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Abstract

Introduction: Fungal species of the genus Candida are the predominant cause of nosocomial fungal infections and are the fourth leading cause of all 
nosocomial infections. Objective: To carry out an exploratory study in the literature on the implications associated with Candida auris infection in individuals 
in the pediatric age group. Methodology: This is an observational and descriptive study with a qualitative approach of the integrative literature review 
type. Results: 117 works were found in the selected databases, 71 results in Pubmed and 46 in the VHL. There were no results in the SciELO database. After 
screening by title, 57 publications were selected, of which 5 were duplicates in the databases. After reading the abstract and full text, 44 publications were 
excluded and 8 studies were selected. Discussion: In the pediatric population, the most common C. auris infection is bloodstream, the incidence is higher in 
males and the average mortality rate in studies with children and newborns is approximately 40%, with associations with other complications. Conclusions: 
Candida auris is a globally relevant pathogen due to its impact on human health. The therapeutic range for treating candidemia caused by C. auris is reduced 
and the tendency is for resistance to available antifungals to increase. The control of nosocomial infections and intra-hospital outbreaks must be prioritized.
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Resumo

Introdução: As espécies de fungos do gênero Candida são a causa predominante de infecções fúngicas nosocomiais e a quarta principal causa de todas 
as infecções hospitalares. Objetivo: Realizar um estudo exploratório na literatura acerca das implicações associadas à infecção por Candida auris em 
indivíduos na faixa etária pediátrica. Metodologia: Trata-se de um estudo observacional e descritivo com abordagem qualitativa do tipo revisão integrativa 
de literatura. Resultados: Foram encontrados 117 trabalhos nas bases de dados selecionadas, 71 resultados na PubMed e 46 na BVS. Na base de dados 
do SciELO não houve resultado. Após triagem pelo título foram selecionadas 57 publicações, destas, 5 eram duplicadas nas bases de dados. Após leitura 
do resumo e texto completo foram excluídas 44 publicações e 8 estudos foram selecionados. Discussão: Na população pediátrica, a infecção mais 
comum por C. auris é a de corrente sanguínea; a incidência é maior no sexo masculino e a média de mortalidade nos estudos com crianças e neonatos 
é de aproximadamente 40%, com associações a outras complicações. Conclusões: Candida auris é um patógeno de relevância a nível global, visto  seu 
impacto na saúde humana. O elenco terapêutico para tratamento da candidemia por C. auris é reduzido e a tendência é o aumento da resistência aos 
antifúngicos disponíveis. O controle de infecções nosocomiais e surtos intra-hospitalares deve ser priorizado.
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INTRODUCTION

Fungal infections have gained significant importance 
in medicine over the past decades due to their negative 
impact on health, particularly in immunosuppressed patients 
or those hospitalized with severe comorbidities. Fungal 
species of the Candida genus are the predominant cause of 
nosocomial fungal infections and the fourth leading cause 
of all hospital-acquired infections.(1,2) According to Du et al.(1) 
(2020), approximately 400,000 bloodstream infections (BSIs) 
caused by Candida spp. occur annually worldwide, with 
mortality rates exceeding 40%.

The yeast Candida auris was first isolated in Japan in 
2009 from the ear secretion of a female patient. In the 
following years, infections caused by C. auris became a 
global public health threat due to its rapid spread worldwide 
and its resistance to multiple antifungal drugs. Candidemia 
has been the most frequently reported type of invasive 
infection caused by C. auris, with mortality rates ranging 
from 30% to 60%.(1,2)

In the pediatric population, the presence of an immature 
immune system generally increases susceptibility to 
infectious diseases. In the hospital setting, the need for 
mechanical ventilation, sedation, use of catheters, recurrent 
aspiration, prolonged hospitalization, and the presence of 
comorbidities are recognized risk factors for the development 
of nosocomial infections.(3)

Although the incidence rate is lower, fungal infections 
in newborns and children are an alarming reality due to the 
associated morbidity and mortality, as well as the limited 
pharmacological treatment options available.(3,4) In a study 
by Almazeedi et al.(3) (2023), which assessed nosocomial 
infections in a pediatric intensive care unit, it was reported that 
the mortality rate for fungal infections was higher compared 
to bacterial infections. It is worth noting that all fungal species 
reported in this study belong to the Candida genus.

Thus, the objective of this research is to conduct an 
exploratory study of the literature on the implications 
associated with Candida auris infection in individuals within 
the pediatric age group.

MATERIALS AND METHODS

This study is an observational and descriptive research 
with a qualitative approach, classified as an integrative 
literature review. The selection of scientific articles for 
this review was conducted using the following electronic 
databases: National Library of Medicine (PubMed), Virtual 
Health Library – Brazil (BVS Brasil), and Scientific Electronic 
Library Online (SciELO). The search strategy combined the 
descriptor "Candida auris" with "pediatrics," "children," and 
"neonatal," using the Boolean operator AND.

Studies in any language were considered, provided they 
involved human research within the pediatric age group or 
presented relevant correlations and were published within 
the last five years (2020–2024). Exclusion criteria included 
studies that did not align with the research objective, literature 
reviews, preprints, and those that did not meet the remaining 
inclusion criteria.

RESULTS

A total of 117 studies were retrieved from the selected 
databases, including 71 results from PubMed and 46 from the 
Virtual Health Library (BVS). No results were found in the SciELO 
database. After title screening, 57 publications were selected; 
among these, five were duplicates across the databases.

Following the abstract and full-text review, 44 publications 
were excluded, and eight studies were selected, as shown 
in Figure 1. The eight selected studies, which assessed the 
impact of C. auris infection in pediatric populations, are 
described in Chart 1.
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Figure 1
Research flowchart.

Source: Authors.
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Chart 1
Studies that assessed the impacts of C. auris infection in pediatric populations.

AUTHOR TITLE STUDY TYPE RESULTS

Berrio et al.(5) (2020) Bloodstream infections with 
Candida auris among children in 
Colombia: Clinical characteristics 
and outcomes of 34 cases

Retrospective Study Of the 34 children with candidemia caused by C. auris, 65% of the patients were male, 
and 47% were aged between 29 and 365 days. 82% had CVC. The associated hospital 
mortality was 41%, including 57% in neonates, 50% in non-neonatal infants, 17% 
in children aged 1 to 5 years, and 20% in those older than 5 years. The median time 
from Candida BSI to death was 10 days (IQR, 6-23 days).

Chandramati et al.(6) 
(2020)

Neonatal Candida auris infection: 
Management and prevention 
strategies - A single centre 
experience

Retrospective Study The mean gestational age was 32.4 ± 4.9 weeks, with an overall mortality rate of 
41%. The clinical features were indistinguishable from other causes of sepsis. C. auris 
was sensitive to micafungin but resistant to fluconazole, and it showed variable 
sensitivity to voriconazole and amphotericin. Survival improved to 83% when infants 
were treated with a combination of micafungin and amphotericin B. Non-survivors 
had lower birth weight and presented other risk factors.

Escandón et al.(7) (2021) Laboratory-based surveillance of 
Candida auris in Colombia, 2016-
2020

Retrospective Study A total of 1,720 cases of C. auris were identified. The mean age of the patients was 
34 years; 317 (18%) cases were children under 16 years old, and 54% were male. 
Antifungal susceptibility was tested in 379 isolates; 35% of the isolates were resistant 
to fluconazole, 33% were resistant to amphotericin B, and 0.3% of the isolates were 
resistant to anidulafungin. 12% were multidrug-resistant, and no pan-resistant 
isolates were identified.

Kekana et al.(8) (2023) Candida auris Clinical Isolates 
Associated with Outbreak in 
Neonatal Unit of Tertiary Academic 
Hospital, South Africa

Cross-sectional study Of the 287 cases of C. auris infection confirmed by culture and identified through 
laboratory surveillance, 207 (72%) had viable isolates, and 188 (66%) were processed 
for whole-genome sequencing. Clade III (118/188, 63%) and IV (70/188, 37%) 
isolates cocirculated in the hospital. All 181/188 isolates with fluconazole MIC > 32 
µg/mL had mutations in ERG11. Dominated by clade III, the outbreak in neonatal 
units accounted for 32% (91/287) of all cases during the study period.

Mohsin et al.(9) 2020 A Cluster of Candida auris Blood 
Stream Infections in a Tertiary Care 
Hospital in Oman from 2016 to 2019 

Retrospective Study Of the 23 patients with C. auris fungemia, 2 were pediatric patients. All isolated 
samples were resistant to fluconazole but sensitive to echinocandins, which were 
used as the first-line therapy. C. auris affects both adults and children with a variety 
of risk factors, including central venous catheters and excessive use of antibiotics.

Moin et al.(10) (2021) C. auris and non-C. auris candidemia 
in hospitalized adult and pediatric 
Covid-19 patients; single center data 
from Pakistan

Retrospective cohort study A total of 26 cases of candidemia (4 C. auris, 22 non-C. auris) in 2,438 patients 
hospitalized for Covid-19 and 59 cases of candidemia (6 C. auris, 53 non-C. auris) 
in patients hospitalized for non- Covid-19 conditions were identified. Four of the 
26 patients with candidemia and Covid-19 were aged ≤ 15 years (10 months to 15 
years). Patients with C. auris candidemia had a longer hospital stay before the onset 
of candidemia (20 vs. 9 days) and a higher rate of multidrug-resistant bacterial 
isolation (100% vs. 50%). Both patients with Covid-19 and C. auris and those with 
non-C. auris candidemia had similar mortality rates (67% vs. 65%).

Shuping et al.(11) (2023) High Prevalence of Candida auris 
Colonization during Protracted 
Neonatal Unit Outbreak, South 
Africa

Cross-sectional study Evaluation and infectious surveillance of 195 children. The sensitivity of a PCR for rapid 
detection of colonization was 44% compared to culture. The infection incidence rate 
decreased by 85% after the research and implementation of isolation/cohort strategies.

Socarras et al.(12) (2021)
A Cluster of Neonatal Infections 
Caused by Candida auris at a Large 
Referral Center in Colombia

Case series A case series is reported involving 8 neonatal and pediatric patients who were treated 
at a large referral center in Colombia and developed invasive infections caused by C. 
haemulonii and C. auris.

Source: Authors.

Legend: CVC: central venous catheter; BSI: bloodstream infection; MIC: minimum inhibitory concentration.
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DISCUSSION

When C. auris was first identified in 2009, infection by 
this pathogen was considered rare. However, over the past 
decade, the species has spread globally, causing outbreaks 
in healthcare facilities across more than 50 countries. The 
main concerns associated with C. auris infection include its 
high transmissibility and resistance to multiple available 
antifungal drugs.(13)

In this context, Berrio et al.(5) (2021) conducted a 
retrospective study that followed 34 children with C. auris 
candidemia, of whom 65% were male and 47% were between 
29 and 365 days old. The majority (82%) had a central venous 
catheter (CVC), which is one of the primary factors associated 
with fungal infection in children, especially in intensive care 
settings. Pediatric onco-hematologic patients requiring 
prolonged CVC use tend to develop recurrent infections 
caused by Candida spp. Other clinically observed risk factors 
that influence the development of fungal infections include 
age, underlying disease, neutropenia, immunodeficiency, 
corticosteroid use, and total parenteral nutrition.

In the study, 97% of patients received specific antifungal 
treatment for C. auris bloodstream infections. Among them, 
47% were treated with amphotericin B deoxycholate, 29% with 
azoles, and 21% with caspofungin. Antifungal susceptibility 
testing was performed on 13 isolates, revealing resistance 
in 54% for amphotericin B, 15% for fluconazole, and 8% for 
anidulafungin, which were also resistant to amphotericin B 
but remained susceptible to caspofungin and micafungin. 
Amphotericin B is widely used in critically ill patients due 
to its broad-spectrum activity; however, resistance profiles 
such as those described in the study, combined with the slow 
growth of microbiological cultures, limit access to effective 
pharmacotherapy.

In clinical practice, patients with evident signs and 
symptoms of fungal infection are often treated empirically 
with antifungal agents due to delays in microbiological 
laboratory results. Treatment frequently begins with 
fluconazole; however, escalation to micafungin or 
amphotericin B is common in cases of clinical instability, 
severe thrombocytopenia, or abdominal surgeries. Laboratory 
and imaging follow-ups are essential for a rapid diagnosis of 
the condition when there is strong clinical suspicion. Tests 
such as complete blood counts showing thrombocytopenia, 
leukocytosis, and increased immature forms, as well as 
imaging modalities including X-rays, ultrasound, computed 

tomography, and fundoscopy, are commonly used to 
investigate deep-seated infection sites.

In the same study, the associated hospital mortality rate 
was 41%, including 57% in neonates, 50% in non-neonatal 
infants, 17% in children aged 1 to 5 years, and 20% in those 
over 5 years of age. The median time from Candida spp. 
bloodstream infection to death was 10 days (IQR, 6–23 days). 
Premature neonates, particularly those with low or very low 
birth weight, tend to present more severe clinical conditions 
and have a higher likelihood of developing candidemia due 
to prolonged antibiotic use, immature immune systems, 
and gastrointestinal tract malformations. Consequently, 
these patients succumb more quickly to fungal infections 
than older children.

Additionally, in the pediatric population, the most 
common C. auris infection is bloodstream infection, with 
a higher incidence in males. The average mortality rate in 
studies involving children and neonates is approximately 
40%, often associated with additional complications.(14) 
In the study by Berrio et al.(5) (2020), 26% of patients were 
premature, 59% were malnourished, 12% had cancer, 3% 
had undergone solid organ transplantation, and 3% had 
underlying kidney disease. Moreover, 82% received a blood 
transfusion within seven days before developing bloodstream 
infection, and 9% required hemodialysis. The most prevalent 
childhood cancer is acute lymphoblastic leukemia (ALL), 
which is frequently associated with recurrent hospitalizations, 
mainly due to febrile neutropenia and prolonged CVC use 
for chemotherapy administration. These factors, combined 
with weakened immunity, facilitate Candida spp. infections. 
Given the overall fragility of this clinical population, mortality 
tends to be significant.

Chandramati et al.(6) (2020) obtained similar results in 
a study involving neonates, with a mean gestational age 
of 32.4 (± 4.9) weeks and an overall mortality rate of 41%. 
The clinical characteristics were indistinguishable from 
other causes of sepsis. C. auris detected in the samples was 
susceptible to micafungin but resistant to fluconazole, with 
variable susceptibility to voriconazole and amphotericin B. 
Survival improved to 83% when infants were treated with a 
combination of micafungin and amphotericin B. Those who 
succumbed had lower birth weights and presented with 
additional risk factors.

Similarly, Socarras et al.(12) (2021) analyzed a series of 
eight cases, reporting a mortality rate of 37.5%. However, 
this outcome was secondary to the underlying disease. The 
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authors also noted that invasive infections caused by C. auris 
likely increase mortality if antifungal therapy is not optimized 
and combined with other measures, such as the removal of 
colonized invasive devices, due to biofilm formation.(12)

The use of broad-spectrum antibacterial therapy was a 
critical risk factor shared by all the cases in the series reported 
in this study, recognized as a risk factor for invasive candidiasis. 
This risk is associated with multiple antimicrobial classes, but 
there is evidence that the use of piperacillin/tazobactam is 
a significant predisposing factor for systemic candidiasis. 
Additionally, neonates with gastrointestinal malformations 
(the intestine being one of the reservoirs of Candida spp.) and 
infants with complex heart diseases are at increased risk of 
invasive fungal infections, particularly those who undergo 
heart transplantation while on immunosuppressants, as 
well as patients with cardiac diseases causing pulmonary 
complications.(12)

Ashkenazi-Hoffnung and Rosenberg Danziger(14) (2023) 
reported in their review on the topic that various clones of 
C. auris have emerged and been identified over the past 
decade. Phylogenetic analyses based on single nucleotide 
polymorphism (SNP) across the genome identified five main 
clades worldwide: South Asian (I), East Asian (II), South African 
(III), South American (IV), and a newly identified clade from 
Iran (V). It has been demonstrated that these clades exhibit 
unique clinical and microbiological characteristics. So far, 
nosocomial outbreaks and invasive infections have been 
associated with C. auris clades I, III, and IV.(14)

In the study by Kekana et al.(8) (2023), which evaluated 
287 cases of C. auris infection at a tertiary hospital in South 
Africa, it was found that 66% of the cases underwent whole-
genome sequencing and identified the presence of C. auris 
clades III and IV. Clade III was more prevalent in neonatal 
infections (32%). In this study, among the 188 genetically 
evaluated samples, 181 exhibited a minimum inhibitory 
concentration (MIC) for fluconazole > 32µg/mL and mutations 
in the ERG11 gene.

Regarding the treatment of Candida spp. infections, azole 
antifungals are typically used, as they inactivate lanosterol 
14α-demethylase, thereby inhibiting the biosynthesis of 
ergosterol, an essential component of fungal membranes and 
cellular integrity. Resistance to azoles is commonly associated 
with the indiscriminate use of antimicrobials but can also 
arise from intrinsic factors, such as mutations or alterations in 
the expression of genes like ERG11 and ERG3, which encode 
proteins involved in ergosterol biosynthesis. Mutations in these 
genes can critically affect the efficacy of azole antifungals.(15,16)

In the study by Escandón et al.(7) (2021), 1,720 cases of C. 
auris were identified in Colombia between 2016 and 2020. 
The median age of patients was 34 years, with 18% being 
children under 16 years old and 54% being male. Antifungal 
susceptibility was tested in 379 isolates, of which 35% were 
resistant to fluconazole, 33% to amphotericin B, and 0.3% to 
anidulafungin. Additionally, 12% were multidrug-resistant, 
and no pan-resistant isolates were identified.(12)

The study by Mohsin et al.(9) (2020) also evaluated 
antifungal therapy, analyzing 23 samples from a tertiary 
hospital in Oman with C. auris fungemia. Among the 23 
patients, two were pediatric. All isolated samples were 
nonsusceptible to fluconazole, confirming the yeast's 
resistance to azoles. However, they were susceptible to 
echinocandins, which were used as first-line therapy.

Although many studies demonstrate the susceptibility of 
C. auris to echinocandins such as anidulafungin, caspofungin, 
and micafungin, these therapeutic options may not suffice in 
the future, given the increasing resistance to this drug class, 
which will further limit the therapeutic arsenal.(12,14)

Additionally, neonates hospitalized in neonatal intensive 
care units are at high risk for invasive candidiasis, which 
is the second most common cause of infection-related 
mortality, with a mortality rate ranging from 24% to 26%. Since 
micafungin clearance adjusted for body weight is higher in 
neonates than in older children and adults, neonates require 
higher weight-based doses of micafungin.(17)

Auriti et al.(17) (2021) evaluated the efficacy and safety 
of micafungin in a clinical study involving 35 neonates 
and young infants colonized by Candida spp. A transient 
increase in transaminases was observed in 20% of patients. 
Micafungin at a dose of 8 mg/kg per day was effective and well 
tolerated. Treatment success with micafungin was achieved 
in 61.9% of patients regardless of treatment duration, and 
among those who completed at least 14 days of therapy, 
the success rate was 86.7%. Fungemia requires a longer 
treatment duration and routine monitoring of laboratory 
tests and microbiological cultures.

Measures for controlling fungemia outbreaks are also 
effective, as demonstrated by Shuping et al.(11) (2023), who 
conducted infectious surveillance of 195 children in a neonatal 
unit in South Africa. The sensitivity of PCR for rapid detection 
of colonization was 44% compared to culture. The infection 
incidence rate decreased by 85% following surveillance and 
the implementation of isolation/cohort measures.

Candida spp. can be transferred from environmental 
surfaces to hands. Candida auris has been shown to persist 
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on plastics for at least 14 days, with viability tests indicating 
that the cells can also enter a metabolically active but non-
cultivable state. Given the propensity of C. auris to cause 
outbreaks, the U.S. Centers for Disease Control and Prevention 
emphasizes adherence to proper hand hygiene, combined 
with standard and contact precautions, isolation of infected 
patients in private rooms, thorough daily cleaning, and 
terminal room disinfection.(18)

Ten years after the identification of C. auris, the first 
case of Covid-19, a disease caused by the SARS-CoV-2 virus, 
was reported. Co-infections with pathogens are extremely 
alarming; the persistence of C. auris on hospital surfaces and 
its high resistance to antifungal agents, combined with the 
complications caused by Covid-19, can be severe and lead 
to fatalities. Patients admitted to Intensive Care Units (ICUs) 
are at higher risk of C. auris colonization/infection.(19)

Moin et al.(10) (2021) evaluated cases of candidemia 
associated or not with Covid-19. A total of 26 cases of 
candidemia (4 C. auris, 22 non-C. auris) among 2,438 
hospitalized Covid-19 patients and 59 cases of candidemia 
(6 C. auris, 53 non-C. auris) among non-Covid patients were 
identified. Four of the 26 patients with Covid-19-associated 
candidemia were ≤15 years old (10 months to 15 years). 
Patients with C. auris candidemia had a longer hospital 
stay before the onset of candidemia (20 vs. 9 days) and 
a higher rate of multidrug-resistant bacterial isolation 
(100% vs. 50%). Both non-C. auris Covid-19 patients and 
C. auris Covid-19 patients exhibited similar mortality rates 
(65 vs. 67%).

CONCLUSIONS

Candida auris is a pathogen of global concern due to its 
impact on human health. The therapeutic options for treating 
C. auris candidemia are limited, and resistance to available 
antifungals is increasing. Controlling nosocomial infections 
and in-hospital outbreaks should be prioritized.

The association between C. auris and other patient 
conditions, such as comorbidities, particularly COVID-19, 
contributes to increased morbidity and mortality, with 
morbidity linked to neurological damage in infants.

The indiscriminate use of antimicrobials was highlighted 
in the analyzed studies as a predictor of Candida spp. infection 
in individuals with developing immune systems, such as 
neonates and children. A multidisciplinary approach is 
essential to minimize harm to these patients.
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