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Introduction: Kodamaea ohmeri is an emerging opportunistic yeast pathogen
associated with high mortality yet reports of nosocomial outbreaks—particularly
in neonatal intensive care units—remain scarce.

Methods: We retrospectively identified five cases of K. ohmeri fungemia
occurring within a 2-month period in the NICU of a tertiary general hospital
in China. Clinical and epidemiological data were collected. Isolates were
identified by MALDI-TOF MS and characterized by CHROMagar™ Candida
chromogenic medium, antifungal susceptibility testing (Sensititre YeastOne™),
and microsatellite genotyping. A systematic literature review of K. ohmeri
bloodstream infections was also performed.

Results: All five neonates (median age 1 month) had indwelling catheters,
received mechanical ventilation and broad-spectrum antibiotics, and all survived
following antifungal therapy and catheter removal. Seven isolates from the
five patients exhibited identical microsatellite genotypes across three highly
polymorphic loci, confirming clonal transmission and a common nosocomial
origin. Morphological dimorphism (smooth/rough colony types) was observed
in one isolate. Fluconazole MICs were elevated (4-8 pg/mLl), whereas
echinocandins and amphotericin B showed low MICs. The literature review
identified 30 sporadic cases and two prior outbreaks (total 38 patients; mortality
32%), with prematurity, indwelling catheters, and broad-spectrum antibiotic use
as predominant risk factors.

Conclusion: This cluster describes an outbreak of K. ohmeri fungemia in
neonates. Microsatellite genotyping proved valuable for confirming nosocomial
transmission. Accurate identification (MALDI-TOF MS), prompt catheter removal,
and appropriate antifungal therapy are crucial. Enhanced hand hygiene and
environmental disinfection remain essential for NICU infection control.
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1 Introduction

Invasive fungal infections (IFIs), characterized by high
morbidity and mortality, are systemic infections caused by
various opportunistic fungi, including yeasts (e.g., Candida spp.),
molds (e.g., Aspergillus spp., Mucorales), and diphasic fungi (e.g.,
histoplasma spp.) (Fang et al., 2023). Candida species account for
approximately 70% of IFI cases (Bongomin et al., 2017). Although
Candida remains the most prevalent pathogen, the incidence of
infections caused by rare, non-Candida opportunistic yeast species
is increasing (Mpakosi et al., 2024). Kodamaea ohmeri (K. ohmeri)
is one of the most significant emerging pathogens among these
rare yeasts, associated with higher mortality rates compared to
candidemia (Mpakosi et al., 2024).

K. ohmeri, also known as Pichia ohmeri or Yamadazyma
ohmeri, belongs to the Saccharomycetaceae family. It is frequently
isolated from environmental sources and is predominantly utilized
in the food fermentation industry (Zhou et al., 2021). K. ohmeri was
firstly isolated from pleural effusion in 1984 and initially considered
a contaminant. Since its first report as a cause of fungemia in the
United States in 1998 (Bergman et al., 1998), K. ohmeri has been
recognized as an emerging human pathogen capable of causing
infections in immunocompromised patients, neonates, and long-
term hospitalized individuals (Sun et al., 2024; Vivas et al., 2016).
Currently, sporadic cases of K. ohmeri infection have been reported
worldwide, but reports of cluster infections remain scarce.

In the present study, our team retrospectively identified
five cases of K. ohmeri fungemia occurring within a 2-month
period in the NICU of a municipal tertiary general hospital in
China. Microsatellite genotyping confirmed clonal transmission,
indicating a nosocomial outbreak. We further summarized the
clinical, epidemiological, and microbiological characteristics of this
outbreak and conducted a literature review, aiming to contribute to
the prevention and management of invasive fungal diseases caused
by K. ohmeri.

2 Materials and methods

2.1 Isolate selection

The seven K. ohmeri isolates from five neonates in this
outbreak were originally collected through the CHIF-NET program
and included in a previous study by Li et al. (2024), where
a potential outbreak was first identified based on microsatellite
genotyping results. The present study provides a detailed clinical
and microbiological analysis of that outbreak. Inclusion criteria for
this case series were: (1) isolation of K. ohmeri from blood culture;
(2) admission to the NICU during the outbreak period (June—
August 2017); and (3) availability of clinical records and isolates for
further analysis.

2.2 Clinical data collection

A retrospective collection of epidemiological, clinical, and
microbiological data was conducted for five confirmed cases of
K. ohmeri fungemia occurring between June and August 2017 in the
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neonatal intensive care unit (NICU) of a municipal tertiary general
hospital in China.

Epidemiological data primarily included patient demographic
characteristics: age, sex, and date of admission. Clinical data
encompassed: (1) underlying diseases; (2) clinical manifestations;
(3) risk factors for invasive fungal infection; (4) clinical
management; and (5) clinical outcomes. Microbiological data
included: (1) source and time of pathogen isolation; and (2)
antifungal treatment regimens.

All data were reviewed and validated by two independent
investigators and were collected in accordance with the ethical
standards of the institutional research committee.

2.3 Isolation and identification

Strains isolated from distinct sites of the same patient were
classified as different strains. A total of 7 strains were isolated
from the 5 patients (Patients 1 and 5 both had pathogens isolated
simultaneously from peripheral and catheter blood cultures).

All isolates were inoculated onto CHROMagar'™ Candida
chromogenic medium (CHROMagar, France) and incubated at 35
and 28°C in ambient air. Colony morphology and color changes
were observed at 24, 48, and 72 h and at 7 days. Gram staining
and calcofluor white fluorescence staining were performed for
microscopic examination.

Definitive identification was performed using matrix-assisted
laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS) with the VITEK MS IVD instrument
(BioMerieux, France) according to the manufacturer’s protocol.
Analysis utilized the VITEK® MS IVD v2.0 database.

2.4 Microsatellite genotyping

Yeast genomic DNA was extracted from colonies using
the MasterPure™ Yeast DNA Purification Kit (LGC,
United Kingdom). Based on the K. ohmeri reference strain
NRRL Y-1932 (GenBank assembly accession: GCA_003708155.1
ASM370815v1) genome, 842 microsatellite loci were identified.
Primers for 50 loci were designed, and three highly polymorphic
loci (P10, P11, P26) located in non-coding regions were
selected following reliable amplification and Polyacrylamide
Gel Electrophoresis (PAGE) assessment in pilot experiments. The
detailed development and validation of these markers have been
described in our previous work (Li et al., 2024)

All strains underwent Polymerase Chain Reaction (PCR)
amplification, and allele sizes were precisely determined using
an ABI 3730XL sequencer. Genetic relatedness was analyzed
using BioNumerics software v7.6 (Applied Maths, Sint-Martens-
Latem, Belgium).

2.5 Antifungal susceptibility testing

In vitro antifungal susceptibility of the seven K. ohmeri
strains was determined using the Sensititre YeastOne™
YO10 panel (Thermo Scientific, Cleveland, OH, United States).
Minimum inhibitory concentrations (MICs) were determined for
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anidulafungin, micafungin, caspofungin, flucytosine, posaconazole,
voriconazole, itraconazole, fluconazole, and amphotericin B. As
neither the European Committee on Antimicrobial Susceptibility
Testing (EUCAST) nor the Clinical and Laboratory Standards
Institute (CLSI) provide specific breakpoints for K. ohmeri, results
are presented as MIC values without interpretive categories.

2.6 Literature review

A systematic literature search was conducted in PubMed
using the keywords: “(Kodamaea ohmeri” OR “Pichia ohmeri”)
AND (“bloodstream infection” OR “sepsis” OR “bacteremia”
OR “fungemia” OR “septicopyemia” OR “septicemia”).” Inclusion
criteria: (1) original case reports or case series; (2) documented
K. ohmeri bloodstream infection; (3) published in English or
Chinese; (4) contained complete clinical details. Exclusion criteria:
reviews, conference abstracts, articles lacking complete clinical
information, or not describing bloodstream infection.

3 Results

3.1 Epidemiological description of the
outbreak

Five patients were admitted to the NICU; two were males and
three were females. All were under 1 year of age, with a mean
age of 3 months. Patient 1, who had undergone colostomy for
congenital anal atresia, was the index case, admitted to the NICU

10.3389/fmicb.2026.1810513

on June 13, 2017. Pathogens were isolated from both peripheral and
catheter blood culture on hospital day 38. Patient 2 was admitted
on August 17, 2017, for severe community-acquired pneumonia
and neonatal sepsis. K. ohmeri was detected in positive peripheral
blood culture on hospital day 13. Patient 3 was admitted on the
same day as Patient 2 due to severe congenital duodenal stenosis
with obstruction. The same pathogen was isolated from peripheral
blood culture 5 days after its detection in Patient 2. Patients 4
and 5 were admitted for congenital anal agenesis and congenital
duodenal atresia, respectively. Pathogens were detected in Patient
4’s peripheral blood culture 2 days after detection in Patient 3, and
in both the peripheral and catheter blood culture in Patient 5 4 days
after Patient 3. Final identification confirmed K. ohmeri infection in
all five patients. Figure 1 presents the timeline of the isolation and
antifungal treatment of K. ohmeri strains for the five patients.

3.2 Clinical characteristics and

management

Primary clinical manifestations included cough, fever,
vomiting, and diarrhea. Patient 2 exhibited dyspnea, while Patient
3 presented with anemia and progressive thrombocytopenia.
All patients received mechanical ventilation and corticosteroid
therapy. In addition to peripherally inserted central catheters
(PICCs), four patients were placed gastric tubes and two were
placed abdominal drainage tubes. All patients received empiric
therapy with multiple antibiotics (> 2). Cefoperazone-sulbactam
and teicoplanin were the most frequently administered antibiotics
(5/5 patients), followed by piperacillin-tazobactam (4/5), imipenem
(4/5), azithromycin (2/5), and cefoxitin (2/5). Patient 4 additionally

{ Admission to NICU Fluconazole
. Discharge from NICU Voriconazole
| Peripheral blood isolation Amphotericin
Peripheral and catheter blood isolation
PICC replacement
| Tube removal K6,K7
Patient 5 e A 1 [ VYY 1
cba
K5
Patient 4 L A | .
a
K4
Patient 3 L LLY 1 I [
a
K3
Patient 2 Lol | 1 | LA
K1,K2
Patient 1 | | | | N | 3
b a
| 1 | 1 | I I 1 | 1 | 1 | I
0 20 40 60 80 100 120
Time (day)
FIGURE 1
Timeline of the isolation and the antifungal treatments of K. ohmeri in five patients. ?PICC removal. ?’Abdominal drain removal. ¢Gastric tube
removal.
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received cefepime. PICCs were removed or replaced within 2 days
of pathogen detection in all cases. Antifungal therapy consisted
of fluconazole for all five patients, with three also receiving
voriconazole and two receiving amphotericin B. Following active
treatment, all patients were discharged after a mean hospital
stay of 54.8 days. Table 1 lists the clinical and epidemiological
characteristics of five patients in this study.

3.3 Microbiological characteristics

On CHROMagar™ Candida chromogenic medium, colonies
appeared pink at 24 h, turned blue-purple at 48 h, and became blue
at 72 h (Figure 2). Gram staining and calcofluor white fluorescence
staining revealed yeast-like cells (Figure 3).

Notably, the K. ohmeri K5 strain isolated from peripheral blood
of Patient 4 exhibited two distinct colonial morphologies: a smooth
type (S) with a flat, smooth surface, and a rough type (R) with a
rough and wrinkled surface. Microscopic examination of the S-type
revealed yeast-like cells, while the R-type revealed predominantly
pseudohyphae (Figure 4).

MALDI-TOF MS analysis using the VITEK® MS IVD v2.0
database definitively identified all isolates as K. ohmeri. Initial
presumptive identification based on CHROMagar color had

10.3389/fmicb.2026.1810513

misidentified six isolates as C. albicans and one isolate as
C. dubliniensis.

3.4 Microsatellite genotyping

All seven K. ohmeri strains isolated from the five patients
shared the identical microsatellite genotype across the three highly
polymorphic loci (P10, P11, and P26), The specific allele sizes
for all strains were 308 base pairs (bp) for locus P10, 367 bp for
locus P11, and 311 bp for locus P26. This genotype, designated as
microsatellite type 12 (MT12) in our previous multicenter study
(Li et al, 2024), provides strong molecular evidence of clonal
transmission, confirming a common nosocomial origin for this
outbreak.

3.5 Antifungal susceptibility profiles

For the echinocandins, MICs of anidulafungin were
0.25 pg/mL (6/7) and 0.5 wg/mL (1/7), and those of micafungin
were 0.12 pg/mL (4/7) and 0.25 pg/mL (3/7). Caspofungin MICs
ranged from 0.12 to 1 pg/mL, with an MIC50 of 0.25 pg/mL.
Among the azoles, posaconazole MICs were 0.12 pg/mL (4/7)
and 0.06 pg/mL (3/7), itraconazole MICs were 0.12 pg/mL (3/7)

TABLE1 Clinical and epidemiological characteristics of the K. ohmeri fungemia patient in present case.

Clinical
characteristics
Age (months) 12 2 1 1 1
Gender Male Female Female Male Male
Admission time 2017.6.13 2017.8.17 2017.8.17 2017.8.29 2017.8.5
Department NICU NICU NICU NICU NICU
Underlying disease CHD, CIA, bronchitis Severe CAP, sepsis shock CDSO, CIA, ileus, CDA,
bronchopneumonia bronchopneumonia bronchopneumonia
Clinical Cough Fever, wheezing, Vomiting, cough Abdominal distension, Vomiting, cough
manifestation diarrhea, dyspnea fever
Hospital stays (days) 76 60 60 31 47
Isolation sources Peripheral blood (K1), Peripheral blood (K3) Peripheral blood (K4) Peripheral blood (K5) Peripheral blood (K6),
catheter blood (K2) catheter blood (K7)
Isolation time 2017.7.21 2017.8.30 2017.9.4 2017.9.6 2017.9.8
Antifungal agents Fluconazole, Fluconazole, Voriconazole, Fluconazole Fluconazole
Voriconazole, Amphotericin B, Fluconazole
Amphotericin B Voriconazole

Antibiotic TZP, CSL, TEC, IPM, CSL, TEC, IPM, AZM, TZP, CSL, TEC, IPM, FEP, CSL, TEC TZP, ERY, IPM, TEC,

AZM, FOX TZP, LZD, MEM FOX CSL
Catheter PICC, AD PICC, OGT PICC, OGT PICC, OGT PICC, AD, OGT
Tube removal Yes Yes Yes Yes Yes
Mechanical Yes Yes Yes Yes Yes
ventilation
Corticosteroids Budesonide, Budesonide Budesonide Budesonide Budesonide

dexamethasone

Outcome Recovered Recovered Recovered Recovered Recovered

AD, Abdominal Drain; CHD, Congenital Heart Disease; CIA, Congenital Imperforate Anus; CAP, Community-Acquired Pneumonia; CDS, Congenital Duodenal Stenosis; CDSO, Congenital
Duodenal Stenosis with Obstruction; CDA, Congenital Duodenal Atresia; OGT, Orogastric Tube; TZP, Piperacillin-tazobactam; CSL, Cefoperazone/Sulbactam; TEC, Teicoplanin; IPM,
Imipenem; AZM, Azithromycin; FOX, Cefoxitin; LZD, Linezolid; MEM, Meropenem; ERY, Erythromycin.
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FIGURE 2

type of K5 (D) after (1) 24 h, (2) 48 h, (3) 72 h, and (4) 7 days.

Morphology of K. ohmeri strains incubated on CHROMagar Candida chromogenic medium- strain K1 (A), strain K5 (B), smooth type of K5 (C), rough
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FIGURE 3

Gram staining (A) (x 40) and calcofluor white fluorescence staining (B) (x 40) of K. ohmeri.

and 0.25 pg/mL (4/7), and voriconazole MIC was uniformly
0.06 pg/mL (7/7). Notably, fluconazole MICs were 8 pg/mL (5/7)
and 4 pg/mL (2/7). Both fluconazole MIC values fell within the
non-susceptible range according to established Candida spp.
breakpoints. MICs of 5-fluorocytosine were < 0.06 pg/mL and
those of amphotericin B were < 0.25 pg/mL for all strains. The
susceptibility profile of all strains is summarized in Table 2.

3.6 Literature review

A systematic literature search identified 54 articles, from which
31 sporadic cases and 3 nosocomial outbreaks of K. ohmeri
fungemia were included, encompassing a total of 43 patients.
The overall mortality rate was 30.2% (13/43). Among these, 15
cases occurred in neonates, with a mortality rate of 20% (3/15),
highlighting the vulnerability of this population.

Frontiers in Microbiology

The cohort consisted of 28 males and 15 females. The most
frequently reported clinical manifestations were fever and chills
(n = 35), followed by gastrointestinal symptoms such as vomiting,
diarrhea, and abdominal distension (n = 11), and respiratory
symptoms including cough and dyspnea (n = 8). Predominant
underlying conditions included prematurity (n = 15), pneumonia
(n = 6), enteritis or necrotizing enterocolitis (n = 5), leukemia
(n = 4), diabetes mellitus (n = 4), and severe burns (n = 3).

Indwelling catheters were present in 65% (28/43) of patients,
and mechanical ventilation was required in 37% (16/43). In 12
patients, K. ohmeri was isolated from both blood and catheter tips,
supporting a strong association with catheter-related bloodstream
infections. Prior exposure to broad-spectrum antibiotics was
documented in the majority cases. Two previously reported
outbreaks occurred in pediatric intensive care units, and the
present study adds a third neonatal outbreak confirmed by
molecular genotyping.
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FIGURE 4

Microscopic examination of K. ohmeri (K5). Smooth type: (A) Gram staining, (x 40); (B) Calcofluor white staining (x 40). Rough type: (C) Gram stain

(x 10); (D) Calcofluor white staining (x 40).

These findings indicate that K. ohmeri fungemia predominantly
affects immunocompromised or critically ill patients, particularly
neonates with low birth weight, indwelling devices, and prolonged
antibiotic therapy. The high prevalence of catheter-related
infections underscores the importance of prompt catheter removal
as a key management strategy. Detailed epidemiological and clinical
characteristics are summarized in Supplementary Table 1.

4 Discussion

K. ohmeri fungemia predominantly occurs in patients with
severe immunosuppression or immunodeficiency. Common
predisposing factors include infectious diseases (e.g., pneumonia,
enteritis, bacteremia), hematological malignancies like leukemia,
solid tumors, and diabetes. Singh et al. (2024) reported three cases
of K. ohmeri fungemia in immunocompromised patients with
underlying conditions including long-term corticosteroid use,
hemodialysis, and extensive burns. Despite prompt initiation of
echinocandin therapy, all three patients ultimately died, which was
likely attributable to the severity of their underlying conditions
and critical illness. Invasive procedures (e.g., central venous
catheterization, total parenteral nutrition, mechanical ventilation,
PICC insertion) represent significant risk factors. Among the
reviewed cases, 28 patients had indwelling catheters (28/43),
16 required mechanical ventilation (16/43), and pathogens were
isolated from both catheter tips and blood in 12 patients. Therefore,
alongside appropriate antifungal therapy, timely catheter removal
or replacement is crucial for managing K. ohmeri fungemia. All
five patients in this report underwent mechanical ventilation
and catheterization, with catheter blood cultures positive in
two cases. Prolonged broad-spectrum antibiotic use is another
common risk factor, likely due to disruption of normal microbiota
and mucosal barrier integrity, facilitating opportunistic yeast
invasion. Consequently, discontinuing unnecessary antibiotics

Frontiers in Microbiology

upon pathogen identification may constitute an effective adjunctive
measure.

Neonates, particularly those with low birth weight or
prematurity, are highly susceptible. A review of 342 cases across
39 studies (Mpakosi et al.,, 2024) indicated that K. ohmeri is a
leading cause of neonatal fungemia among rare, non-Candida
opportunistic yeasts (54/342, 16%), with a mortality rate of 39%
in affected neonates. Previous reports of neonatal K. ohmeri
fungemia (Taj-Aldeen et al., 2006; Poojary and Sapre, 2009;
Vivas et al., 2016; Sundaram et al., 2011; Al-Sweih et al., 2011)
predominantly involved preterm infants, with most weighing <
1,300 g (very low birth weight, VLBW). VLBW preterm infants
have immature immune systems, compromised mucocutaneous
barriers, prolonged hospitalization, frequent broad-spectrum
antibiotic exposure, and undergo multiple invasive procedures,
all contributing to K. ohmeri fungemia risk. A previous study
(Mpakosi et al., 2024) reported that the incidence of neonatal
fungemia nearly tripled between 2001 and 2023. The five neonates
in our outbreak exhibited all these classic risk factors—including
PICC lines, mechanical ventilation, and extensive antibiotic
therapy—aligning perfectly with the profiles described in the
literature. Concurrently, researchers across multiple regions have
verified significantly improved survival rates among very low birth
weight (VLBW) and extremely low birth weight (ELBW) infants
over the past two decades (AlQurashi, 2021; Abolfotouh et al,
2018; Chen et al., 2014; Santhakumaran et al., 2018). Given the
observed epidemiological correlation, investigators hypothesized
that the rising incidence of neonatal fungemia may partly reflect
improved survival rates of VLBW and ELBW infants, mainly
attributable to significant advances in perinatal care. Nevertheless,
managing infections in neonatology departments, particularly
NICUs, remains challenging.

Preventing nosocomial infections (NIs) is paramount in
neonatology, especially within NICUs (Johnson et al, 2021;
Baltimore, 1998). The three previously reported in-hospital
outbreaks (Otag et al., 2005; Liu et al., 2013; Wang et al., 2025)
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TABLE 2 Antifungal susceptibility results of Kodamaea ohmeri isolates.

10.3389/fmicb.2026.1810513

Antifungal

Anidulafungin 0.5 0.25 0.25 0.25 0.25 0.25 0.25
Micafungin 0.25 0.12 0.12 0.12 0.25 0.25 0.12
Caspofungin 0.5 0.25 0.12 0.12 0.25 1 0.12
Flucytosine < 0.06 <0.06 < 0.06 <0.06 < 0.06 <0.06 < 0.06
Posaconazole 0.12 0.12 0.06 0.06 0.12 0.12 0.06
Voriconazole 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Itraconazole 0.25 0.25 0.12 0.12 0.12 0.25 0.12
Fluconazole 8 8 8 8 4 4 8
Amphotericin B 0.5 0.25 0.25 0.25 0.25 0.25 0.25

all occurred in pediatric ICUs. One (Otag et al., 2005) involved
two patients diagnosed within a 20-day period in a Turkish
pediatric ICU in 2005. Another (Liu et al, 2013) occurred in
the NICU of a Chinese children’s hospital in 2013. The most
recent (Wang et al., 2025), also in China, resulted in infections in
four neonates. Six patients developed hospital-acquired K. ohmeri
fungemia within 5 months. Clonality was confirmed by Random
Amplification Polymorphic DNA (RAPD). All six were low-birth-
weight preterm infants with prolonged broad-spectrum antibiotic
exposure; five had PICCs, four required mechanical ventilation.
Five were successfully treated with caspofungin and one with
fluconazole. In the current outbreak, five NICU patients developed
K. ohmeri fungemia within 2 months. Microsatellite genotyping
confirmed the isolates were clonal, indicating nosocomial cross-
transmission. All five patients had risk factors (mechanical
ventilation, catheterization). Although no formal institutional
investigation was conducted at the time of the outbreak, potential
causes—such as ward overcrowding, inadequate environmental
disinfection, and suboptimal hand hygiene compliance among
healthcare workers (HCWs)—are inferred based on previous
research. A 17-month epidemiological investigation of 38 K. ohmeri
fungemia cases in Indian (Chakrabarti et al., 2014) found 78.9%
originated in the NICU; contemporaneously, K. ohmeri was
isolated from HCW hands in the same NICU, strongly implicating
HCW hands as the primary transmission route. This aligns with
findings by Lotfinejad et al. (2021). Strict hand hygiene and rigorous
environmental disinfection are therefore critical for preventing and
controlling NIs in NICUs. Surveillance using methods such as
microsatellite genotyping can effectively reduce NI rates (Li et al.,
2017) and have been proved a new tool for hospital infection
surveillance (Sabino et al., 2015; Luo et al., 2023; Gewecke et al.,
2024). Microsatellites, defined as short tandem repeats dispersed
throughout the genome, are identified by motif searches. These
loci are highly polymorphic and demonstrate excellent inter-
laboratory reproducibility compared to traditional methods like
RAPD (Zhang et al,, 2020; Li et al., 2024). Using microsatellite
genotyping, we confirmed a nosocomial infection outbreak that had
not been previously detected or managed, demonstrating its value
in NI surveillance. Unfortunately, as this outbreak was identified
retrospectively, environmental sampling for transmission route
tracing was unavailable. Moreover, because the outbreak was
recognized and analyzed retrospectively, our findings could not
be applied to real-time infection control measures during the
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actual event. This underscores the need for prospective surveillance
systems that enable early detection and prompt intervention in
neonatal intensive care units.

CHROMagar Candida chromogenic medium is a rapid and
convenient tool assisting in the routine identification of common
Candida species based on characteristic colony color changes.
However, the color of K. ohmeri colonies on this medium
changes dynamically over time, transitioning from pink to blue.
This phenomenon typically requires at least 2-3 days for pink-
blue colonies to develop, and a full week may be needed for
complete blue colony formation. If colony colors are assessed
at inappropriate times (too early or too late), K. ohmeri can be
easily confused with other Candida species. In this study, all
isolates exhibited this color transition, which likely explains their
initial misidentification as C. albicans (n = 6) and C. dubliniensis
(n = 1), both of which typically appear as green colonies on
CHROMagar. Such identification confusion has been previously
reported; for instance, Indian investigators (Chakrabarti et al.,
2014) retrospectively identified 38 K. ohmeri isolates among 148
presumed C. tropicalis strains. Consequently, clinical microbiology
laboratories are advised to use MALDI-TOF MS or gene sequencing
for accurate identification of yeast isolates.

Morphological transition in Yeast, that is their ability to
switch reversibly between yeast and hyphal/pseudohyphae forms,
represents a crucial biological characteristic and a well-established
pathogenic mechanism. This phenomenon has been extensively
studied, particularly in Candida albicans (Gow et al., 2011;
Beaussart et al., 2012, Villa et al., 2020). The hyphal/pseudohyphae
form exhibits enhanced adhesion and tissue invasion capabilities,
enabling biofilm formation and resistance against host immunity
(Chow et al, 2021). Conversely, the yeast form facilitates
dissemination through the bloodstream to distal organs and
possesses a greater capacity for immune evasion (Gow et al,
2011). Both forms play significant roles in invasive fungal diseases,
especially bloodstream infections caused by yeast. The ability
to switch between these two morphological states is a key
virulence trait for pathogenic yeasts (Brown and Gow, 1999),
mutants locked in either hyphal/pseudohyphae or yeast form
demonstrate diminished virulence (Lo et al., 1997). Factors such
as elevated temperature (37°C), the presence of serum, contact
with endothelial cells, and interaction with other microorganisms
within the host environment (Grainha et al., 2020) can induce the
morphological transition from the yeast to hyphal/pseudohyphae.
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In this study, we observed morphological polymorphism in strain
K5 and hypothesized that K. ohmeri may possess a similar adaptive
mechanism. The strain K5 was isolated from a 1-month-old
neonate admitted to the NICU with fever. The pathogen was
isolated 1 week after NICU admission, and only 2 days after the
previous case. Therefore, we hypothesized that the pathogen might
have been transmitted via air or HCWs’ hands. Subsequently, it
converted to the hyphal/pseudohyphae form, expressing adhesins
and forming a biofilm on the PICC catheter. Switching back
to the yeast form facilitated the detachment of yeast cells,
leading to hematogenous dissemination. Peripheral blood samples
were collected during this transition period, ultimately yielding
colonies exhibiting two distinct morphologies on culture media.
Currently, there is no existing research on the morphological
transition mechanisms in K. ohmeri. Our hypothesis is based on
the theoretical framework of morphogenesis dynamics observed
in Candida bloodstream infections (Cleary et al, 2016; Mech
et al, 2014). While the overarching mechanisms are likely
similar, differences exist even among various Candida species
(Staniszewska, 2020). Therefore, specific aspects of morphological
transitions in K. ohmeri, such as its biofilm-forming capacity, the
specific signaling pathways involved, and the molecular targets
engaged, require further investigation.

Fluconazole is the most common empiric antifungal agent.
Consistent with literature reports (Zhou et al., 2021; Yang et al,,
2009; Sundaram et al., 2011; Vivas et al., 2016), our isolates
exhibited high fluconazole MICs (4-8 jLg/mL), indicating reduced
in vitro susceptibility. However, two patients were treated with
fluconazole solely and recovered, probably due to catheter removal
at the same time, which played a decisive role in improving
their condition. Several studies (De Barros et al., 2009; Kanno
et al., 2017; Haidar et al., 2021; Li et al, 2022) recommend
echinocandins as first-line therapy for K. ohmeri fungemia due
to higher in vitro susceptibility and favorable safety profiles
compared to azoles. Nevertheless, echinocandin treatment failures
have occurred (Distasi et al., 2015; Tashiro et al., 2018). Importantly,
echinocandins exhibit poor penetration into sites like the eyes,
brain, and cerebrospinal fluid, combination antifungal therapy
should be considered for infections involving these sites (Felton
et al,, 2014). The European Society of Clinical Microbiology and
Infectious Diseases (ESCMID) and European Confederation of
Medical Mycology (ECMM) joint clinical guidelines recommend
amphotericin B as primary therapy for invasive K. ohmeri infection,
with echinocandins as a second-line option. Arendrup et al. (2014)
However, amphotericin B is highly nephrotoxic and requires lower
doses in neonates and patients with organ dysfunction. Taj-Aldeen
(Taj-Aldeen et al., 2006) reported a case with in vitro amphotericin
B susceptibility (MIC 0.064 pg/mL) that failed clinically. The
patient subsequently responded to liposomal amphotericin B (L-
AmB). This underscores that in vitro susceptibility does not
invariably predict clinical efficacy. Growing evidence (Taj-Aldeen
et al., 2006; Sundaram et al., 2011; De Barros et al., 2009) suggests
L-AmB may be more effective in neonates. Therefore, considering
its safety profile and clinical efficacy, L-AmB may be an alternative
option for severe or fluconazole-resistant cases.

In conclusion, K. ohmeri is an emerging opportunistic
fungal pathogen posing a significant threat to human health.
Its environmental presence facilitates nosocomial transmission,
particularly within high-risk settings such as NICU. Implementing
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effective surveillance and stringent prevention measures is
critical for controlling nosocomial infections. Accurate pathogen
identification and administration of effective antifungal therapy
are essential for optimizing patient survival. A key limitation is
that although microsatellite genotyping confirmed the nosocomial
outbreak, the pathogen source could not be traced due to
absence of environmental sampling—including medical equipment
surfaces, healthcare workers hands, and ward air. Furthermore,
the retrospective nature of this investigation prevented the use of
these findings for real-time infection control during the outbreak,
highlighting the importance of implementing active surveillance in
high-risk settings.

Data availability statement

The original contributions presented in this study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding authors.

Ethics statement

Written informed consent was obtained from the minor(s)’
legal guardian/next of kin for the publication of any potentially
identifiable images or data included in this article.

Author contributions

KL: Writing - original draft. XZ: Investigation, Writing —
review & editing. YYX: Investigation, Writing - review &
editing. YL: Formal analysis, Writing - review & editing.
WK: Project administration, Writing - review & editing.
GZ: Project administration, Writing - review & editing.
JL: Project administration, Writing - review & editing. TW:
Project administration, Writing - review & editing. HG: Project
administration, Writing - review & editing. XC: Writing - review
& editing, Investigation. YCX: Funding acquisition, Supervision,
Writing - review & editing. MX: Supervision, Writing - review &
editing. MZ: Conceptualization, Funding acquisition, Writing -
review & editing.

Funding

The author(s) declared that financial support was received
for this work and/or its publication. This research was supported
by Non-communicable Chronic Diseases-National Science and
Technology Major Project (2024ZD0532800), National Science
Foundation for Young Scientists of China (82202541), Peking
Union Medical College Hospital Talent Cultivation Program
Category D (UHB12396), and Fundamental Research Funds for the
Central Universities (3332022012).

frontiersin.org


https://doi.org/10.3389/fmicb.2026.1810513
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org/

Lou et al.

Acknowledgments

We appreciate all participants in the CHIF-NET program,
and the help of Clinical Biobank, Peking Union Medical College
Hospital, Chinese Academy of Medical Sciences, which has
received accreditation to ISO 20387: 2018.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of

References

Abolfotouh, M. A., Al Saif, S., Altwaijri, W. A., and Al Rowaily, M. A. (2018).
Prospective study of early and late outcomes of extremely low birthweight
in Central Saudi Arabia. BMC Pediatr. 18:280. doi: 10.1186/s12887-018-1
248-y

AlQurashi, M. A. (2021). Survival rate of very low birth weight infants over a quarter
century (1994-2019): A single-institution experience. J. Neonatal Perinatal Med. 14,
253-260. doi: 10.3233/NPM-200595

Al-Sweih, N, Khan, Z. U., Ahmad, S., Devarajan, L., Khan, S., Joseph, L., et al. (2011).
Kodamaea ohmeri as an emerging pathogen: A case report and review of the literature.
Med. Mycol. 49, 766-770. doi: 10.3109/13693786.2011.572300

Arendrup, M. C., Boekhout, T., Akova, M., Meis, J. F., Cornely, O. A, and
Lortholary, O. (2014). Escmid and Ecmm joint clinical guidelines for the diagnosis
and management of rare invasive yeast infections. Clin. Microbiol. Infect. 20(Suppl. 3),
76-98. doi: 10.1111/1469-0691.12360

Baltimore, R. S. (1998). Neonatal nosocomial infections. Semin. Perinatol. 22, 25-32.
doi: 10.1016/s0146-0005(98)80005-0

Beaussart, A., Alsteens, D., El-Kirat-Chatel, S., Lipke, P. N., Kucharikovd, S., Van
Dijck, P., et al. (2012). Single-molecule imaging and functional analysis of Als adhesins
and mannans during Candida albicans morphogenesis. ACS Nano 6, 10950-10964.
doi: 10.1021/nn304505s

Bergman, M. M., Gagnon, D, and Doern, G. V. (1998). Pichia ohmeri
fungemia. Diagn. Microbiol. Infect. Dis. 30, 229-231. doi: 10.1016/s0732-8893(97)00
233-2

Bongomin, F., Gago, S., Oladele, R. O., and Denning, D. W. (2017). Global and
multi-national prevalence of fungal diseases-estimate precision. J. Fungi 3:57. doi:
10.3390/jof3040057

Brown, A.J., and Gow, N. A. (1999). Regulatory networks controlling Candida albicans
morphogenesis. Trends Microbiol. 7, 333-338. doi: 10.1016/s0966-842x(99)01556-5

Chakrabarti, A., Rudramurthy, S. M., Kale, P., Hariprasath, P., Dhaliwal, M., Singhi,
S., et al. (2014). Epidemiological study of a large cluster of fungaemia cases due
to Kodamaea ohmeri in an Indian tertiary care centre. Clin. Microbiol. Infect. 20,
083-089. doi: 10.1111/1469-0691.12337

Chen, S. D, Lin, Y. C, Lu, C. L., and Chen, S. C. (2014). Changes in outcome and
complication rates of very-low-birth-weight infants in one tertiary center in southern
Taiwan between 2003 and 2010. Pediatr. Neonatol. 55, 291-296. doi: 10.1016/j.pedneo.
2013.10.010

Chiu C. H,, Wang, Y. C,, Shang, S. T., and Chang, F. Y. (2010). Kodamaea ohmeri
fungaemia successfully treated with caspofungin. Int. J. Antimicrob. Agents 35, 98-99.
doi: 10.1016/j.ijantimicag.2009.09.010

Frontiers in Microbiology

10.3389/fmicb.2026.1810513

artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their those of the publisher,
the editors and the reviewers. Any product that may be

affiliated organizations, or

evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by the
publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fmicb.2026.
1810513/full#supplementary-material

Chow, E. W. L, Pang, L. M,, and Wang, Y. (2021). From Jekyll to Hyde:
The yeast-hyphal transition of Candida albicans. Pathogens 10:859. doi: 10.3390/
pathogens10070859

Cleary, I. A, Reinhard, S. M., Lazzell, A. L., Monteagudo, C., Thomas, D. P., Lopez-
Ribot, J. L., et al. (2016). Examination of the pathogenic potential of Candida albicans
filamentous cells in an animal model of haematogenously disseminated candidiasis.
FEMS Yeast Res. 16:fow011. doi: 10.1093/femsyr/fow011

De Barros, J. D., Do Nascimento, S. M., De Araujo, F. J., Braz Rde, F., Andrade,
V. S., Theelen, B., et al. (2009). Kodamaea (Pichia) ohmeri fungemia in a pediatric
patient admitted in a public hospital. Med. Mpycol. 47, 775-779. doi: 10.3109/
13693780902980467

Diallo, K., Lefevre, B., Cadelis, G., Gallois, J. C., Gandon, F., Nicolas, M., et al. (2019).
A case report of fungemia due to Kodamaea ohmeri. BMC Infect. Dis. 19:570. doi:
10.1186/512879-019-4208-8

Distasi, M. A., Del Gaudio, T., Pellegrino, G., Pirronti, A., Passera, M., and Farina, C.
(2015). Fungemia due to Kodamaea ohmeri: First isolating in Italy. Case report and
review of literature. J. Mycol. Med. 25, 310-316. doi: 10.1016/j.mycmed.2015.08.002

Fang, W., Wu, J., Cheng, M., Zhu, X., Du, M., Chen, C, et al. (2023). Diagnosis of
invasive fungal infections: Challenges and recent developments. J. Biomed. Sci. 30:42.
doi: 10.1186/s12929-023-00926-2

Faroog, H., Sabesan, G. S., Monowar, T., Chinni, S. V., and Zainol, N. H. (2024).
Case report of a rare fungal infection Kodamaea ohmeri in covid-19 patient in North
Malaysian hospital. Indian J. Pathol. Microbiol. 67, 654-657. doi: 10.4103/ijpm.ijpm_
972_22

Felton, T., Troke, P. F., and Hope, W. W. (2014). Tissue penetration of antifungal
agents. Clin. Microbiol. Rev. 27, 68-88. doi: 10.1128/CMR.00046- 13

Gewecke, A., Hare, R. K,, Salgird, C., Kyndi, L., Hog, M., Petersen, G., et al. (2024).
A single-source nosocomial outbreak of Aspergillus flavus uncovered by genotyping.
Microbiol. Spectr. 12:€0027324. doi: 10.1128/spectrum.00273-24

Gow, N. A., Van De Veerdonk, F. L., Brown, A. J., and Netea, M. G. (2011). Candida
albicans morphogenesis and host defence: Discriminating invasion from colonization.
Nat. Rev. Microbiol. 10, 112-122. doi: 10.1038/nrmicro2711

Grainha, T., Jorge, P., Alves, D., Lopes, S. P., and Pereira, M. O. (2020). Unraveling
Pseudomonas aeruginosa and Candida albicans communication in coinfection

scenarios: Insights through network analysis. Front. Cell. Infect. Microbiol. 10:550505.
doi: 10.3389/fcimb.2020.550505

Guo, L, Li, K., Huang, W, Jin, X,, Pan, S., Li, C,, et al. (2025). Successful Treatment
of Kodamaea ohmeri bloodstream infection with voriconazole: A case report and
literature review. Infect. Drug Resist. 18, 6719-6725. doi: 10.2147/IDR.S564291

frontiersin.org


https://doi.org/10.3389/fmicb.2026.1810513
https://www.frontiersin.org/articles/10.3389/fmicb.2026.1810513/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmicb.2026.1810513/full#supplementary-material
https://doi.org/10.1186/s12887-018-1248-y
https://doi.org/10.1186/s12887-018-1248-y
https://doi.org/10.3233/NPM-200595
https://doi.org/10.3109/13693786.2011.572300
https://doi.org/10.1111/1469-0691.12360
https://doi.org/10.1016/s0146-0005(98)80005-0
https://doi.org/10.1021/nn304505s
https://doi.org/10.1016/s0732-8893(97)00233-2
https://doi.org/10.1016/s0732-8893(97)00233-2
https://doi.org/10.3390/jof3040057
https://doi.org/10.3390/jof3040057
https://doi.org/10.1016/s0966-842x(99)01556-5
https://doi.org/10.1111/1469-0691.12337
https://doi.org/10.1016/j.pedneo.2013.10.010
https://doi.org/10.1016/j.pedneo.2013.10.010
https://doi.org/10.1016/j.ijantimicag.2009.09.010
https://doi.org/10.3390/pathogens10070859
https://doi.org/10.3390/pathogens10070859
https://doi.org/10.1093/femsyr/fow011
https://doi.org/10.3109/13693780902980467
https://doi.org/10.3109/13693780902980467
https://doi.org/10.1186/s12879-019-4208-8
https://doi.org/10.1186/s12879-019-4208-8
https://doi.org/10.1016/j.mycmed.2015.08.002
https://doi.org/10.1186/s12929-023-00926-2
https://doi.org/10.4103/ijpm.ijpm_972_22
https://doi.org/10.4103/ijpm.ijpm_972_22
https://doi.org/10.1128/CMR.00046-13
https://doi.org/10.1128/spectrum.00273-24
https://doi.org/10.1038/nrmicro2711
https://doi.org/10.3389/fcimb.2020.550505
https://doi.org/10.2147/IDR.S564291
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org/

Lou et al.

Haidar, A., Khaja, F., Simms, B., Elgehiny, A. 1., Omoegbele, T., and Khetan, N. (2021).
Central line associated bloodstream infection caused by Kodamaea ohmeri in a young
child. Germs 11, 614-616. doi: 10.18683/germs.2021.1298

Han, X. Y., Tarrand, J. J., and Escudero, E. (2004). Infections by the yeast Kodomaea
(Pichia) ohmeri: Two cases and literature review. Eur. J. Clin. Microbiol. Infect. Dis. 23,
127-130. doi: 10.1007/s10096-003-1067-3

Jayaweera, J., Kothalawala, M., and Sooriyar, S. (2021). Infected tricuspid valve
myxoma with Kodamaea ohmeri: Case report. Indian J. Med. Microbiol. 39, 252-255.
doi: 10.1016/j.ijmmb.2020.12.002

Johnson, J., Akinboyo, I. C., and Schaffzin, J. K. (2021). Infection prevention in the
neonatal intensive care unit. Clin. Perinatol. 48, 413-429. doi: 10.1016/j.clp.2021.03.
011

Kanno, Y., Wakabayashi, Y., Ikeda, M., Tatsuno, K., Misawa, Y., Sato, T., et al. (2017).
Catheter-related bloodstream infection caused by Kodamaea ohmeri: A case report
and literature review. J. Infect. Chemother. 23, 410-414. doi: 10.1016/j.jiac.2017.01.003

Li, Y., Gong, Z., Lu, Y., Hu, G,, Cai, R., and Chen, Z. (2017). Impact of nosocomial
infections surveillance on nosocomial infection rates: A systematic review. Int. J. Surg.
42,164-169. doi: 10.1016/j.ijsu.2017.04.065

Li, Y., Huang, Y., Kang, M., Chen, X,, Liu, L., Zhao, H,, et al. (2024). Microsatellite
markers for genotyping of Kodamaea ohmeri: Demonstrating outbreaks based on a
multicenter surveillance study in China. Infect. Genet. Evol. 117:105547. doi: 10.1016/
j.meegid.2023.105547

Li, Z. M., Kuang, Y. K,, Zheng, Y. F,, Xu, P. H,, Wang, J. Y., Gan, R. ], et al. (2022).
Gut-derived fungemia due to Kodamaea ohmeri combined with invasive pulmonary
aspergillosis: A case report. BMC Infect. Dis. 22:903. doi: 10.1186/512879-022-07866-6

Liu C. X,, Yang, J. H,, Dong, L., Mai, J. Y., Zhang, L., and Zhu, J. H. (2013).
[Clinical features and homological analysis of Pichia ohmeri-caused hospital-acquired
fungemia in premature infants]. Zhonghua Yi Xue Za Zhi. 93, 285-288.

Lo, H. J., Kéhler, J. R., DiDomenico, B., Loebenberg, D., Cacciapuoti, A., and Fink,
G. R. (1997). Nonfilamentous C. albicans mutants are avirulent. Cell 90, 939-949.
doi: 10.1016/50092-8674(00)80358-x

Lotfinejad, N., Peters, A., Tartari, E., Fankhauser-Rodriguez, C., Pires, D., and Pittet,
D. (2021). Hand hygiene in health care: 20 years of ongoing advances and perspectives.
Lancet Infect. Dis. 21, €209-e221. doi: 10.1016/S1473-3099(21)00383-2

Luo, Z., Ning, Y., Yu, S., Xiao, M., Dai, R., Chen, X,, et al. (2023). The first established
microsatellite markers to distinguish Candida orthopsilosis isolates and detection of
a nosocomial outbreak in China. J. Clin. Microbiol. 61, e0080623. doi: 10.1128/jcm.
00806-23

Mahfouz, R. A, Otrock, Z. K., Mehawej, H., and Farhat, F. (2008). Kodamaea
(Pichia) ohmeri fungaemia complicating acute myeloid leukaemia in a patient with
haemochromatosis. Pathology 40, 99-101. doi: 10.1080/00313020701716268

Matute, A. J., Visser, M. R., Lipovsky, M., Schuitemaker, F. J., and Hoepelman, A. 1.
(2000). A case of disseminated infection with Pichia ohmeri. Eur. J. Clin. Microbiol.
Infect. Dis. 19, 971-973. doi: 10.1007/s100960000401

Mech, F., Wilson, D., Lehnert, T., Hube, B., and Thilo Figge, M. (2014). Epithelial
invasion outcompetes hypha development during Candida albicans infection as
revealed by an image-based systems biology approach. Cytometry A 85, 126-139.
doi: 10.1002/cyto.a.22418

Mpakosi, A., Cholevas, V., Meletiadis, J., Theodoraki, M., and Sokou, R. (2024).
Neonatal fungemia by non-candida rare opportunistic yeasts: A systematic review of
literature. Int. J. Mol. Sci. 25:9266. doi: 10.3390/ijms25179266

Ostronoff, F., Ostronoff, M., Calixto, R., Domingues, M. C., Souto Maior, A. P.,
Sucupira, A., et al. (2006). Pichia ohmeri fungemia in a hematologic patient:
An emerging human pathogen. Leuk. Lymphoma 47, 1949-1951. doi: 10.1080/
10428190600679031

Otag, F., Kuyucu, N., Erturan, Z., Sen, S., Emekdas, G., and Sugita, T. (2005). An
outbreak of Pichia ohmeri infection in the paediatric intensive care unit: Case reports
and review of the literature. Mycoses 48, 265-269. doi: 10.1111/j.1439-0507.2005.
01126.x

Poojary, A., and Sapre, G. (2009). Kodamaea ohmeri infection in a neonate. Indian
Pediatr. 46, 629-631.

Frontiers in Microbiology

10

10.3389/fmicb.2026.1810513

Sabino, R., Sampaio, P., Rosado, L., Videira, Z., Grenouillet, F., and Pais, C. (2015).
Analysis of clinical and environmental Candida parapsilosis isolates by microsatellite
genotyping-a tool for hospital infection surveillance. Clin Microbiol. Infect. 21,954.e1-
954.8. doi: 10.1016/j.cmi.2015.06.001

Santhakumaran, S., Statnikov, Y., Gray, D., Battersby, C., Ashby, D., Modi, N, et al.
(2018). Survival of very preterm infants admitted to neonatal care in England 2008-
2014: Time trends and regional variation. Arch. Dis. Child Fetal Neonatal Ed. 103,
F208-F215. doi: 10.1136/archdischild-2017-312748

Shaaban, H., Choo, H. F., Boghossian, J., and Perez, G. (2010). Kodamaea ohmeri
fungemia in an immunocompetent patient treated with micafungin: Case report and
review of the literature. Mycopathologia 170, 223-228. doi: 10.1007/s11046-010-9
315-4

Shang, S. T., Lin, J. C., Ho, S.J,, Yang, Y. S., Chang, F. Y., and Wang, N. C. (2010). The
emerging life-threatening opportunistic fungal pathogen Kodamaea ohmeri: Optimal
treatment and literature review. J. Microbiol. Immunol. Infect. 43, 200-206. doi: 10.
1016/S1684-1182(10)60032- 1

Shin, D. H., Park, J. H,, Shin, J. H., Suh, S. P., Ryang, D. W., and Kim, S. J. (2003). Pichia
ohmeri fungemia associated with phlebitis: Successful treatment with amphotericin B.
J. Infect. Chemother. 9, 88-89. doi: 10.1007/s10156-002-0208-2

Singh, P., Srivastava, S., Varma, S., Sharad, N., Ningombam, A., Peddapulla,
C., et al. (2024). Kodamaea ohmeri: A rare yeast causing invasive infections in
immunocompromised patients. J. Infect. Dev. Ctries 18, 636-639. doi: 10.3855/jidc.
18517

Staniszewska, M. (2020). Virulence factors in Candida species. Curr. Protein Pept. Sci.
21, 313-323. doi: 10.2174/1389203720666190722152415

Sun, J. J., Shi, R,, and Huang, H. A. (2024). Case report of urinary tract infection
and fungemia due to Pichia ohmeri complicated with pulmonary thromboembolism.
Infect. Drug Resist. 17, 11-15. doi: 10.2147/IDR.S437788

Sundaram, P. S., Bijulal, S., Tharakan, J. A., and Antony, M. (2011). Kodamaea ohmeri
tricuspid valve endocarditis with right ventricular inflow obstruction in a neonate with
structurally normal heart. Ann. Pediatr. Cardiol. 4, 77-80. doi: 10.4103/0974-2069.
79632

Taj-Aldeen, S. J., Doiphode, S. H., and Han, X. Y. (2006). Kodamaea (Pichia) ohmeri
fungaemia in a premature neonate. J. Med. Microbiol. 55(Pt 2), 237-239. doi: 10.1099/
jmm.0.46216-0

Tashiro, A., Nei, T., Sugimoto, R., Watanabe, A., Hagiwara, J., Takiguchi, T, et al.
(2018). Kodamaea ohmeri fungemia in severe burn: Case study and literature review.
Med. Mycol. Case Rep. 22, 21-23. doi: 10.1016/j.mmcr.2018.07.005

Villa, S., Hamideh, M., Weinstock, A., Qasim, M. N., Hazbun, T. R., Sellam, A., et al.
(2020). Transcriptional control of hyphal morphogenesis in Candida albicans. FEMS
Yeast Res. 20:f0aa005. doi: 10.1093/femsyr/foaa005

Vivas, R., Beltran, C., Munera, M. I, Trujillo, M., Restrepo, A., and Garcés, C. (2016).
Fungemia due to Kodamaea ohmeri in a young infant and review of the literature. Med.
Mycol. Case Rep. 13, 5-8. doi: 10.1016/j.mmcr.2016.06.001

Wang, C. H,, Su, Y. S, and Lee, W. S. (2022). Necrotizing cellulitis caused by
Kodamaea ohmeri fungemia in a HIV- infected patient. J. Infect. 84, 579-613. doi:
10.1016/j.jinf.2022.01.008

Wang, S. J., Yu, X,, Liang, J. H., Zheng, D. Y., and Cao, C. W. (2025). Emerging
pathogens: The underestimated risk of Kodamaea ohmeri infection in hospitals. Front.
Microbiol. 16:1572747. doi: 10.3389/fmicb.2025.1572747

Yang, B. H., Peng, M. Y., Hou, S. J,, Sun, J. R, Lee, S. Y., and Lu, J. J. (2009).
Fluconazole-resistant Kodamaea ohmeri fungemia associated with cellulitis: Case
report and review of the literature. Int. J. Infect. Dis. 13, e493-e497. doi: 10.1016/j.
ijid.2009.02.003

Zhang, L., Yu, S. Y., Chen, S. C,, Xiao, M., Kong, F., Wang, H., et al. (2020). Molecular
characterization of Candida parapsilosis by microsatellite typing and emergence of
clonal antifungal drug resistant strains in a multicenter surveillance in China. Front.
Microbiol. 11:1320. doi: 10.3389/fmicb.2020.01320

Zhou, M., Li, Y., Kudinha, T., Xu, Y., and Liu, Z. (2021). Kodamaea ohmeri as an
emerging human pathogen: A review and update. Front. Microbiol. 12:736582. doi:
10.3389/fmicb.2021.736582

frontiersin.org


https://doi.org/10.3389/fmicb.2026.1810513
https://doi.org/10.18683/germs.2021.1298
https://doi.org/10.1007/s10096-003-1067-3
https://doi.org/10.1016/j.ijmmb.2020.12.002
https://doi.org/10.1016/j.clp.2021.03.011
https://doi.org/10.1016/j.clp.2021.03.011
https://doi.org/10.1016/j.jiac.2017.01.003
https://doi.org/10.1016/j.ijsu.2017.04.065
https://doi.org/10.1016/j.meegid.2023.105547
https://doi.org/10.1016/j.meegid.2023.105547
https://doi.org/10.1186/s12879-022-07866-6
https://doi.org/10.1016/s0092-8674(00)80358-x
https://doi.org/10.1016/S1473-3099(21)00383-2
https://doi.org/10.1128/jcm.00806-23
https://doi.org/10.1128/jcm.00806-23
https://doi.org/10.1080/00313020701716268
https://doi.org/10.1007/s100960000401
https://doi.org/10.1002/cyto.a.22418
https://doi.org/10.3390/ijms25179266
https://doi.org/10.1080/10428190600679031
https://doi.org/10.1080/10428190600679031
https://doi.org/10.1111/j.1439-0507.2005.01126.x
https://doi.org/10.1111/j.1439-0507.2005.01126.x
https://doi.org/10.1016/j.cmi.2015.06.001
https://doi.org/10.1136/archdischild-2017-312748
https://doi.org/10.1007/s11046-010-9315-4
https://doi.org/10.1007/s11046-010-9315-4
https://doi.org/10.1016/S1684-1182(10)60032-1
https://doi.org/10.1016/S1684-1182(10)60032-1
https://doi.org/10.1007/s10156-002-0208-z
https://doi.org/10.3855/jidc.18517
https://doi.org/10.3855/jidc.18517
https://doi.org/10.2174/1389203720666190722152415
https://doi.org/10.2147/IDR.S437788
https://doi.org/10.4103/0974-2069.79632
https://doi.org/10.4103/0974-2069.79632
https://doi.org/10.1099/jmm.0.46216-0
https://doi.org/10.1099/jmm.0.46216-0
https://doi.org/10.1016/j.mmcr.2018.07.005
https://doi.org/10.1093/femsyr/foaa005
https://doi.org/10.1016/j.mmcr.2016.06.001
https://doi.org/10.1016/j.jinf.2022.01.008
https://doi.org/10.1016/j.jinf.2022.01.008
https://doi.org/10.3389/fmicb.2025.1572747
https://doi.org/10.1016/j.ijid.2009.02.003
https://doi.org/10.1016/j.ijid.2009.02.003
https://doi.org/10.3389/fmicb.2020.01320
https://doi.org/10.3389/fmicb.2021.736582
https://doi.org/10.3389/fmicb.2021.736582
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org/

	Outbreak of Kodamaea ohmeri fungemia in neonates: case series and literature review
	1 Introduction
	2 Materials and methods
	2.1 Isolate selection
	2.2 Clinical data collection
	2.3 Isolation and identification
	2.4 Microsatellite genotyping
	2.5 Antifungal susceptibility testing
	2.6 Literature review

	3 Results
	3.1 Epidemiological description of the outbreak
	3.2 Clinical characteristics and management
	3.3 Microbiological characteristics
	3.4 Microsatellite genotyping
	3.5 Antifungal susceptibility profiles
	3.6 Literature review

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	graysixtyfiveReferences


