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ABSTRACT.

Objectives:
This study aims to investigate the epidemiology of Candidemia in patients admitted to Intensive Care Units (ICUs),
focusing on the distribution of species, antifungal susceptibility patterns, and demographic factors.

Methods:

The study was carried out for 1 year at the Department of Microbiology, Rajendra Institute of Medical Sciences in
Jharkhand, India, and collected 817 blood samples from ICU-admitted patients with signs of sepsis. Using various tests,
including germ tube tests and MALDI-TOF mass spectrometry, the study identified Candida species and conducted
antifungal susceptibility tests with the VITEK-2 system. The results, categorized as vulnerable, intermediate, or
resistant, provided insights into the incidence rates and sensitivity of Candidemia in the studied population.

Results:

The study revealed a Candidemia incidence of 9.57 % among 292 positive blood cultures from ICU-admitted patients.
Non-candida albicans predominated at 71.42 %, with Candida tropicalis species encompassing over 28.57 % of the
cases. Antifungal susceptibility testing showed all species were vulnerable to the antifungals employed in this study,
with C. krusei displaying innate resistance to fluconazole.

Conclusion:

This study highlights the changing epidemiology of Candidemia, with a notable rise in non-candida albicans species,
especially in pediatric patients, particularly infants. Despite these shifts, the identified Candida isolates demonstrated
overall susceptibility to tested antifungals, emphasizing the significance of precise species-level confirmation and
antifungal vulnerability testing for tailored therapeutic approaches in the ICU setting.

Recommendation:

This study recommends continuous monitoring of local Candida species distribution, presumptive identification, and
confirmation for early empirical therapy. Moreover, coupled with regular antifungal susceptibility testing to enhance
treatment outcomes in vulnerable patient populations.
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INTRODUCTION.

In critical care, Candidemia, a leading invasive fungal
disease, poses a significant challenge in Indian ICUs with
a prevalence of around 6.51 cases for every 1,000
hospitalizations, resulting in a national burden of 90,000
cases and an associated mortality rate of 35-75% [1, 2].
With over 14.3 million annual ICU admissions in India,

Candidemia affects more than 0.1 million patients,
placing a substantial burden on healthcare resources [1].

Candidemia in ICU patients is intricately linked to various
medical and surgical risk factors, including exposure to
medications with high risk, neutrophil deficiency, central
venous lines, severe and long-term illnesses, advanced
age, renal dialysis, ventilatory support, and prior surgical
history [2]. Interestingly, admission to the ICU itself is a
predisposing factor for invasive Candida infections,


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26
mailto:manoj_drmicro@rediffmail.com

Page | 2

according to the Centres for Disease Control, emphasizing
Candidemia's gravity in the context of nosocomial
infections [3]. In recent decades, there has been a
discernible surge in nosocomial candidiasis, extending
beyond tertiary care centers to impact community
hospitals globally [4].

Recently, the epidemiology of Candidemia has been
moving away from the prevalence of Candida albicans
towards the dominance of non-albicans Candida species
[5]. Prominent Non-candida albicans  species
encompass C.glabrata, C. tropicalis, C. krusei, and C.
parapsilosis, while newer species such as Candida
lusitaniae and C. guilliermondi have begun to gain
recognition [5, 6]. Matrix-assisted laser desorption
ionization—time of flight mass spectrometry (MALDI-
TOF MS) has become a valuable technique to overcome
the limitations associated with traditional methods for
identifying various Candida species, providing a
considerably shorter turnaround time [7]. The Vitek 2
system integrates reagent cards that undergo automatic
incubation and interpretation [8].

The increasing population of candidemia patients,
particularly the rising incidence rates of individuals
affected with non-albicans Candida species and the
emergence of acquired antifungal resistance, necessitates
judicious antifungal prophylaxis and empirical therapy.
This  study aims to characterize locally
prevalent Candida strains and assess their antifungal
susceptibility, providing essential insights for effective
antifungal interventions in at-risk patients.

MATERIALS AND METHODS.
Study design.

The study, conducted at the Microbiology department of
Rajendra Institute of Medical Sciences in Jharkhand, India
for 1 year, employed a prospective design. It included the
collection and analysis of 817 blood samples from ICU-
admitted patients with sepsis symptoms, using
conventional methods, matrix-assisted laser desorption
ionization time-of-flight mass spectrometry (MALDI-
TOF), and the VITEK-2 system for antifungal
vulnerability testing.

Inclusion criteria.

The study included patients hospitalized in various ICUs
of Rajendra Institute of Medical Sciences exhibiting
symptoms of sepsis following the systemic inflammatory
response syndrome (SIRS) criteria.

Exclusion criteria.
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Patients with a history of receiving antifungal medications
within the 30 days preceding the study were excluded
from this study.

Study size.

The study cohort included 817 ICU-admitted patients with
signs of sepsis whose blood samples were screened for
antifungal susceptibility according to the set protocol.

Data collection and analysis.

The investigation involved the collection of 817 blood
samples sourced from patients admitted to the different
ICUs at Rajendra Institute of Medical Sciences. The
selected patients showed symptoms indicative of sepsis
based on the SIRS criteria. The processing of all blood
cultures included a meticulous procedure, with the
subsequent differentiation of Candida colonies into
both Candida albicans and non-Candida albicans (NCA).
This involved germ tube tests, polenta agar inoculation,
and carbohydrate assimilation tests using a twelve-sugar
set for both structural and chemical identification, with
sugar discs (Cellobiose, Dulcitol, Glucose, Inositol,
Galactose, Maltose, Lactose, Raffinose, Melibiose,
Trehalose, Xylose, and Sucrose) applied.

Post conventional identification methods, the Candida
colonies underwent validation of their species through
mass spectrometry. The VITEK-2 automated compact
system was employed for investigating the susceptibility
of these colonies to various antifungals like VVoriconazole,
Fluconazole, Amphotericin B, Caspofungin, Micafungin,
and Flucytosine. The ensuing results, presented as lowest
effective  concentrations or minimum inhibitory
concentrations (MIC), were classified into vulnerable,
intermediate, or resistant categories according to the
guidelines.

Statistical analysis.

Statistical analysis involved assessing the variations in
antifungal vulnerability between NCA species and C.
albicans using Fisher's exact test. All statistical
computations employed SPSS for calculation, with
significance set at P < 0.05.

RESULTS/OUTCOMES.

Participants.

Among the 817 blood samples collected from ICU-
admitted patients, 292 tested positive, with 28 samples
(9.57 %) indicating the presence of Candida species
through polenta agar inoculation via the Dalmau plate
method and carbohydrate assimilation tests. From the
tested sample, the majorly isolated species were Candida
albicans, C. krusei, C. glabrata, C. guilliermondii, C.
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tropicalis, and C. parapsilosis (Table 1). For resolving
discrepancies observed in physical characteristics
assessments, Vitek-2 compact system and MALDI-TOF
mass studies were employed, revealing that 2 out of 5
cases initially confirmed as C. parapsilosis by phenotypic
methods were, in fact, C. guilliermondii.
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The predominant organisms identified were C.
tropicalis and C. albicans accounting for 28.57 % of all
isolated species. A male dominance of 64 % was observed
among cases, with infants (42 %) being the most
commonly affected age group. C. tropicalis emerged as
the most prevalent NCA species, and C. krusei was
exclusively isolated from younger patients (Table 1).

Table 1: Pervasiveness of Candida species in the patient cohort.

Isolated species Sex distribution Age distribution
Species ;
Conventional | Automated Men Women | Adults | Neonates | Infants
method method

Candida 0 0 5(625 | 3(375 3(375 1(18.75 | 3(43.75

albicans 8 (28.57 %) | 8(28.57 %) %) %) %) %) %)
Candida 0 0 5(56.25 | 3 (43.75 0 4(56.25 | 3(43.75

tropicalis 8 (28.57 %) | 8(28.57 %) %) %) 0 (0 %) %) %)

Candida o o 3(70 2(30 0 o 0
glabrata 5(17.85 %) 5(17.85 %) %) %) 2 (30 %) 1 (20%) 3 (50 %)

Candida o o 2 (60 1(40 0 o 0
parapsilosis 5 (16.07 %) 2 (8.92 %) %) %) 1 (20 %) 2 (40%) 2 (40 %)

. . 2 (60 1(40

Candida krusei 3 (8.92 %) 3 (8.92 %) %) %) 0 (0 %) 2 (60%) | 2 (40 %)

Candida o o 2 (100 0 0 0 0
quilliermondi 0 (0 %) 2 (7.14 %) %) 0(0%) | 1(25%) | 1(50%) | 1 (25 %)

MALDI TOF-MS took 40 minutes to 3 hours for species
identification, with a confidence value of 99.9. The
timeframe for getting the results of the susceptibility test
of antifungals ranged from 11.98 to 18.74 hours, with
probabilities between 97 % and 99 % for diverse isolates.
MIC values for various antifungals such as Amphotericin
B (< 0.25), Voriconazole (< 0.12), Fluconazole (< 0.5),
Flucytosine (< 1), Micafungin (< 0.006), and Caspofungin
(< 0.12), were also found to align with CLSI reference
standards. It revealed that the six isolated species
exhibited vulnerability to all 6 tested antifungal agents,
except C. krusei, which displayed innate resistance to
Fluconazole.

DISCUSSION.

Candidemia, a severe bloodstream infection primarily
affecting hospitalized individuals, demands precise
species-level validation and subsequent antifungal
vulnerability testing for prompt and suitable antifungal
treatment to mitigate disease and fatality. The present
study revealed a 9.57 % prevalence of Candidemia in
ICU-admitted patients, with a notable prevalence of non-
Candida albicans (71.42 %), particularly in patients
belonging to the juvenile group (80.35 %). Among the
young patients, neonates were frequently affected (42.85
%). Importantly, all isolated species in the current study
exhibited susceptibility to the employed antifungals.

The observed incidence rate exceeds that reported in
studies conducted in Kolkata and northern India [9, 10].
Moreover, different studies across India have shown

variations in the incidence of Candidemia. For instance,
Xess et al reported a 6 % incidence from a health center
in North India, while Verma et al noted an incidence of
1.61 % [11, 12]. Kumar et al reported a 5.7 % incidence
in children with malignancies of the blood in southern
India [13]. Sahni et al also carried out a study on
candidemia in New Delhi and reported an incidence of 6.9
% [14].

The prevalence rate of C. albicans in this study is 28.57 %
among all species, a figure notably lower than reported in
other studies [15-17]. Among NCAs, C. tropicalis stands
out as the major causative species of Candidemia,
consistent with findings in various studies [1, 9, 11, 15,
18-20]. Another significant causative organism identified
in this study was C. parapsilosis, an opportunistic
pathogen associated with candidemia, consistent with
findings from various other studies [11, 21-23].

The findings of this study also unveiled C. glabrata as a
noteworthy pathogen, aligning with reports from other
studies conducted in India [24-26]. The isolation of C.
krusei, constituting 8.92 % of all species, mirrors findings
in work done by Kaur et al as well as Gandham et al [10,
27]. In yet another investigation, the major causative
species predominantly found in males was identified as C.
guilliermondii, with an incidence of 7.14 % [25]. Age and
sex were considered variables in this study, revealing a
higher frequency of Candidemia in the pediatric age
group, consistent with findings in studies conducted in
north India [9-11, 13]. However, studies in other regions
of India concluded that the majority affected were adults
[5, 12].
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The isolates were identified through conventional
phenotypic and chemical tests. But, for infrequently
observed species that are challenging to identify
accurately, MALDI-TOF mass studies were used as an
alternative  technique  for the  characterization
of Candida species [28, 29]. In this study, 2 isolates
initially validated as C. parapsilosis were identified as C.
guilliermondii using MALDI-TOF MS. Given the
increasing variety of antifungal drugs, precise choice of
antifungal treatment is essential. The conventional broth
microdilution method is costly, demanding, and
challenging for microbiology laboratories. Therefore, the
VITEK-2 system proves to be a dependable approach for
conducting antifungal vulnerability tests on yeast species.

CONCLUSION.

The current study focussing on the assessment of
speciation and antifungal susceptibility testing in the ICU
of a health center in eastern India for candidemia reveals
that candidemia emerges as a noteworthy contributor to
bloodstream infections in the facility, with non-candida
albicans prevailing as the primary pathogen.
Predominantly observed among pediatric patients, all
identified isolates exhibited susceptibility to antifungal
treatments. The commonly occurring isolates in this study
were C. albicans, and C. tropicalis, in equal proportions,
besides C. glabrata which was identified in a smaller
cohort of the patients. Initial identifications were
conducted through traditional methods, with subsequent
confirmation using automated systems to address any
ambiguities.

LIMITATIONS.

This study has several limitations, including its single-
center design, potentially restricting the generalizability
of findings. The reliance on conventional and automated
methods, along with the study's duration and sample size,
may impact the comprehensive understanding
of Candida infections and their sensitivity to antifungal
drugs.

RECOMMENDATIONS.

The study recommends the implementation of routine
surveillance for Candidemia in ICU settings, emphasizing
the demand for species-level validation and antifungal
vulnerability testing to guide appropriate and timely
therapeutic interventions. Additionally, future multicentre
studies with larger sample sizes can provide a more
nuanced understanding of Candida infections and
contribute to refining treatment strategies.
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ICU- Intensive Care Units

MALDI-TOF MS- Matrix-assisted laser desorption
ionization-time of flight mass spectrometry

SIRS- Systemic Inflammatory Response Syndrome
NCA- Non-Candida Albicans
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