

isolates were resistant to fluconazole. A total of 20% 

of C. tropicalis were resistant to fluconazole. 

Resistance to itraconazole, voriconazole and 

amphotericin B was not observed in C. albicans. 

Amphotericin B resistance was observed in 20% of 

C. tropicalis. In a study by Coco et al,[15] it was 

suggested that coexistence of mixed species could 

aggravate the clinical condition that further 

complicate the treatment.  Babin et al,[16] also 

reported the higher rate of fluconazole resistance 

among oral C. albicans isolates. 

 

CONCLUSION 
 

Predominance of non albicans Candida spp. over C. 

albicans was noted and Fluconazole resistance was 

significantly high in NAC spp. compared to C. 

albicans. Therefore, more effective infection control 

measures and strict treatment protocols are required 

for patients admitted in ICUs, especially those with 

factors predisposing to invasive fungal infections and 

high mortality. 
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