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Abstract 

Candida spp. is one among the major causes of nosocomial infection, with candidemia gaining 
increasing prevalence worldwide in parallel with mortality rates ranging from 10-49%. Epidemiology 
and predisposing factors of candidemia have changed since the number of patients receiving transplants 
and immunosuppressive therapy, the use of broadspectrum antimicrobials, and the number of 
AIDS patients have increased. Candidemia is more common among patients with subcutaneous and 
cutaneous candida infections, through percutaneous inoculation. Major predisposing factors for 
invasive candidiasis includes neutropenia, haematological malignancies, bone marrow transplantation, 
total parenteral nutrition, chemotherapy, invasive procedures, and immune-suppressive agents. This 
study analyses the risk factors of immunocompromised patients with candidemia and antibiogram of 
Candida spp. isolated from ICU patients. To evaluate the prevalence, distribution and antibiogram of 
Candida spp., associated risk factors, and outcome in candidemia patients. Blood samples received 
from patients with clinically suspected fungal infections were subjected to gram staining, culture, 
sugar assimilation & fermentation, Candida Chrome agar (CCA) & Corn meal agar for identification 
and speciation. Antifungal susceptibility tests were performed by disk-diffusion tests. Among a total 
of 337 samples received, 22 (6.5%) samples were positive for candida infections, of which Candida 
tropicalis 9 (41%) was the predominant isolate followed by C. albicans 5 (23%), Candida glabrata 4 
(18%), Candida parapsilosis 2 (9%), and Candida krusei 2 (9%). Male patients had a higher prevalence 
of candidemia 15 (68.2%). Among the age group of 51-70 years, uncontrolled DM(Diabetes mellitus) 
and CKD(chronic kidney disease) were found to be the predominant co-morbidities with candidemia. 
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InTroDUCTIon
 Invasive fungal infections are associated 
with significant health problems, especially 
nosocomial infections. Among which one-fourth 
of blood-stream infections (BSI) are caused by 
Candida species. Candida non-albicans have 
immensely replaced Candida albicans in majority 
of candida infections, although the distribution of 
species varies with the geographical region and 
patient population.1-3

 Candida tropicalis has been found to 
be the major fungal isolate from blood stream 
infection/candidemia in India and Taiwan, whereas 
Candida parapsilosis and Candida glabrata have 
been found to be prominent in China and the 
US respectively.2,4 Candida has been reported 
as the fourth to sixth common species isolated 
from nosocomial infections in the USA and 
Switzerland.2,5,6 Candida spp. comprise 96% of all 
opportunistic infections and is also one among 
the top reasons for sepsis, accounting for 9% of 
the total pathogenic microbes.7,8

 Invasive candidiasis has been increasingly 
associated with prolonged hospital stays usage 
of in-dwelling devices, critically ill patients with 
underlying diseases, and immunocompromised 
patients. Mortality rates among these patients are 
high due to candidemia (30-81% cases) and delayed 
specific antifungal therapy.1,5 Approximately 3355% 
of all candidemia reports arise from intensive care 
units (ICUs).5 The portal of entry in majority of 
cases is the gut, where they thrive and can break 
the intestinal layers to enter bloodstream, other 
portals include skin, in patients with indwelling 
catheters (central venous catheters; CVCs).7,9 
 One of the major underlying co-
morbidities of patients with candidemia is 
malignancy and diabetes mellitus, Malignancy 
patients with candidemia have a mortality rate 
of 30-50% due to the increasing resistance in 
isolates2,4. Azole drug resistance in India among 
Candida species has been increasingly been 
observed, with Fluconazole resistance ranging from 
4.9 % to 37.5%, itraconazole resistance ranging 
from 2.9 to 24% and voriconazole resistance  
56%.10 Some of the independent risk factors of 
cardinal importance, associated with candidemia 
include cancer chemotherapy, neutropenia, total 
parental nutrition administration, use of broad-
spectrum antimicrobials, indwelling vascular 

catheters, and mucosal colonisation by Candida 
spp.4,9,10

 Understanding the recent trends in blood 
stream infections, the specific etiological agents, 
antibiogram, epidemiology and risk factors is 
very crucial to select the appropriate treatment 
modalities and reduce the number of mortality 
rates in affected patients. This study aims to find 
the prevalence, distribution and risk factors related 
to isolation of Candida species from blood samples 
of in-patients from a tertiary care centre. 
Aim
 To determine the prevalence of 
candidemia and its associated risk factors and 
outcome in candidemic patients, as well as to 
speciate and study the resistance pattern of the 
isolated Candida spp. 

MAteRiAls AND MethODs
 Observational and descriptive study was 
conducted in the Department of Microbiology, 
SRM Medical College Hospital and Research Centre 
(SRM MCH & RC), Potheri, for a period of 1year 
from January 2019- January 2020. ICU (Intensive 
Care Unit). 
 Patients of all age groups and gender, 
suspected of invasive fungal infections, attending 
SRM MCH & RC were included in the study. 
Superficial fungal infections, patients on antifungal 
therapy, and patients diagnosed with bacterial 
infections were excluded. Blood samples were 
collected under aseptic precautions as per 
standard protocol. (CDC guidelines) 
 Blood cultures were loaded into 
automated system BACT/ALERT 3D as per 
manufacturer’s protocol.
 All positive samples were processed by 
gram stain, followed by culture with Sabouraud 
dextrose agar(SDA; with Chloramphenicol & 
Cycloheximide) and incubated at 25°C and 37°C. 
Identification and speciation of isolates were 
performed by analysis of growth on corn meal 
agar (for chlamydospore production) and Candida 
chrome agar; CCA (for species differentiation), 
along with germ tube test, and sugar assimilation 
and sugar fermentation tests (glucose, maltose, 
sucrose, lactose, cellulose, galactose, trehalose, 
xylose, dulcitol). Antifungal susceptibility testing 
was performed on Mueller-Hinton agar (MHA) 
using Amphotericin-B, Fluconazole, Voriconazole, 
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and Itraconazole discs, according to CLSI guidelines 
(M44-A) by Kirby-Bauer disc diffusion method and 
incubated at 35°C for 24-48 hours. 
 
rESUlT
 A sum total of 337 blood samples were 
received from ICU patients, among which 22 (6.5%) 
were positive and 93.5% negative for isolation of 
Candida spp. Out of the 22 samples (total positive), 
15 (68.2%) were men and 7 (31.8%) were women. 
Immunocompromised patients comprised 100% of 
the total positive cases (Fig. 1). Candidemia was 
found more commonly in the age group of 51-60 
years (Table 1). Patients with diabetes mellitus 
(DM) and chronic kidney disease on dialysis, 
were more susceptible to candidemia among the 
immunocompromised patients (Table. 2). Risk 
factors among immunocompromised patients 
admitted in the ICU whose blood cultures were 

Table 1. Age distribution in study population 

Age  Number of 
Group Patients (%) 

<10 0 
11-20 1 (4.0%) 
21-30 1 (4.0%) 
31-40 2 (9.0%) 
41-50 3 (13.0%) 
51-60 8 (36.0%) 
61-70 5 (21.0%) 
71-80 2 (9.0%) 
81-90 1 (4.0%) 
Total 22 

Table 2. Distribution of age and gender among 
immunocompromised patients (n=22) 

Age  Immuno-  Gender  
Group compromising
 Conditions Males  Females  Total 

31-40  Leukaemia  3  1  4 
51-60  Diabetes mellitus  6  3  9 
61-70  Chronic kidney disease  4  3  7 
 (on Dialysis)
61-70  AIDS  2  0  2 
Total    15  7  22 

received in microbiology laboratory are tabulated 
Table 3, in which Diabetes mellitus (DM) was found 
to be predominant (24.9%), closely followed by 
Chronic kidney disease(CKD; 20%). 
 In the study period, 22 isolates of 
Candida species were identified from patients 
(Fig. 2), out of which Candida tropicalis was the 
most predominant isolate, 9 (41%), followed by 
C. albicans, 5 (23%), Candida glabrata, 4 (18%), 
Candida parapsilosis, 2 (9%), and Candida krusei, 
2 (9%). 
 Antifungal susceptibility test performed 
by disk diffusion method revealed resistance to 
Amphotericin B in Candida tropicalis (22.2%), 
Candida albicans (20%) and Candida glabrata 
(25%). Intermediate sensitivity to Amphotericin 
B was found in Candida tropicalis (11.1%) and 
Candida glabrata (25%) (Table 4). Susceptible-
dose dependent to intrinsic resistant phenotypes 
were observed to Fluconazole in Candida glabrata 

Fig. 1. Distribution of positive cases in the study population.
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Table 3. Incidence of risk factors in immunocompromised 
patients admitted in ICU 

No.  Risk Factors In Immuno- Number (%) 
 compromised Patients

1.  Diabetes mellitus  83.57 (24.9) 
2.  Chronic Kidney disease(CKD)  67.4 (20) 
3.  Malignancy (Lymphoma/  60.7 (18) 
 tumor/ leukaemia) 
4.  Congestive heart failure  33 (9.9) 
5.  Myocardial infarction  32 (9.4) 
6.  Vascular disease  25.2 (7.4) 
7.  Chronic liver disease  12.7 (3.9) 
8.  Chronic respiratory illness  10.7 (3.2) 
9.  Connective tissue disease  5 (1.4) 
10.  AIDS  3.7 (1) 
11.  Chronic neurological disorder  3 (0.8) 
  Total  337 (100%) 

Fig. 2. Distribution of Candida species among (immunocompromised) patients (n=22).

(100%), and Candida krusei (100%). All isolates 
were found to be sensitive to Itraconazole and 
Voriconazole. 
 
DISCUSSIon
 Candidemia is known to cause increased 
rates of morbidity and mortality worldwide, 
particularly in immunocompromised patients. 
Predominant species causing candidemia has 
changed from Candida albicans to Candida non-
albicans species in recent years. Candida tropicalis 
and Candida parapsilosis are the commonly 
found isolates in candidemia in Southern India.8 

Malignancy and diabetes mellitus have been 
reported as the major comorbidities of patients 
with candidemia. The major risk factors that can 
increase the susceptibility to candidemia includes, 
increased use of corticosteroids and antibiotics, 
prolonged hospital stays, neutropenia, cancer 
chemotherapy, AIDS, intravascular catheterization, 
and other immunosuppressing conditions. 
Candida infections are becoming more prevalent 
in intensive care units and critical care units other 
than immunocompromised patients. 
 Candidemia was found to be 6.5% in this 
study, among 337 cases, included in the study. 
Gadham NR et al.1 and Thomas M et al.8 reported 
a prevalence of 14.8% among 225 samples and 
7.3% among 1440 samples respectively, while Tak 
V et al.5 reported a prevalence of 74% in a period 
of 4 years. 
 A higher prevalence of candidemia in 
men (68.2%) was observed compared to women 
(31.8%) in our study population, (M:F ratio = 1.8). 
Similar results were observed in a comparative 
study performed by Dimopoulus G et al.9, with 
higher prevalence of candidemia in men in 
both immunocompromised (M:F = 1.2) and 
non-immunocompromised patients (M:F =1.5) 
compared to women. Alkharashi N et al.6 had 
reported in their 10-year study on candidemia 
that 53.4% men were affected compared to 46.6% 
women (M: F=1.14), within the mean age group 
49.7±28.1. The most predominantly affected age 
groups were 5160 years (36.3%), closely followed 
by 61- 70 years (22.7%) in our study. 
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 Among immunocompromised patients in 
our study, 51-60 years age group had the highest 
number of candidemia patients, with diabetes 
mellites as a co-morbidity, followed by patients 
with chronic kidney disease undergoing dialysis, 
Leukaemia, and HIV. A univariate regression 
analysis study by Michalopuolos et al. confirmed 
that DM is factor significantly associated with 30-
day mortality in candidemia, and is a risk factor in 
more than 50% cases.11 
 In a study on candidemia in haemodialysis 
patients by Pyrgos V et al.12, 22% among the 
total candidemia patients were found to be adult 
haemodialysis patients, among which antibiotic 
use and implantable vascular catheter were 
recorded contribute as major risk factors. DM 
followed by HIV were the most predominant risk 
factors among immunocompromised patients with 
candidemia in a study by Dutta BS et al.13

 Gastrointestinal carcinoma (46.2%) was 
reported as the most common malignancy in 
candidemia patients along with other underlying 
co-morbidities such as DM (30.9%) in studies 
by Wu PF et al.2 and A. Chakrabarti et al.10, 
while in our study leukaemia (14.7%) was 
reported as the most common malignancy among 
immunocompromised patients. Chakrabarti 
A et al.14 along with other studies4,15 reported 
pneumonia (32.9%), acute renal failure (61.2%), 
and long-term use of antibiotics (64.1%) as the 
common underlying co-morbidities among ICU 
patients with candidemia. 
 Candida species isolated from blood on 
repeat samples were considered as a pathogen 
in this study. Candida tropicalis was found to be 
the dominant isolate (41%), followed by Candida 
albicans (23%) among the total study population 
(n=22). Similar trends of Candida non-albicans 
have been isolated and observed in various 
studies,1,5,7,8,16-19 while other studies show a 
predominance of Candida glabrata and Candida 
albicans.20-23 Phospholipase activity and biofilm 
formation have been found to be important 
virulence factors in C. tropicalis contributing to 
pathogenicity in candidemia patients.19,24

 Regarding antifungal susceptibility 
testing, most of the isolates were found to be 
sensitive to all the four drugs tested including 
Amphotericin B (72.7%), Fluconazole (81.8%), 

Itraconazole (100%) and Voriconazole (100%) 
similar to other studies.20,16,22,25 Candida glabrata 
was however found to be fully resistant (100%) 
because of intrinsic resistance to Fluconazole 
alone.16,20 Few isolates showed resistance 
(18.1%) and intermediate sensitivity (3.6%) to 
Amphotericin B. Yesudhason. B et al.26 reveals the 
resistance pattern of C. tropicalis to Itraconazole 
(26.2%), Ketoconazole (24.6%) and Fluconazole 
(37.7%). 
 The changing trends of epidemiology 
and etiological agents causing invasive fungal 
infections among the increasing number of 
immunocompromised group of patients are 
posing a significant challenge in management and 
treatment of the disease.27 Increasing resistance 
among isolates despite the current antifungal 
agents have led to investigations to find more 
rapid detection techniques and treatment 
modalities. Prompt and appropriate identification 
of fungal species and following stringent antifungal 
stewardship may aid in management of the 
diseases and reduce mortality rates.27-30 
 
ConClUSIon
 The present study was performed on 
blood samples with majority of patients being 
males belonging to the age group of 51-70 
years. Among immunocompromised patients, 
uncontrolled diabetes mellitus and chronic 
kidney disease were found to increase the 
incidence of candida infections. Through this 
study we have observed that early detection of 
etiological agents by microscopy and culture and 
prompt initiation of antifungal therapy can aid 
in reduction of morbidity and mortality among 
immunocompromised patients.
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