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Abstract
Background: The objective of this retrospective study was to evaluate healthcare-related
Candida infections and factors related mortality.
Materials and Methods: Patients who were followed-up in the Medical intensive care unit
(ICU) between 2015 and 2018 were retrospectively evaluated. Data were obtained by active
surveillance method based on patient and laboratory. Statistical analysis of the data was
performed using the SPSS 22 package program. The number, percentage, mean ± standard
deviation and chi-square (χ²) test were used to analyze the distribution of the data obtained. p
<0.05 was considered statistically significant.
Results: Fifty-nine (5.8%) of the 1018 patients who were followed up and treated in ICU
developed Candida infection. The mean age was 73.9 ± 11.5. 39 patients (66.1%) with urinary
catheter-related urinary tract infection, 12 (20.3%) patients with Laboratory Proven Blood
Circulation Infection, 6 (10.2%) patients Abscess / soft tissue infection and 2 (3.4%) patients
were diagnosed as Central Venous Catheter-Associated Blood Stream Infection. 36 (61%) of
Candida species isolated from cultures were C. albicans, 8 (13.6%) were C. parapsilosis, 6
(10.2%) were C. glabrata, 6 (10.2%) were C. tropicalis, 1 (1.7%) in C.crusei and 2 (3.3%)
were not identified species. 31 (52.5%) of the patients died. Total parenteral nutrition (p: 0.026)
and mechanical ventilation (p: 0.004) were statistically significant. There was no statistically
significant difference between candida species and mortality (p = 0.086).
Conclusions: Candida infections in ICUs are important causes of mortality. A good
description of mortality related factors in Candida infections may lead to a decrease in
mortality.
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Introduction
Approximately 5-10% of hospitalized patients are followed and treated in the Intensive
Care Unit (ICU). however, when all healthcare-related (SBI) infections are evaluated, it is
seen that approximately 25% develop in ICUs. Length of hospital stay, severe diseases,
presence of additional diseases (diabetes, chronic obstructive pulmonary disease,
congestive heart failure), mechanical ventilation, invasive procedures such as urinary
system catheter, central-peripheral venous catheter, insufficiency of ICU, surgical
procedures, ICU The risk of infection increases due to poor cleaning, asepsis-antisepsis and
insufficient compliance with hand hygiene rules (1, 2).
Many pathogens cause healthcare-related infections; Candida species follow bacteria such
as Staphylococcus aureus, Acinetobacter spp., Pseudomonas aeruginosa. It is known that
health-related candida infections are more common in patients hospitalized in the intensive
care unit, increase morbidity and mortality, and increase the cost of treatment (1-17).
However, there are few studies investigating factors related to mortality in healthcare
related Candida infections. The objective of this retrospective study was to evaluate
healthcare-related Candida infections that develop in the medical intensive care unit of a
training hospital, Candida species distribution, mortality rate and mortality related factors.
Materials and Methods
This study was conducted retrospectively in 570-bed in a training hospital. Patients who
were followed-up in the Internal Medicine ICU between January 01, 2015, and December
31, 2018, and diagnosed with Candida infection related to health care were included in the
study. Data were obtained by active surveillance method based on patient and laboratory.
Healthcare-related infection was diagnosed according to CDC diagnostic criteria (18).
Diagnostic Methods
Urine and blood samples were sent to Sabouraud Dectrosis Agar (SDA, Oxoid, UK) with
antibiotics and without antibiotics, and incubated for 24 hours in both 25°C and 37°C
ovens. The identification of breeding fungus Candida species was carried out by Germ tube,
Chromagar conventional and Phoenix (Becton-Dickinson, USA) commercial method.
Statistical Analysis
Statistical analysis of the data was performed using the Statistical Package for Social
Science (SPSS) 22 package program. The number, percentage, mean ± standard deviation
and chi-square (χ²) test were used to analyze the distribution of the data obtained. p <0.05
was considered statistically significant.
Results
Fifty-nine (5.8%) of the 1018 patients who were followed up and treated in the intensive
care unit developed SBI Candida infection. Twenty-seven (45.8%) of the patients with
Candida growth were male. The mean age was 73.9 ± 11.5 (min-max: 38-93). The mean
length of hospitalization in ICU was 23.5 ± 12.4 (min-max: 2-85) and the average
hospitalization day in which infection developed was 14.4 ± 10.0 (min-max: 3-51). The
mortality rate was 52.5% (n = 31) in patients with infection.
Clinic of patients, results of culture samples taken from patients and according to CDC
diagnostic criteria, 39 patients (66.1%) with urinary catheter-related urinary tract infection,
12 (20.3%) patients with Laboratory Proven Blood Stream Infection (LP-BSI), 6 (10.2%)
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patients Abscess / soft tissue infection and 2 (3.4%) patients were diagnosed as Central
Venous Catheter-Associated Blood Stream Infection (CCV-BSII).
36 (61%) of Candida species isolated from cultures were C. albicans, 8 (13.6%) were C.
parapsilosis, 6 (10.2%) were C. glabrata, 6 (10.2%) were C. tropicalis, 1 (1.7%) in C.
crusei and 2 (3.3%) were not identified species (Table 1).
31 (52.5%) of the patients died. Mortality-related risk factors were shown in Table 2, and
total parenteral nutrition (p: 0.026) and mechanical ventilation (p: 0.004) were statistically
significant. When the mortality according to Candida species was examined, it was found
that 18 of 36 patients with C. albicans growth died and 13 of 23 patients with non-albicans
growth died. However, there was no statistically significant difference between Candida
species and mortality (p = 0.086).

Table 1. Distribution of healthcare related Candida infections.
Location of the
Infection
Catheter-related
urinary tract
infection
Laboratory-proven
bloodstream
infection
Central venous
catheter related
blood stream
infection
Abscess

C.
albicans
25
(%64.1)

C.
glabrata
3 (%7.7)

C.
crusei
1
(%2.6)

C.
parapsilosis
4 (%10.3)

C.
tropicalis
4 (%10.3)

Species not
determined
2 (%5.1)

Total

6 (%50)

2 (%16.7)

0 (%0)

4 (%33.3)

0 (%0)

0 (%0)

12

1 (%50)

0 (%0)

0 (%0)

0 (%0)

1 (%50)

0 (%0)

2

4 (%)

1 (%16.7)

0 (%0)

0 (%0)

1 (%16.7)

0 (%0)

6

Table 2. Demographics of patients and factors related mortality.
Variable

Total (n:59)

Survived (n:28)

Death(n:31)

P

Age
Male
Concomitant diseases
Diabetes mellitus
COPD
Cerebrovascular disease
Chronic renal failure
malignancy
Acute renal failure
Extrinsic factors
Urinary system catheter
Total parenteral nutrition

73.9±11.5
27

73.7±12.9
10 (%37)

74.1±10.4
17 (%63)

0.899
0.141

19
18
22
15
16
12

8 (%42.1)
8 (%44.4)
10 (%45.5)
7 (%46.7)
5(%31.3)
3 (%25)

11 (%57.9)
10 (%55.6)
12 (%54.5)
8 (%53.3)
11 (%68.8)
9 (%75)

0.570
0.759
0.812
0.943
0.128
0.081

57
40

28 (%49.1)
15 (%37.5)

29 (%50.9)
25 (%62.5)

0.171
0.026

Central venous catheter

50

22 (%44)

28 (%56)

0.210
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Blood transfusion

56

26 (%46.4)

30 (%53.6)

0.494

Mechanical ventilation

24

6 (%25)

18 (%75)

0.004

Surgery

7

5 (%71.4)

2 (%28.6)

0.176

Nutrition with Peg

25

10 (%40)

15 (%60)

0.325

Hemodialysis

14

4 (%28.6)

10 (%71.4)

0.105

Colostomy

7

3 (%42.9)

4 (%57.1)

0.795

Discussion
Fungal infections with high mortality and morbidity are gaining importance as they are
increasingly detected in intensive care units (1). In our study, the mortality rate was 52.5%
in patients who developed hospital-acquired candida infection in the internal medicine
intensive care unit. In similar studies conducted in our country, it was found that the
mortality of Candida isolated patients ranged between 14.6-83.3% (9, 12, 13, 19). In studies
conducted abroad, it was found that mortality varies between 28.3-30.1% (10, 11, 17).
Many risk factors for candida infections have been described in the literature. Long-term
hospitalization in the ICU, renal failure, diabetes, high APACHE score, antibiotic use,
central venous catheter, total parenteral nutrition, surgical procedures, hematologic
malignity, neutropenia, solid tumor, bone marrow transplantation, and candida colonization
are some of these risk factors (3 -17). However, few studies are evaluating mortality-related
factors in patients with Candida infection associated with health care. Mechanical
ventilation and total parenteral nutrition is a defined risk factor for candida infections and
it was found significant in terms of mortality in our study. Since our study is a retrospective,
it was thought that there may be a relationship between general status of patients and these
factors, although APACHE, etc. scoring which evaluates the general status of the patients
is not performed. Canela and collegues (4) reported previous antibiotic therapy, followed
by urinary catheterisation, central venous access, surgical procedures, parenteral nutrition
and neutropenia as the risk factors associated with mortality. Accordingly, a study observed
associations of 86.8% with antibiotic therapy, 86.3% with catheterisation and 34.3% with
parenteral nutrition (6). Another study reported associations of 34.3% with surgical
procedures, 69.1% with parenteral nutrition, 84.4% with intravascular devices and 91%
with antibiotic therapy (7).
In our study, 36 (61%) of the isolated Candida spp. from the patients followed in the
intensive care unit were C. albicans, 8 (13.6%) were C. parapsilosis, 6 (10.2%) were C.
glabrata, 6 (10.2%) C. tropicalis, 1 (1.7%) C. crusei, while 2 (3.3%) species were not
identified. . When the studies conducted in our country were examined, Kiraz and collegues
(9) retrospectively evaluated the distribution of clinical Candida spp. isolated over a 5-year
period in their hospital. Overall 3,756 Candida spp. were recovered from 10,857
specimens. C. albicans was isolated frequently from non-sterile body specimens while nonC. albicans Candida spp. were commonly recovered from sterile body specimens. Isolation
rates of C. albicans were 83%, 61.2% and 49% in non-sterile body specimens, sterile body
specimens and blood-sterile body fluids, respectively. Ece and collegues (5) evaluated the
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distribution of 337 Candida isolates at in a training hospital between 2010 and 2013. They
consisted of urine, blood culture, respiratory specimen and wound. The most isolated yeast
strains were C. albicans (38.6%), C. tropicalis (13.9%), C. parapsilosis (28.4%), C.
glabrata (7.4%), C. krusei (3.8%). When the international literature is examined; Sasso and
collegues (6) evaluated the data retrospectively in a cohort study of 186 intensive care unit
patients from 2007 to 2016 in a university hospital. They reported invasive Candida
infections (n:244); 43% were intraabdominal and 22% bloodstream infections. C. albicans
was the most frequent Candida species. This followed by C. glabrata (14.1%), C. tropicalis
(10%) C. parapsilosis (8%) and C. crusei (5.3%). Lindberg and colleagues (14) evaluated
Candida species from blood cultures collected from patients with septisemia between 2013
and 2016. Candida species were 0.1% of all the blood cultures collected from patients.
Overall, 233 isolates were collected from 143 patients (84 males and 59 females). The
fungal species distribution was as follows. C. albicans, 93 (65%); C. glabrata, 27 (19%);
C. parapsilosis, 15 (10%); C. dubliniensis, 6 (4%); C. tropicalis, 4 (3%); C. krusei, 3 (2%);
and others (C. kefyr, C. lusitaniae, C. sake and C. pelliculosa), 4 (3%).
Conclusion
The distribution of Candida species isolated from cultures in hospitals seems to vary
according to regions and hospitals, and each hospital should follow its surveillance data. In
conclusion, Candida infections associated with health care in intensive care units are
important causes of morbidity and mortality (20, 21). A good description of mortality
related factors in Candida infections may lead to a decrease in mortality in this patient
group.
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