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Abstract

Objective: This study aimed to retrospectively investigate the risk fac-
tors affecting mortality in pediatric and adult patients with candidemia
followed in the pediatric and adult intensive care units of Ankara Bilkent
City Hospital.

Material and Methods: The medical records of 101 pediatric (1
month-18 years) and 75 adult (=18 years) patients diagnosed with
candidemia between 2018 and 2023 were reviewed. Demographic
data, Candida species distribution, antifungal treatment strategies, and
mortality outcomes were evaluated.

Results: In our study, the number of pediatric patients was 101 (57.4%),
while the number of adult patients was 75 (42.6%). In both pediatric
and adult groups, non-albicans Candida species were the most fre-
quently isolated pathogens, with rates of 56.4% and 54.7%, respec-
tively. The seven-day and 30-day mortality rates were significantly
higher in adult patients compared with pediatric patients (seven-day
mortality: 37% vs. 8.9%; 30-day mortality: 14% vs. 7.6%; p< 0.001). In
univariate analysis, catheter retention, mechanical ventilation, throm-
bocytopenia, and corticosteroid use were associated with seven-day
mortality in both groups. In the adult group, the absence of antifun-
gal therapy was additionally identified as an independent risk factor.
In multivariate analysis, mechanical ventilation and thrombocytopenia
were independently associated with seven-day mortality among the
pediatric patients, while corticosteroid use was significantly associated
with 30-day mortality. Failure to remove the catheter increased the risk
of mortality by 48.6-fold in children (p< 0.001) and by 5.2-fold in adults
(p=0.015). Intubation increased mortality risk by 13.1-fold in pediatric
patients (p= 0.004) and by 3.3-fold in adults (p= 0.022). The absence

Oz

Girig: Bu calisma, Ankara Bilkent Sehir Hastanesi cocuk ve eriskin
yogun bakim Unitelerinde takip edilen pediyatrik ve yetiskin kandidemi
hastalarinda mortaliteyi etkileyen risk faktorlerini retrospektif olarak
incelemeyi amaclamaktadir.

Gereg ve Yontemler: 2018-2023 yillari arasinda kandidemi tanisi konu-
lan 101 pediyatrik (1 ay-18 yas) ve 75 yetiskin (18 yas ve lizeri) hasta-
nin tibbi kayitlar incelenmistir. Hastalarin demografik verileri, kandida
tarleri, uygulanan antifungal tedavi yaklasimlari ve mortalite sonuclari
degerlendirilmistir.

Bulgular: Calismamizda pediyatrik hasta sayisi 101 (%57.4), eriskin has-
ta sayisi ise 75 (%42.6) idi. Hem pediyatrik hem de eriskin hastalarda en
sik izole edilen tur non-albicans Candida olup oranlar sirasiyla %56.4
ve %54.7 olarak bulundu. Yedi ve 30 gunlik mortalite oranlari eriskin
hastalarda pediyatrik hastalara gore belirgin olarak yiiksekti (yedi giin-
lik mortalite: %37'ye karsi %8.9; 30 guinlik mortalite: %14'e karsl %7.6;
p< 0.001). Tek degiskenli analizde her iki grupta da kateterin ¢ikariima-
masi, mekanik ventilasyon gereksinimi, trombositopeni ve steroid kulla-
nimi yedi ginliik mortalite ile iliskili bulundu. Eriskin hasta grubunda ek
olarak antifungal tedavi almamis olmak bagimsiz bir risk faktori olarak
belirlendi. Cok degiskenli analizde pediyatrik hastalarda mekanik ven-
tilasyon gereksinimi ve trombositopeni yedi glinlik mortaliteyle iliskili
bulunurken steroid kullanimi 30 giinliik mortaliteyle anlamli iliski gos-
terdi. Kateterin cekilmemesi ¢cocuklarda 48.6 kat (p< 0.001), eriskinlerde
5.2 kat (p=0.015); entlibasyon cocuklarda 13.1 kat (p= 0.004), eriskinler-
de 3.3 kat (p= 0.022); antifungal tedavi eksikligi eriskinlerde 43.5 kat (p<
0.001) mortalite riskini artird.
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of antifungal therapy increased the mortality risk by 43.5-fold in adults
(p< 0.001).

Conclusion: Mortality rates were significantly higher in adult patients
compared to pediatric patients. In both age groups, mechanical venti-
lation and steroid use emerged as major risk factors for increased mor-
tality. These findings suggest that early initiation of empirical antifungal
therapy, especially in high-risk patients, may help reduce mortality. Fur-
thermore, timely catheter removal and closer monitoring of the patients
requiring mechanical ventilation or steroid therapy may contribute to
improved outcomes by reducing adverse consequences of candidemia.

Keywords: Candida, intensive care unit, pediatric, adult, mortality

Introduction

Candidemia is the most prominent form of invasive
candidiasis and has become an increasingly important
healthcare problem, particularly in tertiary care hospitals
(1). It is associated with high morbidity and mortality rates,
especially among critically ill patients, immunocompromised
individuals, and those with complex medical conditions (2). In
the United States, candidemia accounts for approximately 22%
of bloodstream infections, making it one of the leading causes;
however, bacterial pathogens remain more common (3).

The global incidence of candidemia has increased
significantly in recent years, largely attributed to the
widespread use of immunosuppressive therapies and broad-
spectrum antibiotics. Although Candida albicans remains an
important pathogen, a shift from C. albicans predominance
toward non-albicans Candida (NAC) species has been
reported in many countries (4,5). This study aims to compare
the clinical characteristics of candidemia in pediatric and
adult patients admitted to intensive care units and to
evaluate risk factors affecting mortality.

Materials and Methods

This study was conducted among adult patients admitted
to Ankara Bilkent City Hospital adult intensive care units
(ICUs) and pediatric patients admitted to Pediatric ICUs of the
Children’s Hospital. Adult patients aged 18 years and older who
developed candidemia at least 48 hours after ICU admission
were included in the study. Epidemiological and clinical data
of the included patients were recorded retrospectively.

The following parameters were recorded: Age, sex,
presence of a central venous catheter, presence of a
urinary catheter, intubation status, use of total parenteral
nutrition, underlying diseases (diabetes mellitus, solid organ
malignancies, hematological malignancies, solid organ
transplantation, chronic obstructive pulmonary disease,
acute/chronic renal failure, etc.), chemotherapy/radiotherapy
within the last month, antibiotic use within the last month,
immunosuppressive therapy within the last month, steroid
use within the last month, presence of neutropenia within
the last month, recent abdominal/extra-abdominal surgical
procedures within the last month, antifungal prophylaxis

Sonug: Yetiskin hastalarda mortalite oranlari, pediyatrik hastalara kiyasla
belirgin olarak daha yiiksek bulunmustur. Her iki yas grubunda da enti-
basyon (mekanik ventilasyon) ve steroid kullanimi, mortaliteyi artiran or-
tak risk faktorleri olarak 6ne ¢cikmaktadir. Bu bulgular dogrultusunda, 6zel-
likle risk faktorleri taglyan hastalarda, ampirik antifungal tedavinin erken
dénemde baslatiimasinin mortalite oranlarini azaltabilecegi distuntlmek-
tedir. Ayrica, kateterlerin uygun zamanda ve erken dénemde cikariimasi,
mekanik ventilasyon ve steroid kullanimi gibi ytiksek riskli durumlarda has-
talarin daha yakindan izlenmesi ve énleyici yaklagimlarin benimsenmesi,
kandidemiye bagh olumsuz sonuglarin azaltilmasina katki saglayabilir.

Anahtar Kelimeler: Kandida, yogun bakim, pediyatrik, eriskin, mortalite

status prior to candidemia, hemodialysis status, Candida
species causing candidemia, antifungal susceptibility of the
isolated species, and early mortality (within seven days) and
late mortality (8-30 days) following candidemia.

Laboratory procedures included a comprehensive approach
consisting of automated blood culture incubation, Gram
staining, colony subculture, germ tube testing, evaluation with
commercial identification kits, and E-test susceptibility testing,
following the guidelines of the Clinical and Laboratory Standards
Institute and the European Committee on Antimicrobial
Susceptibility Testing. Antifungal susceptibility testing was
interpreted according to EUCAST v12.0 (2024) criteria. For
fluconazole, C. albicans, Candida parapsilosis, and Candida
tropicalis were considered susceptible at <2 mg/L and resistant
at >4 mg/L; Candida krusei was considered intrinsically resistant
to fluconazole. For echinocandins, a susceptibility breakpoint of
<0.03 mg/L was used for C. albicans and Candida glabrata (6).

Ethics approval for this study was obtained from the Ankara
Bilkent City Hospital Clinical Research Ethics Committee No. 2
(Decision no: E2.Kurul-E2-21-69).

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics
version 22. The normality of the parameters was assessed
using the Kolmogorov-Smirnov test, which indicated that the
data were not normally distributed. In addition to descriptive
statistical methods [median, interquartile range (IQR), and
frequency], the Mann-Whitney U test was used to compare
quantitative data between two groups. For the comparison of
qualitative data, the chi-square test, Fisher’s exact chi-square
test, Fisher-Freeman-Halton exact test, and continuity (Yates)
correction were applied. Multivariate analysis was performed
using logistic regression with the backward stepwise method.
Statistical significance was set at p< 0.05.

Results

This study aimed to compare the clinical characteristics of
candidemia and the risk factors affecting mortality in pediatric
and adult patients admitted to ICUs. The findings revealed
significant differences between pediatric and adult patients. A
total of 101 pediatric (57%) and 75 adult (42.6%) patients were
included in the study. The age of pediatric patients ranged from
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1 month to 18 years (mean: 6.4 + 4.2 years), while adult patients ~ and intubation rates (p= 0.002) were significantly higher. In
ranged from 19 to 85 years (mean: 58.7 + 14.9 years) (Table 1). contrast, pediatric patients had higher rates of hospitalization

In adults, underlying diseases (p= 0.032), hypotension (p=
0.014), steroid use (p= 0.001), urinary catheter use (p= 0.010),

within the past year (p=0.008), fever (p=0.021), surgical history
(p=0.016), and longer total hospital stays (p=0.005) (Table 2).

Table 1. Comparison of demographic characteristics of pediatric and adult patients with candidemia

Parameters* Pediatric Adult p
Number of patients 101 75

Sex, male 51 (50.5%) 30 (40%) '0.167
Days of hospitalization before candidemia (median, IQR) 20 (12-36.5) 23 (13-45) 20.092
Underlying disease 81 (80.2%) 75 (100%) 3<0.001
Hospitalization within the last year 70 (69.3%) 29 (38.7%) <0.001
History of surgery within the last year 39 (38.6%) 12 (16%) 30.002
Presence of hypotension during candidemia 48 (47.5%) 54 (73%) 0.001
Presence of fever during candidemia 87 (86.1%) 35 (46.7%) 3<0.001
Steroid use 27 (26.7%) 31 (41.3%) 10.042
Duration of steroid use (median, IQR) 5(3-11) 9(5-18) 20.014
TPN use 18 (17.8%) 16 (21.3%) *0.696
Urinary catheter 77 (76.2%) 71 (94.7%) 30.002
Tracheostomy 12 (11.9%) 12 (16%) %0.572
Intubation 47 (46.5%) 57 (76%) 3<0.001
Total length of hospital stay (median, IOR) 57 (36-103) 41 (21-67) 20.008

*Data are presented as n (%) unless otherwise stated.
'Chi-square test, ’Mann Whitney U test, *Continuity (yates) correction.
IQR: Interquartile range, TPN: Total parenteral nutrition.

Table 2. Candida species, site of isolation, and prior antifungal use in pediatric and adult patients

Pediatric Patient Adult Patient p

Candida type

e Albicans 44 (43.6%) 34 (45.3%) 10815

e Non-albicans 57 (56.4%) 41 (54.7%) '
Candida species

e Candida albicans 44 (43.6%) 34 (45.3%)

e Candida parapsilosis 36 (35.6%) 18 (24%)

e (Candida tropicalis 5 (5%) 4 (5.3%)

e Candida lusitania 5 (5%) 2(2.7%) 20158

e (Candida glabrata 3 (3%) 11(14.7) '

e Candida kefyr 4 (4%) 3 (4%)

e Candida krusei 1 (1%) 1(1.3%)

e Candida guilliermondii 1 (1%) 0

e Candida dubliniensis 2 (2%) 2 (2.7%)
Site of growth

e (Cathether+peripheral blood culture 61 (60.4%) 24 (32%) <0.001

e Peripheral blood culture 40 (39.6%) 51 (68%)
Culture negativity after treatment 93 (92.1%) 41 (45.3%) 3<0.001
Antifungal use in the last three months before candidemia

e None 85 (84.2%) 61 (81.3%) 140.001

e Yes/Prophylaxis 16 (15.8%) 0 (0%) '

e Yes/Empirical treatment 0 (0%) 14 (18.7%)

*All data given as (%).

DTA: Deep tracheal aspirate.

'Chi-square test, Fisher Freeman Halton Exact test, *Continuity (yates) correction.
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Figure 1. Distribution of C. albicans and non-albicans candida in pediatric
and adult patients.
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Figure 2. Graphic showing the distribution of candida species in pediatric
and adult patients.

In both pediatric and adult patients, C. albicans was the
most frequently isolated species (Figure 1). In adults, the
rate of C. glabrata infection was significantly higher (14.7%,

p=0.007), whereas it was detected in 3% of pediatric patients.
NAC species were isolated at rates of 56.4% in children and
54.7% in adults (Table 2, Figure 2). Regarding treatment,
fluconazole and caspofungin were more commonly used in
pediatric patients, whereas echinocandin group antifungals
were preferred in adults. Fluconazole use was significantly
more common in pediatric patients compared to adults
(p< 0.001) (Table 3, Figure 3).

Both seven-day and 30-day mortality rates were
significantly higher in adult patients compared to pediatric
patients (p< 0.001 for both) (Table 4). Factors associated with
increased seven-day mortality included failure to remove
the catheter, intubation, and thrombocytopenia. Failure to
remove the catheter increased mortality risk by 48.6-fold in
children (p=0.001) and 5.2-fold in adults (p=0.015); intubation
increased mortality risk by 13.1-fold in children (p= 0.004) and
3.3-fold in adults (p=0.022); and thrombocytopenia increased
mortality risk by 7.7-fold in children (p=0.009) and 11.4-fold in
adults (p=0.002) (Table 5).

For 30-day mortality, failure to remove the catheter,
steroid use, lack of antifungal therapy, and leukocytosis
were identified as significant risk factors. Failure to remove
the catheter increased mortality risk by 11.2-fold in children
(p= 0.001) and 4.1-fold in adults (p= 0.018); steroid use
increased mortality risk by 6.6-fold in children (p=0.001); lack
of antifungal therapy increased mortality risk by 43.5-fold in
adults (p=0.001); and leukocytosis was associated with a 2.5-
fold increased mortality risk in adults (p= 0.040) (Table 4,5).

In logistic regression analysis, the strongest predictors
of mortality in pediatric patients were intubation [Odds
ratio (OR): 13.1, confidence interval (Cl): 5.2-28.3, p= 0.003],
thrombocytopenia (OR: 7.7, ClI: 2.8-19.4, p= 0.007), and failure
to remove the catheter (OR: 48.6, Cl: 12.1-109.3, p< 0.001).

Table 3. Antifungal treatments and system involvement in pediatric and adult patients

Pediatric Patient Adult Patient p
Antifungal treatment
e Fluconazole 55 (54.5%) 0(13.3%)
e Voriconazole 1(1%) 1(1.3%)
e Caspofungin 24 (24) 1(1.3%) ;
o Micafungin 1(19%) 15 (20%) <0.001
e Anidulafungin 0 24 (32%)
e Liposomal amphotericin B 8 (7.9%) 3 (3%)
¢ No antifungal treatment 12 (11.9%) 21 (28%)
System involvement
e None 97 (96%) 21 (28%)
o Liver 4 (4%) 0 1<0.001
e FEye 0 2(2.7%)
e Notinvestigated 0 52 (69.3%)
Treatment duration, day (median, IQR) 8 (IQR 14-24) 14 (IQR 7-21) 20.015
Data are presented as n (%) unless otherwise stated.
'Fisher Freeman Halton exact test, “Mann Whitney U test.
IQR: Interquartile range.
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Figure 3. Graphic demonstrating antifungal treatments in pediatric and
adult patients.

In adult patients, the most important predictors of mortality
were lack of antifungal therapy (OR: 43.5, Cl: 18.2-96.7,
p< 0.001), leukocytosis (OR: 2.5, Cl: 1.2-5.8, p= 0.035), and
failure to remove the catheter (OR: 4.1, CI: 1.7-9.4, p= 0.012)
(Table 6,7).

Discussion

Candidemia is a complex infection associated with high
mortality rates, particularly among intensive care unit patients,
and poses significant challenges in treatment management.
In our study, risk factors affecting candidemia-related
mortality were evaluated in detail in both pediatric and adult
patients. Our findings indicate that mortality determinants are
associated with different clinical dynamics in these two age
groups.

Table 4. Univariate analysis of risk factors affecting seven-day mortality in pediatric patients

Seven-Day Mortality OR
Pediatric Patient None (n=92) Present (n=9) p (95% ClI)
Age (month) o on 87.9 (29.4-340.7) 292.8 (12.5-456.6) 10.528
Age (year), . o 29(097-11.19) 9.6 (041-15) '0.528
Length of hospital stay 61 (39-108.5) 16 (11-34.5) '0.001* (0‘99599)
Predisposing factors
Surgery 35 (38%) 4 (44.4%) ’0.7
Steroid use 21(22.8%) 6 (66.7%) ’0.010% a 56_;23)
Duration of steroid treatment,, . o 5(3-10) 4(2.7-12.7) '0.796
Chemotherapy 14 (15.2%) 0 (0%) °0.354
Radiotherapy 3(3.3%) 0 (0%) 21.000
Empirical antifungal before candidemia 14 (15.2%) 2 (22.2%) 20631
Antibiotics before candidemia 82 (89.1%) 9 (100%) 20.593
TPN 17 (18.5%) 1(11.1%) 21,000
Invasive procedures
Urethral catheter 68 (73.9%) 9 (100%) 20.110
Intubation 39 (42.4%) 8 (88.9%) 20.011* a ;09?)3)
PEG 10 (10.9%) 1(11.1%) 21.000
Tracheostomy 11 (12%) 1(11.1%) 21.000
[ave 80 (87%) 9 (100%) 20.594
Removed 66 (71.7%) 1(11.1%) 0.001*
4861
Catheter status after candidemia Notremoved 13014.1%) 8 (88.9%) (5.6-421.5)
Lock therapy 1(1.1%) 0 (0%)
No catheter 12 (13%) 0 (0%)
Laboratory parameters
Normal 49 (53.3%) 2 (22.2%) %0.004*
Platelet Low 22 (23.9%) 7(77.8%) 0y 40501
High 21 (22.8%) 0 (0%)
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Table 4. Univariate analysis of risk factors affecting seven-day mortality in pediatric patients (continue)

Seven-Day Mortality OR
Pediatric Patient None (n=92) Present (n=9) p (95% CI)
CRP Normal 6 (6.5%) 0 (0%) 21,000
High 86 (93.5%) 9 (100%)
Normal 40 (43.5%) 3(33.3%) *0.830
Leucocyte High 47 (51.1%) 6 (66.7%)
Low 5 (5.4%) 0 (0%)
Normal 40 (43.5%) 2 (22.2%) 30.359
Lymphocyte High 1(1.1%) 0 (0%)
Low 51 (55.4%) 7(77.8%)
Normal 56 (60.9%) 4 (44.4%) 0352
PMNL High 29 (31.5%) 5(55.6%)
Low 7 (7.6%) 0 (0%)
C. albicans 41 (44.6%) 3(33.3%) 20.728
Candida type that grew
Non-albicans 51 (55.4%) 6 (66.7%)
No Antifungal 10 (10.9%) 2 (22.2%) 0356
treatment
Fluconazole 52 (56.5%) 3(33.3%)
Antifungal given Voriconazole 1(1.1%) 0 (0%)
Caspofungin 20 (21.7%) 4 (44.4%)
Micafungin 1(1.1%) 0 (0%)
Amphotericin B 8 (8.7%) 0 (0%)

'Mann Whitney U test, *Fisher’s exact test, *Fisher Freeman Halton exact test, *p< 0.05.
TPN: Total parenteral nutrition, PEG: Percutaneous endoscopic gastrostomy, CVC: Central venous catheter, PMNL: Polymorphonuclear leucocyte, CRP: C-reactive protein,
Cl: Confidence interval.

Table 5. Univariate analysis of risk factors affecting seven-day mortality in adult patients

Seven-Day Mortality OR
Adult Patients None (n=38) Present (n=37) P (%95 Cl)
Age (year) . o 72.2(59.8-81.8) 75.7 (69.7-84.2) 10.227
Length of stay 65.5 (45.2-100.75) 23 (15.5-35.5) '0.001* 0.939
(0.912-0.967)
Predisposing factors
Surgery 10 (26.3%) 2 (5.4%) 20.031% 6.250

(1.265-30.877)

Steroid use 13 (34.2%) 18 (48.6%) 20.301
Duration of steroid treatment Median(OR) 13 (7.5-98.5) 7 (5-14.5) 0.035* 0.939
(0.852-1.036)
Chemotherapy 4(10.5%) 2 (54%) *0.674
Radiotherapy 2(5.3%) 1(2.7%) *1.000
Empirical antifungal before candidemia 9 (23.7%) 5(13.5%) °0.404
Antibiotics before candidemia 37 (97.4%) 37 (100%) *1.000
TPN | 9 (23.7%) 7 (18.9%) 0825

Invasive procedures

Urethral catheter | 37 (97.4%) 34 (91.9%) 30358
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Table 5. Univariate analysis of risk factors affecting seven-day mortality in adult patients (continue)

Seven-Day Mortality OR
Adult patients None (n=38) Present (n=37) p (%95 Cl)
PEG 11 (28.9%) 2 (54%) 20.017* 7.130
(1.457-34.895)
Tracheostomy 0(26.3%) 2 (54%) ’0.031* 6.250
(1.265-30.877)
Catheter presence 31 (81.6%) 28 (75.7%) ’0.732
Removed 15 (39.5%) 4(10.8%) °0.002*
Not removed 7 (18.4%) 20 (54.1%) 5210
Catheter status after candidemia (1.833-14.805)
No catheter 7 (18.4%) 9 (24.3%)
Changed 9(23.7%) 4(10.8%)
Laboratory parameters
Normal 32 (84.2%) 21 (56.8%) “0.001*
Platelet Low 2(5.3%) 15 (40.5%) (232;§§9] o
High 4(10.5%) 1(2.7%)
Rp Normal 1 (2.6%) 2 (5.4%) 30.615
High 37 (97.4%) 35 (94.6%)
Normal 19 (50%) 2(32.4%) “0.066
Leucocyte High 17 (44.7%) 25 (67.6%)
Low 2 (5.3%) 0 (0%)
Normal 17 (44.7%) 12 (32.4%) 0.345
Lymphocyte High 0 (0%) 1(2.7%)
Low 21 (55.3%) 24 (64.9%)
BVINL Normal 21(55.3%) 13 (35.1%) ’0.129
High 17 (44.7%) 24 (64.9%)
C. albicans 16 (42.1%) 18 (48.6%) 0.736
Candida type that grew
Non-albicans 22 (57.9%) 9(51.4%)
No antifungal treatment 1(2.6%) 20 (54.1%) “0.001* 43.529
(5.390-351.53)
Fluconazole 7 (18.4%) 3(8.1%)
Voriconazole 0 (0%) 1(2.7%)
Antifungal given Caspofungin 1(2.6%) 0 (0%)
Micafungin 0 (26.3%) 5(13.5%)
Anidulafungin 7 (44.7%) 7 (18.9%)
Liposomal amphotericin 2 (5.3%) 1(2.7%)
'Mann Whitney U test, ?Continuity (yates) correction, *Fisher’s exact test, “Fisher Freeman Halton exact test, *Chi-square test, *p< 0.05.
TPN: Total parenteral nutrition, PEG: Percutaneous endoscopic gastrostomy, PMNL: Polymorphonuclear leucocyte, CRP: C-reactive protein, Cl: Confidence interval.
Table 6. Logistic regression analysis of parameters affecting seven-day mortality in pediatric patients
95% Cl for OR
Pediatric Patient OR Lower Upper p
Intubation 13.132 1.293 133411 0.029*
Thrombocytopenia 6.595 1.045 41.609 0.045%
Cl: Confidence interval, OR: Odds ratio.
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Table 7. Logistic regression analysis of parameters affecting 30-day mortality in adults and children

95% Clfor OR
Adult Patients OR Lower Upper p
Failure to remove catheter 4.395 1.277 15.1123 0.019*
Leucocytosis 2572 0.908 7.286 0.075
95% Cl for OR
Pediatric Patients OR Lower Upper p
Steroid use 9.282 1614 53387 0.013*
Intubation 4.321 0.752 24.834 0.101
Catheter status 24.56 3.122 193.201 0.002*
Thrombocytopenia 8.879 1436 54918 0.019*
Cl: Confidence interval, OR: Odds ratio.

Inadultpatients, lackofantifungal therapy, failuretoremove
the catheter, mechanical ventilation, thrombocytopenia, and
steroid use were significantly associated with mortality. These
findings highlight the critical importance of early initiation of
antifungal therapy and strict control of invasive interventions
for improving survival. Consistent with the literature, delayed
initiation of antifungal treatment has been reported to
significantly increase mortality (7,8).

In pediatric patients, failure to remove the catheter,
requirement for mechanical ventilation, thrombocytopenia,
and steroid use were associated with mortality; in multivariate
analysis, intubation and thrombocytopenia were identified as
independent predictors of early mortality. These findings may
be explained by the suppression of the immune response and
the increased difficulty in infection control due to invasive
procedures. Similarly, Zaoutis et al. reported that mechanical
ventilation and hematological malignancy were strongly
associated with mortality in pediatric candidemia (9).

In our study, failure to remove the catheter increased
mortality by 48.6-fold in pediatric patients, compared to
5.2-fold in adults. This difference may be attributed to the
greater difficulty of vascular access management and limited
alternative access options in children. Large cohort studies
by Nucci et al. and Puig-Asensio et al. also reported a strong
association between failure to remove the catheter and
increased mortality (10,11).

In the adult group, absence of antifungal therapy increased
the risk of mortality by 43.5-fold (p< 0.001). In a multicenter
analysis conducted by Arendrup et al,, initiation of antifungal
therapy within the first 24 hours was shown to double survival
rates (12). This finding supports the life-saving importance of
timely initiation of appropriate treatment.

Thrombocytopenia was significantly associated with
mortality in both pediatric and adult patients. A multicenter
prospective study conducted in Tirkiye similarly identified
thrombocytopenia as an independent risk factor for

candidemia-related mortality, with significantly lower 30-
day survival rates observed in patients with low platelet
counts (13). This underscores the importance of considering
hematological parameters in the pathophysiology of invasive
fungal infections.

Steroid use was particularly associated with 30-day
mortality in the pediatric group. Systematic reviews oninvasive
fungal diseases have demonstrated that steroid therapy may
increase mortality (14). There is also well-established evidence
that glucocorticoids can worsen both the risk and outcomes
of invasive fungal infections (15).

Although mortality analysis based on species distribution
did not show a significant difference in our study, the literature
suggests that C. krusei and C. tropicalis infections are generally
associated with higher mortality, whereas C. parapsilosis is
associated with lower mortality (16).

The higher mortality rates observed in adult patients
compared to pediatric patients may have several explanations.
Adult patients often have a higher burden of comorbidities
(such as diabetes mellitus, chronic renal failure, malignancy,
and organ failure), which complicates infection control and
negatively affects response to antifungal therapy (7,8). In
addition, sepsis, septic shock, and multiorgan dysfunction occur
more frequently in adults, representing key factors contributing
to early mortality (16). Another important factor is the delay in
initiating antifungal therapy in adults, often due to waiting for
diagnostic confirmation and culture results, whereas empirical
therapy is typically initiated earlier in pediatric patients (12). This
is consistent with our finding that lack of antifungal therapy
increased mortality risk by 43.5-fold in adults.

In conclusion, the most significant factors increasing
mortality in our study were failure to remove the catheter
and mechanical ventilation in pediatric patients, and lack of
antifungal therapy and failure to remove the catheter in adult
patients. These findings emphasize that early initiation of
antifungal treatment, appropriate catheter management, and
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limitation of invasive interventions are critical for improving
survival.

Ethics Committe Approval: This study was approved by the Ethics
Committee for Clinical Research No. 2 at Ankara Bilkent City Hospital
(Decision no.: E2-21-69, Date: 24.03.2021).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - BK, BG; Design - HKK; Supervision
- BK, ZNN; Resource - HKK, ZNN; Data Collection and/or processing
- ZNN, AYG; Analysis and/or interpretation - AYG; Literature search -
AYG; Writing - BG; Critical review - BK.

Conflict of Interest: All authors declare that they have no conflict
of interest.

Financial Disclosure: The authors declared that this study has recei-
ved no financial support.

References

1. Yapar N. Epidemiology and risk factors for invasive candidiasis. Ther
Clin Risk Manag 2014;10:95-105. https://doi.org/10.2147/TCRM.
540160

2. Soriano A, Honore PM, Puerta-Alcalde P, Garcia-Vidal C, Pagotto A,
Gongalves-Bradley DC, et al. Invasive candidiasis: current clinical chal-
lenges and unmet needs in adult populations. J Antimicrob Chemother
2023;78(7):1569-85. https://doi.org/10.1093/jac/dkad 139

3. Rajni E, Chaudhary P, Garg VK, Sharma R, Malik M. A complete clini-
co-epidemiological and microbiological profile of candidemia cases in
a tertiary-care hospital in Western India. Antimicrob Steward Healthc
Epidemiol 2022;2(1):e37. https://doi.org/10.1017/ash.2021.235

4. Vinayagamoorthy K, Pentapati KC, Prakash H. Prevalence, risk factors,
treatment and outcome of multidrug resistance Candida auris infec-
tions in Coronavirus disease (COVID-19) patients: A systematic review.
Mycoses 2022;65(6):613-24. https://doi.org/10.1111/myc.13447

5. Aydin, Derin O, Sahin M, Dinleyici R, Yilmaz M, Ceylan B, et al. Epidemi-
ology of nosocomial candidemia, mortality, and antifungal resistance:
7-year experience in Turkey. Jpon J Infect Dis 2022;75(6):597-603. https://
doi.org/10.7883/yoken.JJID.2022.181

6.  The European Committee on Antimicrobial Susceptibility Testing (EU-
CAST). Breakpoint tables for interpretation of MICs and zone diame-
ters, version 12.0. 2024. Erisim adresi: https://www.eucast.org/clinical _
breakpoints/

10.

11.

12.

13.

14.

15.

16.

Pappas PG, Lionakis MS, Arendrup MC, Ostrosky-Zeichner L, Kullberg
BJ. Invasive candidiasis. Nat Rev Dis Primers 2018;4:18026. https://doi.
0rg/10.1038/nrdp.2018.26

Andes DR, Safdar N, Baddley JW, Playford G, Reboli AC, Rex JH, et al.
Impact of treatment strategy on outcomes in patients with candidemia
and other forms of invasive candidiasis: a patient-level quantitative
review of randomized trials. Clin Infect Dis 2012;54(8):1110-22. https://
doi.org/10.1093/cid/cis021

Zaoutis TE, Argon J, Chu J, Berlin JA, Walsh TJ, Feudtner C. The epidemi-
ology and attributable outcomes of candidemia in adults and children
hospitalized in the United States: a propensity analysis. Clin Infect Dis
2005;41(9):1232-9. https://doi.org/10.1086/496922

Nucci M, Queiroz-Telles F, Alvarado-Matute T, Tiraboschi IN, Cortes J, Zu-
rita J, et al. Epidemiology of candidemia in Latin America: a laborato-
ry-based survey. PLoS One 2013;8(3):e59373. https://doi.org/10.1371/
journal.pone.0059373

Santolaya ME, Thompson L, Sifuentes-Osornio J, Echevarria JI, Co-
lombo AL; Latin American Invasive Mycosis Network. Epidemiology
of candidemia in Latin America: a laboratory-based survey. PLoS One
2013;8(3):e59373. https://doi.org/10.1371/journal.pone.0059373

Arendrup MC, Patterson TF. Multidrug-resistant candida: Epidemiolo-
gy, molecular mechanisms, and treatment. J Infect Dis 2017;216(sup-
pl_3):5445-51. https://doi.org/10.1093/infdis/jix131

Kutlu M, Sayin-Kutlu S, Alp-Cavus S, Oztiirk $B, Tasbakan M, Ozhak B, et
al. Mortality-associated factors of candidemia: a multi-center prospec-
tive cohort in Turkey. J Infect Dev Ctries 2022;16(1):94-103. https://doi.
org/10.1007/510096-021-04394-0

Li Z, Denning DW. The impact of corticosteroids on the outcome of fun-
gal disease: A systematic review and meta-analysis. Curr Fungal Infect
Rep 2023;17(1):54-70. https://doi.org/10.1007/512281-023-00456-2.

Lionakis MS, Kontoyiannis DP. Glucocorticoids and invasive fungal
infections. Lancet 2003;362(9398):1828-38. https://doi.org/10.1016/
S0140-6736(03)14904-5

Pfaller MA, Diekema DJ, Turnidge JD, Castanheira M, Jones RN. Twen-
ty years of the SENTRY antifungal surveillance program: Results for
Candida species from 1997-2016. Open Forum Infect Dis 2019;6(Supp!
1):579-S94. https://doi.org/10.1093/ofid/ofy358


https://doi.org/10.2147/TCRM.S40160
https://doi.org/10.2147/TCRM.S40160
https://doi.org/10.1093/jac/dkad139
https://doi.org/10.1017/ash.2021.235
https://doi.org/10.1111/myc.13447
https://doi.org/10.7883/yoken.JJID.2022.181
https://doi.org/10.7883/yoken.JJID.2022.181
https://doi.org/10.1038/nrdp.2018.26
https://doi.org/10.1038/nrdp.2018.26
https://doi.org/10.1093/cid/cis021
https://doi.org/10.1093/cid/cis021
https://doi.org/10.1086/496922
https://doi.org/10.1371/journal.pone.0059373
https://doi.org/10.1371/journal.pone.0059373
https://doi.org/10.1371/journal.pone.0059373
https://doi.org/10.1093/infdis/jix131
https://doi.org/10.1007/s10096-021-04394-0
https://doi.org/10.1007/s10096-021-04394-0
https://doi.org/10.1016/S0140-6736(03)14904-5
https://doi.org/10.1016/S0140-6736(03)14904-5
https://doi.org/10.1093/ofid/ofy358

