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ABSTRACT:  

Background: Over the last two decades, Candida blood stream infections (BSI) have been 

increasingly reported from various parts of the world. Recent studies on invasive candidiasis (IC) 

have documented the emergence of Non Albicans Candida (NAC) species as major pathogens. 

Emergence of Candida krusei as important cause of candidemia is increasingly reported worldwide. 

This study is done to know the prevalence of Candida krusei candidemia in NICU. The antifungal 

susceptibility pattern was also analyzed, as Candida krusei is known to be inherently resistant to 

one of the commonly used antifungal drugs, Fluconazole.  

Materials and methods: The study was conducted in a tertiary care center. All suspected BSI were 

included in this study, a total of 1,838 blood samples were received from NICU for blood culture. 

Blood culture was performed using automated BACTEC 2D system. Candida from positive blood 

culture was identified by doing Gram’s staining, speciation was done by germ tube test, morphology 

on corn meal agar (CMA) and sugar assimilation test (Modified Wickerman Burton method). All 

identified Candida krusei were subjected for antifungal testing using Vitek 2 system.  

Results: Out of 1,838 blood culture samples received from NICU, 77 positive samples belonged to 

Candida species (4.2%) and the predominant species was Candida krusei (n=56, 72.7%). 

Echinocandins demonstrated very good antifungal activity against Candida krusei.  

Discussion: Candida krusei (56/77) was the predominant species isolated from NICU. The other 

species were Candida albicans, Candida tropicalis and Candida guilliermondi. The Candida krusei 

demonstrated 85% resistance to Fluconazole, and all were sensitive to Voriconazole and 

Echinocandins. 
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INTRODUCTION 

Over the past 20 years, there has been a rise in reports of 

Candida blood stream infections (BSI) worldwide.1 

Candidemia continues to be the most prevalent invasive 

nosocomial fungal infection worldwide. Its incidence 

ranges from 0.33 to 6.51 episodes per 1000 admissions 

worldwide, and because of its high fatality rates and 

rising prevalence, it poses a significant public health 

burden.2 

Non Albicans Candida (NAC) species have emerged as 

important pathogens in invasive candidiasis (IC), 

according to recent investigations. Globally, there are 

more and more reports of Candida krusei emerging as a 

significant cause of candidemia.3 

Although Candida albicans continues to be the most 

common species, accounting for over 50% of cases in 

some series, it has been reported that the incidence of 

candidemia caused by Candida krusei, Candida 

tropicalis, Candida glabrata, and Candida parapsilosis 

is on the rise globally .Three Candida species are 

commensal organisms that are found in small amounts in 

the skin and gut of 50–70% of healthy people because of 

competition within the microbiome. 4  

Numerous host characteristics and the virulence of the 

infecting species allow Candida to evolve from a 

commensal organism to a powerful pathogen. 5 

It is harmful due to its ability to attach itself to host 

tissues and medical equipment and to produce pseudo 

hyphae. 6 

Total Parenteral Nutrition (TPN), major surgeries, the 

use of several broad-spectrum antibiotics, a urinary 

catheter, the insertion of a central venous catheter, 

mechanical ventilation, persistent neutropenia, renal 

failure, the use of glucocorticosteroid treatment, burns, 

and hemodialysis are the factors that are frequently 

linked to this condition. Breakthrough infections with 

resistant Candida species have been linked to 

preexposure to antifungals, especially azoles, mostly as 

prophylactics, and to a lesser degree with echinocandins. 

Even though C. glabrata and C. krusei have been the 

most common isolates in these environments, and more 

and more resistant non-albicans Candida species are 

being noticed.7 

This is a very unsettling trend that may be related to the 

growing usage of azoles as a preventative measure, 

particularly in intensive care and surgical units.8 

Thus, ongoing surveillance is required to track patterns 

in the incidence, species distribution, and antifungal 

medication susceptibility profiles of Candida BSI.9 

Neonatal Candida krusei candidemia is an uncommon 

but dangerous illness that is especially worrisome 

because of its inherent fluconazole resistance and 

possible multidrug resistance.10 

The broad-spectrum action of echinocandins against the 

majority of Candida species and their good safety profile 

make them the recommended first-line treatment for 

invasive candidiasis. According to clinical research, 

echinocandins are superior to fluconazole in treating 

patients with chronic candidemia in terms of 

mycological eradication. For example, research that 

compared echinocandins to fluconazole discovered that 

echinocandin treatment resulted in higher rates of 

mycological eradication.11 

The study was done to know the prevalence of Candida 

krusei candidemia in NICU in our hospital and to 

determine the antifungal susceptibility pattern of 

Candida krusei to Echinocandins as it is known to be 

inherently resistant to one of the commonly used 

antifungal drugs, Fluconazole. 

MATERIALS AND METHODS 

The study was conducted in a tertiary care center. A total 

of 1,838 blood samples were received from NICU for 

blood culture. All the blood samples were subjected to an 

automated blood culture system, BACT/Alert 3D. 

Candida from a positive blood culture was identified by 

doing Gram's staining. The Candida was isolated by 

subculturing the blood in the blood agar and Sabouraud’s 

dextrose (SDA) agar slants and incubating aerobically at 

37°d for 24-48 hours. The colonies were then subjected 

to the germ tube test, morphology on cornmeal agar 

(CMA), and sugar assimilation test (Modified 

Wickerham Burton method). 12 Total of 41 identified 

Candida krusei out of 56 were subjected for antifungal 

testing using Vitek 2 automated system. The antifungals 

tested in this study were Fluconazole, Voriconazole, 

Flucytosine, Amphotericin B, Caspofungin and 

Micafungin.13,14 
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RESULTS 

A total of 11,630 blood samples were received during the 

study period for blood culture and 1,838 blood samples 

were from NICU. Out of 1,838 blood culture samples 

received from NICU, 77 positive samples were positive 

for Candida species (4.18%) (Table No 1).  

All the isolated Candida species were subjected for the 

speciation and the predominant species was Candida 

krusei (n=56, 72 %), followed by Candida 

tropicalis(n=10, 12.9%), Candida albicans (n=8, 10%), 

Candida kefyr (n=1, 1.2%), Candida lusitaniae (n=1, 

1.2%) and Candida guilliermondii (n=1, 1.2%).  

 The Candida krusei is known to be intrinsically resistant 

to fluconazole, hence all the Candida krusei species were 

subjected for anti-fungal testing using Vitek 2 automated 

system. The Echinocandins demonstrated very good  

antifungal activity against Candida krusei with hundred 

percent sensitivity action. (Table no 3) 

Table No 1: Total number of blood sample from 

NICU 

Number of Blood samples received 

from NICU 

1,838 

Number of sample positive for 

Candida species 

77 

 

Table No 2: Candida species isolated from NICU 

Candida species Number (n=77) 

Candida krusei 56 

Candida tropicalis 10 

Candida albicans 8 

Candida kefyr 1 

Candida lusitaniae 1 

Candida 

guilliermondii 

1 

 

 

Table No 3: Antifungal activity of Candida krusei 

DISCUSSION 

Among the non-Candida albicans, Candida krusei was 

the most common species isolated in this investigation 

(56/77; 72.7%). Other species identified included 

Candida tropicalis (10g7; 12_9%), Candida albicans 

(8/77; 10.3%), and one isolate each of Candida 

guilliermandii, Candida kefyr, and Candida lusitaniae 

(1177; 1.2%). NAC species predominance in neonates 

has been reported by Pfaller et al. (2007) 15 and 

Chakrabarti et al. (2008).16 

All of the newborns had received injections, according to 

their clinical histories. As soon as the blood was taken 

for culture, fluconazole was given. The recommended 

medication for the empirical therapy of fungaemia is 

fluconazole. 17 

Babies spent an average of 15.3 days in the NICU before 

their blood culture revealed the presence of Candida 

krusei, suggesting that the candidemia may be 

nosocomial in origin. 10 to 15% of nosocomial 

bloodstream infections are nosocomial candidemia.18 A 

variety of host conditions and virulence factors can cause 

Candida species to transit from commensal to pathogen. 

19 Prematurity, extreme low birth weight, the use of 

central venous catheters, the administration of broad-

spectrum antibiotics, TPN, prolonged hospitalization, 

and prior exposure to antifungals are some of the 

variables that put newborns, particularly those in NICUs, 

at increased risk for Candida krusei candidemia. 20 

Although the majority of the infants had Candida krusei 

candidemia, which is considered to be inherently 

resistant to fluconazole, it is noteworthy that 76% of 

them recovered following empirical fluconazole 
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treatment. A second blood culture, a few days later, 

would be useful in determining the isolate's 

pathogenicity. It will help in knowing the pathogenicity 

of  Candida Krusei candidemia and also to know whether 

it is temporary/transient in nature. Candida krusei was 

the only isolate that exhibited fluconazole and 

voriconazole resistance, with 85% of the isolates 

exhibiting fluconazole resistance. According to Pfaller et 

al. (2008), 80% of Candida krusei exhibit fluconazole 

resistance. Nonetheless, every C. krusei isolate exhibited 

a fair pattern of sensitivity to Amphotericin B, 

Caspofungin, Micafungin, Flucytosine, and 

Voriconazole.  

For every isolate of Candida krusei that was intrinsically 

resistant, echinocandins displayed a 100% sensitivity 

pattern. The rarity of acquired echinocandin resistance 

highlights how well echinocandins work to treat invasive 

candidiasis. Optimizing treatment methods against 

invasive candidiasis requires ongoing monitoring of 

echinocandin resistance patterns. 21 

In preterm and critically ill babies, especially in neonatal 

intensive care units (NICUs), neonatal candidemia is a 

major cause of morbidity and mortality. Because of its 

inherent resistance to fluconazole and capacity to acquire 

resistance to other antifungals, Candida krusei is a less 

prevalent but clinically significant species of Candida. 

Accurate and timely identification of Candida species is 

essential for successful therapy, and species 

identification in non-Candida albicans aids in this 

process. The best antifungal treatment is chosen based on 

susceptibility testing, particularly when newborn 

candidemia is resistant. Outbreaks can be avoided in 

NICUs by strictly adhering to hygiene guidelines. Early 

detection and intervention can be facilitated by routinely 

monitoring at-risk infants and conducting surveillance 

cultures. 

CONCLUSION 

Echinocandins play a critical role in the management of 

neonatal candidemia due to Candida krusei, especially 

when fluconazole resistance is present. Their use should 

be guided by species identification, antifungal 

susceptibility testing, and careful assessment of infection 

site. They provide a useful therapeutic option, but in 

order to maximize their use in this susceptible 

population, more study and monitoring are required. 
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