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Abstract

Introduction: The aim of this study was to investigate the epidemiology, clinical characteristics, antifungal susceptibility, and prognosis of
fungemia among pediatric patients.

Methodology: A retrospective cohort analysis was conducted on 195 fungemia cases at Guangxi Zhuang Autonomous Region Maternal and
Child Health Hospital over a 7-year period (2016-2023). Comprehensive clinical data were extracted from the electronic medical record system.
Results: Microbiological analysis of 195 fungemia cases revealed 22 distinct fungal species. Candida parapsilosis was the predominant
pathogen (28.2%, 55/195), followed by Candida albicans (26.7%, 52) and Candida tropicalis (10.8%, 21). The cohort demonstrated distinctive
epidemiological features: median patient age of 30 days, neonatal predominance (40.5%), and male preponderance (60%). Alarmingly high
antifungal resistance profiles were observed, particularly in C. albicans (66% fluconazole and 62% voriconazole resistance) and C. dubliniensis
(82% itraconazole resistance). Non-albicans infections correlated with elevated intensive care unit (ICU) admission rates and neutropenia
incidence, while C. albicans cases showed stronger associations with prematurity and low birth weight. The clinical course was marked by
prolonged hospitalization (median 37 days), with 56.4% requiring intensive care and 20% developing persistent candidemia. 81.5% achieved
clinical resolution, though 15.4% required non-medical transfers and 3.0% succumbed to refractory infections despite maximal therapy.
Conclusions: Neonates represented the highest-risk population for pediatric fungemia, with a median hospitalization duration of 37 days. Over
half of the affected children (56.4%) required ICU admission. The high rate of antifungal resistance and poor prognosis underscore the urgent
need for enhanced surveillance protocols and optimized antifungal stewardship in pediatric settings.
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Introduction
Fungal infections, particularly = bloodstream
infections (fungemia), pose a significant health risk to

higher in resource-limited settings [9].
The incidence and impact of these infections have
garnered increased attention in recent years,

pediatric populations, especially among vulnerable
groups such as neonates and immunocompromised
children [1-3]. The primary pathogens responsible for
fungemia are Candida, Aspergillus, Cryptococcus,
Fusarium, and members of Zygomycetes, with Candida
being the most common [4—6]. Epidemiological studies
have demonstrated a progressive escalation in fungemia
risk associated with the expanding utilization of broad-
spectrum antimicrobial agents, immunosuppressive
therapies, and invasive clinical procedures [7,8].
Surveillance data from US healthcare facilities indicate
an incidence rate of 1.03—1.19 cases per 10,000 hospital
admissions; and this burden appears substantially

highlighting the pressing need for comprehensive
epidemiological data and effective treatment strategies.
Currently, the clinical characteristics and prognosis of
pediatric fungemia are not well understood, and
variations exist in the distribution of infecting fungal
species and drug resistance across different regions
[10,11]. In this study, data from 195 cases of pediatric
fungemia treated at a hospital between July 2016 and
October 2023 were retrospectively analyzed. The aim
was to describe the local epidemiology, clinical
features, species distribution, antifungal drug
susceptibility, and prognosis of pediatric fungemia.



Fu et al. — Fungemia in pediatric patients

Methodology
Study population

This was a retrospective analysis of hospitalized
children with fungal bloodstream infections admitted to
the Maternal and Child Health Hospital of Guangxi
Zhuang Autonomous Region from July 2016 to October
2023. A total of 3,212 positive fungal culture samples
from the microbiology laboratory (Figure 1) were
screened initially, of which 203 were from blood
cultures. Two duplicate samples from the same patient
were excluded. Next, patients were excluded based on
the following criteria: age > 18 years (2 cases), and
incomplete or missing case data (4 cases). Ultimately, a
total of 195 patients with fungemia were recruited,
including 52 cases of Candida albicans fungemia and
143 cases of non-albicans fungemia. The patients'
clinical information and laboratory test data were also
recorded.

Ethical considerations

The study was approved by the Medical Ethics
Committee of the Maternal and Child Health Hospital
of Guangxi Zhuang Autonomous Region (No. 2022-
005). The Ethics Committee decided to waive the need
for informed consent from patients due to the
retrospective nature of the study. In order to ensure
patient privacy, all patient identifiers—such as names,
hospital ID numbers, and admission dates—were
removed from the dataset, and the data was anonymized
using a unique coding system accessible only to the
principal investigator.

Microbiological testing

The blood samples were separated under sterile
conditions and cultured in the BD BACTEC FX
(Becton Dickinson Diagnostic Instrument Systems,
Franklin Lakes, NJ, USA) blood culture system for 5—7
days. Positive culture bottles were Gram stained and
then inoculated onto three types of agar plates:

Figure 1. Flow diagram of patient recruitment.

Non-alhicans Candida (NAC) bloodstream infections
n=143
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Columbia blood agar (Guangzhou Dijie Microbial
Technology Co Ltd, Guangzhou, China), chocolate
agar (Guangzhou Dijie Microbial Technology Co Ltd,
Guangzhou, China), and Sabouraud agar (Zhengzhou
Antu Bioengineering Co, Ltd., Zhengzhou, China). The
cultures were incubated at 37 °C for 24 hours, and then
the fungal species are identified using the Yeast-Like
Fungal Identification Plate (Zhuhai Di'er Biomedical
Engineering Co Ltd, Zhuhai, China) or the fully
automated microbial mass spectrometry detection
system Autof ms600 (Autobio Laboratory Instruments
Co Ltd, Zhengzhou, China). Subsequently, antifungal
susceptibility testing was performed using the Di'er
Biological Reagent Strips (Zhuhai Di'er Biomedical
Engineering Co Ltd, Zhuhai, China) to evaluate in vitro
resistance  to  fluconazole, voriconazole, 5-
fluorocytosine, itraconazole, and amphotericin B.
Candida albicans ATCC90029 was employed as a
quality control strain. The Candida isolates were
categorized as susceptible (S), intermediate (I), and
resistant (R) according to the minimum inhibitory
concentrations (MIC) and based on the clinical
breakpoints (CBPs) for antifungal drugs [12].

Definitions

Fungemia diagnosis was established in accordance
with the 2016 Infectious Diseases Society of America
(IDSA) guidelines [13], mandating concurrent
satisfaction of microbiological and clinical criteria. The
microbiological criterion required > 1 positive blood
culture for fungi (excluding Candida spp. skin
commensals from single culture). The clinical
requirement was the presence of > 2 systemic
inflammatory response syndrome (SIRS) criteria which
include core temperature > 38.3 °C or < 36 °C, heart
rate > 90 beats/min, respiratory rate > 20 breaths/min,
and white blood cell count > 12 x 10°/L or <4 x 10°/L.

Persistent candidemia (PC) was defined as the
isolation of the same Candida species from positive
blood culture for > 5 days after the initiation of
antifungal therapy [14].

Statistical methods

IBM SPSS statistics 26.0 (IBM Corp, Armonk, NY,
USA) was used for the statistical analyses. Quantitative
data satisfying normal distribution and equal variance
were expressed as mean * standard deviation (x * s);
and the independent samples t-test was used to compare
groups. Median (interquartile range, IQR) was used for
data with non-normal distribution; and the non-
parametric rank-sum test was used to compare groups.
Qualitative data were expressed as frequency
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Figure 2. Distribution of fungal species in the 195 cases of pediatric bloodstream infections.
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(percentages), and the Chi-square test was used for
comparison between groups. Differences were
considered statistically significant at p < 0.05.

Results
Distribution and epidemiology of the fungal species

A total of 195 pediatric patients with fungemia were
investigated from July 2016 to October 2023. Among
the 22 fungal species identified (Figure 2), the five most
frequently observed were Candida parapsilosis (55
cases, 28.2%), Candida albicans (52 cases, 26.7%),
Candida tropicalis (21 cases, 10.8%), Candida
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dubliniensis (11 cases, 5.6%), and Candida glabrata
(11 cases, 5.6%).

Figure 3 illustrates the number of pediatric patients
diagnosed with fungemia over the years. The highest
number of detections occurred in 2019. After that, there
was a downward trend, with the fewest cases recorded
in 2022 (Figure 3). Additionally, the distribution of
fungal species varied across the years. Infections in
2016 and 2022 were primarily caused by C. albicans,
whereas C. parapsilosis was the dominant species in the
other years (Figure 4). Analysis of the differences in
distribution of the common fungal species across

Figure 3. Number of pediatric fungemia cases detected across various years.
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Figure 4. Trends in the fungemia species distribution from 2016 to 2023.
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genders revealed that C. albicans infections exhibited a
significant gender disparity, with male patients being
significantly more predominant than females. No
statistically ~ significant differences in  gender
distribution were observed among patients with the
other fungal species (Supplementary Table 1).
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Patient characteristics and laboratory testing

Table 1 provides an overview of the key
characteristics of the infected children. The median age
of the children was 30 days (IQR, 20-120 days), and
60% (117 out of 195) were male. Of all patients with
fungemia, 40.5% (79 out of 195) were neonates, 53.8%
(105 out of 195) were preterm infants, and 34.9% (68
out of 195) were classified as low-birth-weight infants.

Table 1. Clinical characteristics of patients with Candida albicans and non-albicans Candida candidemia.

Characteristics Total (n =195) C. albicans (n =52) NAC (n=143) p value
Male gender, n (%) 117 (60.0%) 37 (71.2%) 80 (55.9%) 0.055
Age (days), median (IQR) 30 (20,120) 30 (19,60) 30 (20,150) 0.255
Neonates (< 28 days), n (%) 79 (40.5%) 24 (46.2%) 55 (38.5%) 0.333
Preterm infants, n (%) 105 (53.8%) 37 (71.2%) 68 (47.6%) 0.003*
Low birthweight infants, n (%) 68 (34.9%) 26 (50%) 42 (29.4%) 0.008*
ICU admission, n (%) 110 (56.4%) 45 (86.5%) 65 (45.5%) <0.001*
Length of hospitalization (days), median (IQR) 37 (24,62) 45 (30,57) 35(22,63) 0.284
Basic diseases

Respiratory 98 (50.3%) 33 (63.5%) 65 (45.5%) 0.026 *
Gastrointestinal 89 (45.6%) 16 (30.8%) 73 (51.0%) 0.012 *
Nervous 42 (21.5%) 14 (26.9%) 28 (19.6%) 0.270
Hematological 4(2.1%) 1(1.9%) 3 (2.1%) 0.934
Risk factors

Surgery, n (%) 96 (33.3%) 20 (38.5%) 76 (53.1%) 0.819
Blood transfusion, n (%) 141 (72.3%) 38 (73.1%) 103 (72.0%) 0.885
Prior antibiotics exposure, n (%) 168 (86.2%) 46 (88.5%) 122 (85.3%) 0.574
Presence of CVC, n (%) 80 (41.0%) 24 (46.2%) 56 (39.2%) 0.380
Presence of urethral catheter, n (%) 88 (45.2%) 12 (23.1%) 76 (53.1%) <0.001 *
Presence of abdominal drainage tube, n (%) 51(26.2%) 10 (19.2%) 41 (28.7%) 0.185
Temperature > 38 °C 51(26.2%) 15 (28.9%) 36 (25.2%) 0.606
Temperature < 36 °C 9 (4.6%) 2 (3.8%) 7 (4.9%) 0.758
WBC <4.0 x 10° /L, n (%) 24 (12.3%) 7 (13.5%) 17 (11.9%) 0.767
NC<1.5x10°/L, n (%) 18 (9-2%) 1 (1.9%) 17 (11.9%) 0.034 *

*p < 0.05 represents statistically significant differences. C. albicans: Candida albicans; NAC: non-albicans Candida; ICU: intensive care unit; CVC: central

venous catheter; WBC: white blood count; NC: neutrophil count.
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Table 2. Comparison of laboratory test results between Candida albicans and non-albicans Candida candidemia.

Variables Total (n =195)
HBG (g/L),x s 107.9 £22.8
WBC ( X 10%), median (IQR) 8.3(5.8,12.1)
NC (X 10°), median (IQR) 4.6 (2.7,7.5)
LC (X 10°), median (IQR) 2.1(1.0,4.3)
NLR, median (IQR) 2.1(1.0,4.0)

PLT (X 10%), median (IQR)
ALB (g/L), median (IQR)
TB (g/L), median (IQR)
ALT (g/L), median (IQR)
AST (g/L), median (IQR)

182 (104, 288)
31.8(27.9, 36.7)
36.7 (14.5, 99.0)

17.0 (8.0, 40.0)
39.0 (23.0, 76.0)

C. albicans (n =52) NAC (n=143) p value
108.6 +24.9 107.6 £22.1 0.163
7.5(5.8,10.3) 8.4 (5.8,13.1) 0.106
4.7(2.9,7.6) 4.6 (2.7,7.5) 0.821
1.8(1.2,3.3) 2.4 (1.4,4.4) 0.051
2.6(1.2,4.0) 1.8 (0.9, 4.0) 0.152
135 (76.3, 280.8) 195 (108, 294) 0.051
30.2 (27.8, 32.6) 32.1(28.1, 38.5) 0.030*
38.4 (20.1, 99.0) 36.3(11.8,101.7) 0.480
14.5 (6.0, 51.0) 20.0 (10.0, 37.0) 0.204
31.5(23.0,78.3) 39.0 (24.0, 83.0) 0.284

*p < 0.05 represents statistically significant differences. C. albicans: Candida albicans; NAC: non-albicans Candida; HBG: hemoglobin; WBC: white blood
count; NC: neutrophil count; LC: Lymphocyte count; NLR: neutrophil to lymphocyte ratio; PLT: platelets; ALB: albumin; TB: total bilirubin; ALT: alanine

aminotransferase; AST: aspartate aminotransferase.

Patients with non-albicans fungemia required
intensive care at a higher rate and had a greater
incidence of neutropenia compared to those with C.
albicans fungemia. Additionally, there was a
significantly higher proportion of patients with
underlying gastrointestinal diseases and indwelling
catheters in the non-albicans group. In contrast, the
group with C. albicans fungemia had a significantly
higher proportion of preterm infants, low-birth-weight
infants, and infants with respiratory system diseases.
All these differences were statistically significant (p <

0.05) (Table 1). When comparing laboratory test
indicators between the C. albicans group and the non-
albicans group in children, only serum albumin was
slightly higher in the non-albicans group. Other
indicators did not show statistically significant
differences (p > 0.05; Table 2).

In vitro susceptibilities

C. albicans exhibited high resistance rates to
fluconazole and voriconazole, reaching approximately
66% and 62%, respectively. C. tropicalis and C.

Table 3. Comparison of antifungal susceptibilities of different Candida spp. in vitro.

Species/Antifungal agent Number® WTI/S (%)
C. albicans (n = 52)

Fluconazole 50 NA
Amphotericin Ba 50 50 (100%)
5-fluorocytosine 50 NA
Itraconazole 50 NA
Voriconazole 50 13 (26%)
C. parapsilosis (n = 55)

Fluconazole 55 NA
Amphotericin Ba 55 40 (72.73%)
5-fluorocytosine 55 NA
Itraconazolea 55 55 (100%)
Voriconazole 55 51(92.73%)
C. tropicalis (n = 21)

Fluconazole 21 NA
Amphotericin B* 21 21 (100%)
5-fluorocytosine 21 NA
Itraconazole® 21 11 (52.38%)
Voriconazole 21 6 (28.57%)
C. Glabrata (n =11)

Fluconazolea 10 6 (60%)
Amphotericin Ba 10 10 (100%)
S-fluorocytosine 10 NA
Itraconazolea 10 6 (60%)
Voriconazolea 10 6 (60%)
C. dubliniensis (n = 11)

Fluconazole 11 NA
Amphotericin B 11 NA
S-fluorocytosine 11 NA
Itraconazolea 11 2 (18%)
Voriconazole 11 NA

SDD, n (%) I, n (%) NWT/R, n (%)
NA NA 33 (66%)
NA NA 0
NA NA NA
NA NA NA
NA 6 (12%) 31 (62%)
NA NA 0
NA NA 15 (27.27%)
NA NA NA
NA NA 0
NA 4(7.27%) 0
NA NA 10 (47.62%)
NA NA 0
NA NA NA
NA NA 10 (47.62%)
NA 5(23.81%) 10 (47.62%)
NA NA 4 (40%)
NA NA 0
NA NA NA
NA NA 4 (40%)
NA NA 4 (40%)
NA NA NA
NA NA NA
NA NA NA
NA NA 9 (82%)
NA NA NA

WT/S: wild type/susceptible; I: intermediate; SDD: susceptible dose dependent; NWT/R: non-wild type/resistant; NA: not available; C. albicans: Candida

albicans; C. parapsilosis: Candida parapsilosis; C. tropicalis: Candida tropicalis; C. glabrata: Candida glabrata; C. dubliniensis: Candida dubliniensis.

a

Epidemiological cutoff values (ECV) were used to interpret the results when no Clinical and Laboratory Standards Institute (CLSI) breakpoints were available.

® Number of isolated species tested for antifungal susceptibility.
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glabrata typically exhibited elevated resistance rates to
fluconazole, itraconazole, and voriconazole; ranging
from approximately 40% to 48%. C. dubliniensis had
an exceptionally high resistance rate to itraconazole, at
82%. C. parapsilosis was relatively sensitive to azole
antifungal drugs, and exhibited a resistance rate of 27%
to amphotericin B (Table 3).

Prognosis

Among the 195 pediatric patients with fungemia,
the median hospital stay was 37 days (IQR, 24-62
days). Of these, 110 patients (56.4%) required
admission to the intensive care unit (ICU) for
monitoring. Out of the 195 patients with fungemia, 39
(20%) had persistent candidemia. After active
treatment, 159 patients (81.5%) showed improvement
and were discharged; 30 patients (15.4%), were
transferred to another hospital at their families' request
due to unsatisfactory outcomes. Additionally, 6 (3.0%)
patients died due to ineffective treatment.

Outcome predictors in candidemia

Logistic regression models were subsequently
employed to predict patient outcomes (Table 4).
Univariate analysis identified ICU admission, presence

J Infect Dev Ctries 2025; 19(11):1718-1726.

of a central venous catheter (CVC), and prolonged
hospitalization as risk factors for candidemia-
associated poor prognosis; whereas higher albumin
(ALB) levels served as a protective factor against
adverse outcomes. In the multivariate analysis, the
presence of a CVC (OR, 2.347; 95% CI, 1.031-5.348;
p = 0.042), hypoalbuminemia (low ALB levels; OR,
0.934; 95% CI, 0.880-0.992; p = 0.025), and prolonged
hospitalization (OR, 1.020; 95% CI, 1.003-1.040; p =
0.025) emerged as independent risk factors for
candidemia-related adverse prognosis.

Discussion

The distribution of fungal species in fungemia
varies by region. A multicenter retrospective study in
the United States found that C. albicans accounted for
39% of cases; and C. glabrata and C. parapsilosis
followed at 28% and 15%, respectively [15]. Similarly,
two other studies conducted in Zhejiang, China, and
Greece reported that C. albicans was the most common
species in candidemia, accounting for 46.5% and 41.0%
of cases, respectively [16,17]. Additionally, a study in
Anhui, China, revealed that C. tropicalis had a higher
incidence at 33.0%; compared to C. albicans, which
accounted for 27.8%; making it the leading cause of

Table 4. Logistic regression analysis of risk factors associated with poor outcomes in patients with candidemia.

Variables

Categorized variables [n, (%)]

Gender (male) 96 (60.4) 21 (58.3)
Neonate 67 (42.1) 12 (33.3)
ICU admission 17 (10.7) 13 (36.1)
Respiratory system 76 (47.8) 22 (61.1)
Gastrointestinal system 69 (43.4) 20 (55.6)
Nervous system 31(19.5) 11 (30.6)
Hematological system 1(0.6) 3(8.3)

Surgery 55(34.6) 10 (27.8)
Blood transfusion 115 (72.3) 26 (72.2)
Prior antifungals exposure 64 (40.3) 14 (38.9)
Prior antibiotic exposure 134 (84.3) 34 (94.4)
Presence of CVC 59 (37.1) 21 (58.3)
Presence of urethral catheter 69 (43.4) 19 (52.8)
Presence of abdominal drainage tube 42 (26.4) 9 (25.0)
Temperature > 38 °C 37(23.3) 14 (38.9)

Temperature < 36 °C 7(4.4) 2 (5.6)

WBC <4.0 x 10°/L 18 (11.3) 6(16.7)
Neu< 1.5 x 10°/L 14 (8.8) 4 (11.1)
Quantitative variable [M (IQR)]

WBC (x 10%) 8.1(5.9) 8.3 (8.0)
Neu (x 10%) 4.6(44) 44(7.4)
Lym (x 10°%) 2.0(3.1) 2.4 25)
PLT (x 10°) 184 (191) 127 (173)
ALB (g/L) 32(10) 30(7)
TBil (g/L) 3991 30 (61)
AST (g/L) 39 (45) 46 (132)
ALT (g/L) 17 (29) 25(76)
Length of hospitalization (days) 42 (36) 26 (33)
Age (days) 30 (71) 45 (344)

Good prognosis Poor prognosis
group (n =159) group (n=36)

Univariate analysis
p value

Multivariate analysis
odds ratio (95% CI)

Multivariate analysis
p value

0.821

0.333
*<0.001

0.152

0.188

0.149

0.243

0.435

0.990

0.880

0.129

*0.021 2.347 (1.031-5.348) *0.042

0.309

0.862

0.057

0.766

0.381

0.667

2.564 (0.988-6.623) 0.053

0.127
0.267
0.481
0.171
*0.019 0.934 (0.880-0.992) *0.025
0.747
0.183
0.289
*0.008 1.020 (1.003—-1.040) *0.025
0.244

*p < 0.05 represents statistically significant differences. CVC: central venous catheter; WBC: white blood cell; Neu: neutrophil; Lym: lymphocyte; PLT:
platelet; ALB: serum albumin; TBil: total bilirubin; AST: aspartate aminotransferase; ALT: alanine aminotransferase.
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candidemia [18]. In this study the three most common
pathogens detected in fungemia were C. parapsilosis
(28.2%), C. albicans (26.7%), and C. tropicalis
(10.8%); which differs from previous reports. The
escalating incidence of C. parapsilosis-associated
fungemia can be attributed to three interrelated factors.
First, the pathogen’s intrinsic traits—including robust
adhesion capabilities, a propensity to colonize glucose-
rich medical solutions, and a documented potential to
drive nosocomial outbreaks—enable its persistence in
healthcare  settings  [19].  Second,  regional
environmental conditions in Guangxi, notably
sustained high humidity and elevated temperatures,
create an ecological niche that amplifies fungal
colonization on medical devices and hospital surfaces.
These conditions specifically potentiate C. parapsilosis
biofilm development which is a critical virulence
determinant [20]. Third, molecular adaptations
distinguish C. parapsilosis from other Candida species:
its superior biofilm-forming capacity generates
structured  microbial communities that  resist
environmental stressors and exhibit intrinsic tolerance
to antifungal agents [21].

The analysis of pediatric fungemia cases over the
years revealed an increasing trend from 2016 to 2019.
This was followed by a gradual decline in cases in the
subsequent years. However, an upward trend reemerged
after 2022. The points of change align with the timing
of policy shifts in China's coronavirus disease 2019
(COVID-19) control measures. The domestic COVID-
19 outbreak began at the end of 2019, and the country
remained under COVID-19 control measures until the
relaxation of these restrictions at the end of 2022.
During this control period, enhanced protective
measures, increased awareness, travel restrictions, and
bans on gatherings effectively reduced the risk of
infection by pathogens.

In this study of 195 pediatric patients with
fungemia, the median age was 30 days (IQR, 20-120
days), and 40.5% were neonates. The proportions of
preterm infants and low birth weight infants were
53.8% and 34.9%, respectively. Preterm and low birth
weight infants are the primary population affected by
pediatric fungemia due to several factors: 1) Their
immature immune systems make them more vulnerable
to fungal infections; 2) They often require invasive
medical interventions that raise the risk of infection; 3)
Prolonged use of broad-spectrum antibiotics can disrupt
normal flora, allowing opportunistic pathogens,
including fungi, to thrive; 4) These infants may also
suffer from other chronic conditions, such as
hematological disorders, which heighten their risk of

J Infect Dev Ctries 2025; 19(11):1718-1726.

developing fungemia.

A comparison of clinical data between pediatric
patients with C. albicans fungemia and those with non-
albicans fungemia, found a significantly higher
proportion of preterm and low birth weight infants in
the C. albicans group. This suggests that these two
groups are more susceptible to C. albicans infection.
Conversely, the proportion of patients requiring
intensive care and the incidence of neutropenia were
significantly higher in the non-albicans fungemia
group, indicating that patients infected with non-
albicans fungi have more severe conditions.

Antifungal resistance in pediatric candidemia has
emerged as a critical global health concern. A
multicenter study from South Africa revealed species-
specific fluconazole resistance rates: 17% in C.
parapsilosis, with no resistance observed in C.
tropicalis or C. albicans. All isolates remained
susceptible to amphotericin B and echinocandins [22].
Neonatal candidemia data from Brazil demonstrated
42.8% fluconazole resistance in C. albicans, including
21.4% dose-dependent susceptibility; while all isolates
retained full susceptibility to amphotericin B [23]. A
surveillance study conducted in Italy over five years
highlighted escalating azole resistance, with 69.12% of
non-albicans Candida species exhibiting resistance,
notably higher in pediatric populations compared to
adults [24]. Pediatric studies conducted in Turkey
reported divergent resistance patterns: C. albicans and
C. parapsilosis showed fluconazole resistance rates of
9.5% and 46.6%, respectively; and amphotericin B
resistance of 1.1% and 7.6%, respectively [25].
Strikingly, the susceptibility testing in this study
uncovered alarmingly elevated resistance profiles: C.
albicans exhibited fluconazole and voriconazole
resistance rates of 66% and 62%, respectively; while C.
tropicalis and C. glabrata demonstrated resistance
ranging from 40% to 48% across fluconazole,
itraconazole, and voriconazole. These resistance rates
substantially exceed most global benchmarks reported
to date, underscoring the urgent need for region-specific
antifungal stewardship and resistance surveillance
programs.

Among the 195 pediatric patients with fungemia,
the median hospital stay was 37 days, with a range of
24 to 62 days. Additionally, 56.4% of these children
required admission to the ICU for monitoring. After
active treatment, 81.5% of the patients showed
improvement and were discharged. However, 18.5% of
the patients had a poor prognosis, which included
15.4% who did not respond well to treatment and were
transferred for further care, and 3.0% who died due to
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ineffective treatment. The mortality rate reported in this
study is lower than that in previous literature, which
ranges from 21% to 70% [1,26-29]. The observed
discrepancy in mortality rates can be attributed to three
primary factors. First, the study populations differ
significantly. This research focused exclusively on
pediatric patients, whereas prior investigations
predominantly included high-risk cohorts such as
cancer patients, solid organ transplant recipients,
elderly individuals, and patients with chronic
comorbidities. Second, substantial advancements in
diagnostic and therapeutic technologies have been
implemented, including the adoption of rapid molecular
diagnostics such as metagenomics next-generation
sequencing (mNGS), and targeted next-generation
sequencing (tNGS) for early pathogen identification;
combined with advanced life-support modalities like
extracorporeal membrane oxygenation (ECMO) for
managing refractory septic shock. Third, integrating
specialized pediatric intensive care protocols
characterized by early multidisciplinary interventions
and aggressive source control has led to significant
reductions in mortality in the management of pediatric
candidemia.

This study had several limitations. It was a single-
center study with a relatively small sample size. The
retrospective analysis carried inherent limitations,
including potential selection bias and missing patient
data. In addition, potential co-infecting pathogens were
not systematically detected.

Conclusions

This study delineates critical epidemiological and
clinical patterns in pediatric fungemia, revealing C.
parapsilosis as the predominant etiological agent
(detection rate: 28.2%). The cohort exhibited distinctive
clinical signatures, including a median age of 30 days
(IQR 20-120), prolonged hospitalization (median
duration 37 days, IQR 24—62), and substantial intensive
care utilization (56.4% ICU admission rate);
collectively underscoring the heightened vulnerability
of neonates to disseminated fungal infections. Notably,
18.5% of cases manifested poor outcomes,
necessitating proactive implementation of risk
mitigation strategies targeting modifiable prognostic
determinants.

J Infect Dev Ctries 2025; 19(11):1718-1726.
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Annex — Supplementary Items

Supplementary Table 1. The distribution of fungal species by gender.

Species Male (n) Female (n) p value
C. albicans (n=52) 37 15 *%(.002
C. parapsilosis (n = 55) 29 26 0.686
C. tropicalis (n=21) 12 9 0.513
C. Glabrata (n=11) 5 6 0.763
C. dubliniensis (n=11) 8 3 0.227

**p < 0.01 represents statistically significant differences. C. albicans: Candida albicans; C. parapsilosis: Candida parapsilosis; C. tropicalis: Candida tropicalis;
C. glabrata: Candida glabrata; C. dubliniensis: Candida dubliniensis.



	Introduction
	Methodology
	Study population
	Ethical considerations
	Microbiological testing
	Definitions
	Statistical methods

	Results
	Distribution and epidemiology of the fungal species
	Patient characteristics and laboratory testing
	In vitro susceptibilities
	Prognosis
	Outcome predictors in candidemia

	Discussion
	Conclusions
	Funding
	Corresponding authors
	Conflict of interest
	References
	Annex – Supplementary Items

